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(57) Abstract: An insertion device includes an elongate member and a stylet. The elongate member has a proximal end portion, a
distal end portion, and defines a lumen therethrough. The stylet has a proximal end portion, a distal end portion, and is slidably
coupled to the elongate member. The stylet is configured to move from a first position to a second position with respect to the
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INSERTION DEVICE AND METHOD FOR DELIVERY OF A TISSUE ANCHOR

[0001] The content of each of U.S. Patent Application Serial No. 12/549,704, filed
August 28, 2009, and U.S. Provisional Patent Application Serial Number 61/120,105, filed

December 5, 2008, is hereby incorporated by reference.

[0002] The disclosed embodiments relate generally to medical devices and more

particularly to an insertion device for delivery of a mesh carrier into a body of a patient.

[0003] The disclosed embodiments are applicable to a wide variety of surgical
procedures. For example, one such procedure is directed to urinary incontinence and includes
fixing an implant to tissue within a body of a patient to provide support for the urethra.
Another such procedure includes fixing an implant to bodily tissue of a patient to support a

bladder of the patient.

[0004] Mesh carriers may be placed within a body of a patient to provide anchoring
points for medical implants. In some procedures, it is necessary for a practitioner, such as a
physician, to insert a mesh carrier into bodily tissue of the patient at a location not easily
visible or accessible to the practitioner. For example, some locations are not visible or easily

accessible due to internal obstructions, such as the pubic bone.

[0005] Known insertion devices can be used to position a mesh carrier at a first
location within bodily tissue and to fix the mesh carrier to the tissue. However, in such
procedures where the location is not easily visible or easily accessible, it may be difficult to
manoeuvre the known insertion device around such obstructions and delivering the mesh
carrier to a desired location in bodily tissue. Furthermore, the practitioner may require a larger
incision at the incision site in order to allow ample room to rotate and/or pivot the known
insertion device within the body in order to reach the desired location. In such an instance, the
rotating and/or pivoting of the medical device may cause unintended stretching or tearing of
tissue. Additionally, it may become necessary to remove the known insertion device from the
body to better position it at the incision site. Unnecessary insertion, over-insertion, or

excessive rotation could, therefore, induce trauma to the patient.

[0006] Thus, a need exists for an insertion device that has a configuration that
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facilitates insertion of an implant or a mesh carrier for an implant. For example, a need exists
for an insertion device that facilitates insertion around or behind an internal obstruction, such

as the pubic bone.

[0006A] According to a first aspect of the present invention, there is provided an

insertion device comprising:

a handle member defining a cavity and a longitudinal axis;

an elongate member having a proximal end portion, a distal end portion, and
defining a lumen therethrough, the lumen having a diameter of a first size, the elongate
member including a curved portion between the proximal end portion and the distal end
portion, the distal end portion configured to removably and frictionally couple a tissue anchor
thereto such that a portion of the tissue anchor is disposed within the lumen defined by the
elongate member and a portion of the tissue anchor having a diameter of a second size greater
than the first size is disposed outside of the lumen defined by the elongate member, at least a
portion of the elongate member being disposed within the cavity of the handle member, the
elongate member being movably coupled to the handle member; and

a stylet having a proximal end portion, a distal end portion and being
configured to move from a first position to a second position with respect to the elongate
member, and when the stylet is in the first position, the distal end portion of the stylet defines a
longitudinal axis that is offset from a longitudinal axis defined by the distal end portion of the
elongate member, the stylet being configured to engage the tissue anchor to remove the tissue
anchor from the elongate member such that a longitudinal axis defined by the tissue anchor is
substantially orthogonal to the longitudinal axis defined by the handle, member the stylet being
fixedly coupled to the handle member.

[0006B] According to a second aspect of the present invention, there is provided an
insertion device comprising:

a handle member defining a cavity;

an elongate member having a proximal end portion, a distal end portion, and
defining a lumen therethrough, wherein a longitudinal axis defined by the proximal end portion
of the elongate member is substantially orthogonal to a longitudinal axis defined by the distal
end portion of the elongate member, at least a portion of the elongate member being disposed

within the cavity, the elongate member being movably coupled to the handle member; and



09 Feb 2015

2009322835

H:gwAlnterwoven\NRPortbNDCCQI\GWA74 17056 _1 .doex-30/01/2015

a stylet having a proximal end portion and a distal end portion, at least a portion
of the stylet disposed within the lumen of the elongate member, the stylet being slidably
coupled to the elongate member such that the stylet is configured to move from a first position
to a second position with respect to the elongate member, when the stylet is in the first
position, the distal end portion of the stylet defines a longitudinal axis that is offset from the
longitudinal axis defined by the distal end portion of the elongate member, the stylet being
fixedly coupled to the handle member.

[0006C] According to a third aspect of the present invention, there is provided a method
of inserting a tissue anchor into a body of a patient, comprising:

coupling the tissue anchor to a distal end portion of an elongate member of an
insertion device such that a portion of the tissue anchor is disposed within a lumen defined by
the elongate member and a portion of the tissue anchor is disposed outside of the lumen
defined by the elongate member, a diameter of the portion of the tissue anchor disposed
outside of the lumen being larger than a diameter of the lumen, the insertion device having an
elongate member, a handle member, and a stylet, at least a portion of the elongate member
being disposed within a cavity defined by the handle member, the elongate member being
movably coupled to the handle member, the stylet being fixedly coupled to the handle rﬁember,
the coupling of the tissue anchor includes extending a stylet through a filament coupled to the
tissue anchor;

inserting the insertion device into the body;

decoupling the tissue anchor such that a longitudinal axis defined by the tissue
anchor is substantially orthogonal to an axis defined by the proximal end portion of the
elongate member; and

removing the insertion device from the body.

[0007] In some embodiments, the distal end portion is configured to removably couple
a mesh carrier thereto and the stylet is configured to engage the mesh carrier to remove the
mesh carrier from the elongate member such that a longitudinal axis defined by the mesh

carrier is substantially orthogonal to the longitudinal axis defined by the handle.

[0008] The proximal end portion of the elongate member may define an axis
substantially orthogonal to the axis defined by the distal end portion of the elongate member.

At least a portion of the stylet may be disposed within the lumen of the elongate member. The
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stylet may be coupled to the elongate member such that the stylet is configured to move from

the first position to the second position with respect to the elongate member.

[0008A] The present invention will now be described, by way of non-limiting example

only, with reference to the accompanying drawings, in which:

[0008B] FIG. 1 is a schematic illustration of an insertion device according to one
embodiment;
[0009] FIG. 2 is side perspective view of an insertion device coupled to a mesh carrier

with a styler in a first position according to another embodiment;

[0010] FIG. 3 is a side perspective view of the insertion device of FIG. 2 with the

stylet in a second position;

[0011] FIG. 4 is a side perspective view of the insertion device of FIG. 2 with the

stylet removing the mesh carrier;

[0012] FIG. 5 is a partial cross-sectional view of the insertion device of FIG. 2;

[0013] FIG. 6 is a cross-sectional view of a distal end portion of the insertion device of
FIG. 2;

[0014] FIG. 7 is a cross-sectional view of a distal end portion of the insertion device of
FIG. 3;

[0015] FIG. 8 is a cross-sectional view of a distal end portion of the insertion device of

FIG. 2 removing the mesh carrier;

[0016] FIG. 9 is a partial cross-sectional view of the insertion device of FIG. 2 with a

first portion of a handle removed,;

[0017] FIG. 10 is an exploded view of a portion of the insertion device of FIG. 2;
[0018] FIG. 11 is a side view of a portion of the insertion device of FIG. 2;
[0019] FIG. 12 is a cross-sectional view of the portion of the insertion device of

FIG. 11 along line 12-12, with a stylet in a first position;

4
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[0020] FIG. 13 is a cross-sectional view of the portion of the insertion device of

FIG. 11 along line 12-12, with a stylet in a second position;

[0021] FIG. 14 is a bottom, partial cross-sectional view of the insertion device of
FIG. 2;

[0022] FIG. 15 is an end, partial cross-sectional view of the insertion device of FIG. 2;
[0023] FIG. 16 is a side view of a mesh carrier according to an embodiment;

[0024] FIG. 17 is a perspective view of the mesh carrier of FIG. 16;

[0025] FIG. 18 is a side view of a distal end portion of the insertion device of FIG. 2

and a filament;

[0026] FIG. 19 is a cross-sectional view of the insertion device and filament of
FIG. 18;

[0027] FIG. 20 is a side view of an embodiment of an implant positioned within a
body of a patient;

[0028] FIG. 21 is a side view of a distal end portion of the insertion device according

to another embodiment;

[0029] FIG. 22 is a cross-sectional view of the insertion device of FIG. 21 along line
23-23 with a stylet in a first position;

[0030] FIG. 23 is a cross-sectional view of the insertion device of FIG. 21 along line

23-23, with a stylet in a second position;
[0031] FIG. 24 is a flowchart of a method according to an embodiment; and

[0032] FIGS. 25-27 illustrate locations within the female pelvic region in which an

insertion device can be inserted.

4A
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[0033] The insertion device and mesh carrier described herein can be inserted into a
body of a patient, such as into bodily tissue. For example, the insertion device can be
configured to deliver a first mesh carrier configured to selectively retain an implant (also
referred to herein as a "filament”, "tape", "implant”, "mesh", "sling", or "strap") with respect to
a bodily tissue. A plurality of such mesh carriers can be anchored within the body of a patient
at spaced locations while retaining a filament between the plurality of mesh carriers to provide

support for other portions of the body (e.g., organs or portions of organs).

[0034] The insertion device is configured to place, deposit, or otherwise insert. a mesh
carrier into a bodily tissue of a patient. The filament is configured to suspend or support a
bodily tissue or organ when the filament is retained within the patient by one mesh carrier.
Thus, in one embodiment, the insertion device can place the mesh carrier into the obturator
externus muscle for incontinence treatment. Specifically, first and second mesh carriers are

each placed in opposing obturator externus muscles of a patient and the filament is extended

4B
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between the first and second mesh carriers to form a sling to provide support (o the urethra or
bladder neck of the patient, The insertion device can be a variety of different configurations

and can have a variety of different components,

{0835] As used in this specification, the words “proximal” and “distal” refer to the
direction closer to and further away from, respoctively, an operator (e.g., surgeon, physician,
murse, technician, etc.) who would use an insertion device or a therapeutic device during a
procedure. For example, the end of an insertion device first to contact the patient’s body
would be the distal end, while the opposite ead of the insertion device (e.g., the end of the
insertion device being operated by the operator) would be the proximal end of the insertion
device. Similarly, the end of a insertion device implanted the furthest within the patient’s
body would be the distal end, while the opposite end of the insertion device {e.g., the end of
the insertion device that is inserted the least amount within the body or the end of the

insertion device that 15 dispoesed outside of the body) would be the proximal end.

15036} FiG. 1 is a schomatic illusiration of an inscrtion deviee 100 according to an
embodiment of the invention. The nsertion device 100 can be inserted intc a body of a

patient, such as into bodily tissue.

[0637] The insertion device 100 has a proximal end portion 102 and a distal end portion
184, The insertion device 100 includes an elongate member 110, a stylet (not shown in FIG.
13, and a handle 170. At least a portion of the elongate rwember 110 and the stylet are
configurcd to be inseried into a body of a patient. The clongate member 110 includes a
proximal eund portion 112 and a distal end portion 113, In some embodiments, the proximal
end portion 112 of the clongate member 110 is configured 1o be shdably coupled to the
handle 170, The distal end portion 113 of the clongate member 110 is configured fo be
coupled to a mesh carvier 198, In some embodiments, the elongate member 110 includes a
curved portion 111 belween the proxumal end portion 112 and the distal end portion 113, The
curved portion 111 is configured such that an axis XX-XX defined by the proximal end
portion 112 of the clongate member 110 s substantially orthogonal to an axis YY-YY
defined by the distal end portion 113 of the elongate member 110 and is subsiantially
orthogonal to a longitudinal axis defined by the mesh carrier 190 when the mesh carrier 190
is delivered into bodily tissue. In such embodimeunts, the curved portion 111 facilitates
insertion of the device 100 around or behind an internal obstruction, such as the pubic bone,

aud allows more conirol when dehivering the mesh carrier 190 wto bodily tissue.
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Furthermore, curved portion 111 can define a radius of curvature of any suitable length. For

example, the radius of curvature can be 1.0 inch, [.1inches, 1.5 jnches, or 2 inches.

{0038] The handle 170 is slidably coupled to the proximal end portion 112 of the elongale
member 110 and is fixedly coupled to the proximal end portion of the stylet. The handle 170

is configured to move the stylet relative to the clongate member 110,

10639] Although a mesh carrier 190 18 used with msertion device 100 gs described in the
above disclused embodiment, i should be understood thatl in sorne emnbodiments, a tissuye

anchor can be usad,

10040] FIGS. 2-15, 18, and 19 illustrate one embodiment of an insertion device. Insertion
device 200 includes a proximal end portion 202 and a distal end portion 204, The insertion
device 200 includes an clongate member 210, a handle 270, and a stylet 238, The elongate
member 210 and stylet 230 are configured 1o be at least partially inserted into a body of 2

patient.

[0044] The eclongate member 210 includes a proximal end portion 212, a distal end
portion 213, and defines a lumen 218 (shown, for example in FIGS. 5-10) extending

therethrough. The lumen 218 is configured to receive at least a portion of the stylet 238,

10842} As shown in FIGS 2-5 and 9-14, the proximal end portion 212 of the elongate
member 210 is coupled to a coupling member 250 and defines a first axis A-A. The coupling
member 250 includes a distal end portion 252, & proximal end portion 254 (shown, for
example, in FIGS. 3, 9, 10, 12, and 13}, and defines a lumen therethrough (shown in FIGS.
12 and 13} configured to fixedly receive at least a portion of the elongaie member 210, Thus,
the coupling member 250 is configured to be fixedly disposed about the portion of the
clongate meraber 210 and s configured 1o be rooved such thatl the coupling member 250

moves the efongats member 210 relative fo the stylet 230,

[0043] The distal end portion 252 of the coupling member 250 includes a first end portion
251, and second end portion 233 {shown, for example in FIGS. 2-5, 9-14). The sccond cund
portion 253 1s configuwred to be disposed proximate a distal end portion 274 of the handle 270
when the stylet 230 is 1n g first position (shown, for example in FIGS, 2,4, 11, and 12y and 18
sonfigured to be spaced apart frovs the distal end portion 274 of the handle 270 when the

~

stylet 230 is in a second position (shown, for example, in FIGS. 3 and 13).

6
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{0044 The proximal end portion 254 of the coupling member 250 defines a ribbed
portion 256 meluding a {irst protrusion 256z and a second protrusion 2560 {shown in FIGS.
18, 12, and 13). At least a portion of the proximal end portion 254 is configured to be
slidably disposed within a cavity 276 defined by the handle 270. Specifically, the ribbed
portion 256 is configured to engage a groove portion of the handle 270 such that the coupling

member 250 is slidably coupled to the handle 270 {discussed in detail below),

6045} Although the coupling aember 250 is iHustrated and described as being disposed
about or fixedly coupled to the elongate member 210, other suitable coupling configurations
can be used. For example, in some embodiments, the coupling member 250 and elongate
member 210 can be monolithically constructed.  In other embodiments, {or example, the
coupling member 250 can be insert-molded io the elongate member 210. Furthermore, the
coupling member 258 can be constructed of any suitable material. In one embodiment, the
coupling member 250 can be constructed of a polymer. For example, the coupling member

250 can be constructed of acrylonitrile butadiene styrene {ABS).

{0046] The distal end porticon 213 of the clongate mermber 210 defines a second axis B-B,
as shown, for example in FIG. 5. The distal end portion 213 of the elongate member 210 i3
configured to mferact with a proximal end portion 294 of a mesh carrier 290. In the
ithastrated embodiment, the distal end portion 213 of the clongate merober 210 s configured
to be removably coupled to the mesh carrier 290, Specifically, as shown 1 FIGS. 6 and 7,
the tlamen 218 defined by the distal end portion 213 1s configured to receive at least a portion
of the proximal end portion 294 of the mesh carrier 290 such that an inner surface 219 of the
clongate momber 210 defining the lumen 218 is configured to provide an interforence or
slight frictional fit with the proximal end portion 294 of the mesh camrier 290 received in the

lumen 218.

10047} The elongale member 210 mcludes a curved portion 211 disposed between the
proximal end portion 212 and the distal end portion 213, Specifically, in the Hustrated
embodiment, the curved portion 211 s configured such that the second axis B-B defined by
the distal end portion 213 of the elongate member is subsiantially orthogonal to the first axis

A-A defined by the proximal end portion 212 of the elongate member 210,
yine p P £

10048] The elongate member 210 can be constructed of any material mitable for insertion

into a body of a patient. For example, in some embodiments, the elongate member is

~
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constructed of stainless steel. In other embodiments, the clongate member is constructed of a

polyruer,

{6049} The bandle 270 has a proximal end portion 272 and a distal end portion 274, and

s

is formed by a first portion (first half) 271, and a second portion (second half) 273, The

%

and is configured to rotgic about

handle defines a longitudinal axis B1-B (shown in FIG. 4)
the longitudinal axis Bi-B1 in a first direction € and a second direction D as shown, for
example, in FIG, 15, The handle 270 is configured to be shidably coupled to the elongaie
member 218, The distal end portion 274 of the handle 270 is slidably coupled to the
proximal ond portion 212 of the elongate member 210 and is fixedly coupled to the proximal

end portion 234 of the atylet 230.

160391 As shown in FIGS, 2-3, the first portion 271 of the handle 270 is fixedly coupled
to the second portion 273 of the handle 270 {not iHlustrated separately). The first and second
portions 271, 273 can be coupled by any suitable coupling mechanisms, For example, the
first and sceond portions 271, 273 can be coupled by an ulirasonic weld. The first portion

271 and the second portion 273 collectively define a cavity 276 configured to receive the
elongate member 210, Specifically, in the illustrated embodiment, the distal end portion 274
of the handle 270 defines an opening 278 in communication with the cavity 276 for receiving

'3

at least a portion of the proximal end portion 212 of the clongate member 210 and the

proximal end portion 254 of the coupling member 230,

10051} Asg shown in FIGS, 12 and 13, the first portion 271 of the handle 270 defines a
first groove portion 276a, a first wall portion 277a, and a sccond wall portion 278a. The first
groove portion 276a is configured to shidably receive the first projection 256a of the ribbed
portion 256 of the coupling momber 250, The sceond portion 273 of the handle 270 defines a
second groove portion 276b, a first wall portion 277b, and a second wall portion 278b. The
seeond groove portion 276b 1s configured to slidably receive the second projection 256b of
the ribbed portion 256 of the coupling member 250. The first wall portions 277a, 277b are
configured to contact the projections 256a, 256h when the stylet 230 & in its first position
(shown in FIG, 12). The second wall portions 278a, 278b are configured to contact the
projections 256a, 256b when the stylet 230 is in its second position {shown in FIG. 13} to

prevent removal of the coupling meraber 250 from the handle 270

[e:d]
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{6032} The second portion 272 of the handle 270 defines an aperture 279. The aperture
279 is configured to fixedly receive a portion of a proximal end portion 234 of the stylet 230
such that movement of the handle 270 with respect to the elongate member 216, causes the

styler 230 1o slidably advance or retract relative to the elongate member 210,

j0053] Although the handle 270 is iHusirated as defining a contoured shape (shown in
FIGS, 2-5, and 11-14), the handle 270 can define a variety of shapes, sizes, and
configurations, such as cylindrical shape, The handle 270 can further be constructed of any
suitable material., In some embodimnents, the handle 270 can be constructed of at least one
polymer, For example, the handle 270 can be constructed of acrylonitrile butadiene styrene
(ABS). In other embodiments, the handle 270 can include a thermoplastic elastomer material
{(TPE) covering a portion its outer surface to provide a practitioner a comfortable or secure

2ripping arca.

10054] The stylet 230 includes a proximal end portion 234 and a distal end portion 233,
The stylet 230 is slidably disposed within the fumen 218 defined by the elongate member
210. The proximal end portion 234 1s fixedly coupled to the handle 270, As shown in FIGS.
10, 12, and 13, the proxamal end portion 234 of the styler 230 inchudes an L-shaped portion
configured to be received within the aperture 279 defined by the handle 270, Thus, as
discussed above, movement of the handle 270 with respect to the elongate meraber 210,

causes the stylet 230 to shidably advance or retract relative to the clongate member 210.

j0655] The distal end portion 233 of the stylet 230 includes a tip 235, The tip 235 can be
a variety of shapes. For example, in one embodiment, the stvlet tip can be pomted. In

another embodiment, the stylet tip can be blunt or tapered.

16056] The stylet 230 has a first position, {(i.e., an extended position) shown, for example,
in FIGS. &, 12, 18, and 19, a sccond position (i.¢., a retracted position), shown, for example in
FIGS. 3, 7, and 13, The stylet is biased to a substantially linear configuration. When the
stylet 230 is in its first position, at least a portion of the distal end portion 233 of the stylet
230 extends out of the lumen 218 af the distal end portion 213 of the elongate member 210.
The portion of the distal end portion 233 1s configured to extend through the lumen 291 and
out ¢f an opening 291b defined by the mesh carrier (discussed in detail below). The portion

of the distal end portion 233 is further configured to pierce and pass through a filament 205

9
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received by the mesh camrier 290 (shown in FIGS. 18 and 19). Because the stylet 230 is
biased {0 a substantially linear configuration, ils engagement with mesh carrier 290 maintains
its position within the center of the lumen 218 defined by the clongate member 210, Said
another way, when the stylet 230 1¢ in its first position, the interaction between the stylet 230
and the mesh carrier 290 results in the distal end portion 233 of the stylet 230 being disposed
along the axis B-B defined by the distal end portion 213 of the elongate member 210 {(shown,

for example, in FIG. 53

10057] As the stylet 238 is moved proximally with respect to the clongate member 216
from its first position to s second position, the distal end portion 233 of the stylet is removed
from the lumen 291 defined by the mesh carrier 290, When the stylet 230 15 in its second

position, the distal end portion 233 of stylet 230 is disposed within the lumen 218 of the
glongate member 210, Because the stylet 239 is biased to a Huear configuration, when itis in
its second position and is no longer engaged with the mesh carrier 290, the distal end portion
233 of the stylet 230 is disposed substantially against the iner surface 219 of the elongate
member 210 (shown, for example, in FIG. 7). Specifically, in the illustrated embodiment,
whon the stylet 230 1s in its second position, the stylel 230 is disposed within the lumoen 218
of the clongate meomber 210 such that the distal end portion 233 of the stylet 230 15 offset
from the axis B-B defined by the distal end portion 213 of the elongate member 216 {shown

in FIG. 7).

13058 In some crbodimonis, when the stylet 2348 1s moved from ifs {ivst position to s
szcond position (1.e,, when the distal end 233 of'the stylet 230 is removed from the lumen 291
of the moesh carricr 290 and contacts the vmer surface 219 of the clongate memwber 2103, a

user can hear an audible click.

j0059] Once in its second position, the stylet 230 is configured to decouple or otherwise
disengage the mesh carrier 290 from the elongale member 210, Because the disial end
portion 233 of the stylet 230 is configured to contact the proximal end portion 294 of the
mosh carrier 290, when the stylet 230 18 moved in a distal direction, it can advance the mesh
carrier 290 in a distal direction out of the lumen 2IR of the elongale member 210, thereby
disengaging or decoupling the mesh carrier 290 from elongate member 210 and fixing it mto
bodily tissue. Specifically, the distal end portion 233 of the siviet 230 is configured {o

engage the mesh carrier 296 such that an orientation of a longitudinal axis Al-Al defined by

10
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the mesh carrier 290 is substantially orthogonal to the longitudinal axis Bi-B1 defined by the

handle 270 coupled to the elongate member 210 {shown, for example, in FIG. 4).

{6068} The stylet 230 can be construcied of any material suttable {or insertion wito a body
of a patient. For example, in some embodiment, the stylet can be constructed of stainless

steel. In other embodiments, the stylet can be constructed of a polymer,

16061} FIGS. 16 and 17 are side and perspective views, respectively, of a mesh carvier
294 that can be used with the insertion device 200 described above, The mesh carrier 290 has
a proximal end portion 294, a distal end portion 293, defines a lumen 291 shown in FIG. 19}
extending between the proximal end portion 294 and the distal ond portion 293, and defines
an aperture 292. The proximal end portion 294 of the mesh carvicr 290 is configured to
engage of be removably coupled to at least a portion of the distal end portion 213 clongate
member 210, shown, for exanple, in FIGK. 2-9, 18, and 19. In the tllustrated embodiment, a
portion of the proximal end portion 294 is configured to be disposed within the lumen 218 of
the elongate member 210 (shown, for example, in FIGS. 18 and 19) such that the lumen 291
of the mesh carvier 290 i3 in communication with the lumen 218 of the elongate member 210,
Said another way, the proximal end portion 294 of the mesh carrier 290 defines an opening
291a in communication with the lumen 291 of the mesh carrier 290, The opening 291a is in
communication with the lumen 218 of the elongate member 210, Thus, the opeuing 2914,
and thereby the lumen 291, are configured to receive the distal end portion 233 of the stylet

230 {shown in dashed lines in FIG. 16) from the elongate member 210.

{6062} Specifically, the mesh carrier 290 is coupled 10 the elongate member 210 by an
interference or frictional fit. Although, the proximal end portion 294 of the mesh carrier 290
defines a substantially smooth outer surface, In other embodiments, the outer surface of the
proximal end portion 294 can include a textured surface. For cxample, in some
embodiments, the outer surface of the proximal end of the mesh carrier can include at least
one rib or ridge (not shown) configured 1o help provide an interference or frictional fit with

the humen of the elongate member.

[0063] The proximal end portion 294 of the mesh carrier 290 includes protrusions 296,
297 disposed about a periphery of the mesh carrier 290 approximately 180 degrees apart
{shown n FIGS, 16 and 17). In some embodiments, the protrusions 296, 297 are configured

to contact the distal end portion 213 of the clongate member 210 when the mesh carrier 290

11
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is coupled 1o the clongate member 210, as shown in FIGS. 18 and 19. Protrusions 296, 297
are further configured to help anchor at lsast a portion of the mesh carrier 290 in the body of

the patient once the mesh carrier 290 is placed within the bodily tissue.

10064] The proximal end portion 294 of the mesh carvier 290 further includes a first
anchor portion 292 (shown, for example, in FIGS. 16 and 17) configured to help anchor the
mesh carrier 290 in the bodily tissue of the patient once the mesh carrier 290 is placed within
the bodily tissue, The first anchor portion 299 includes projections 299a and 299b disposed
about the periphery of the proximal end portion 294 of the mesh carrier 290 approximately

180 deprees apart,

10065] The distal end portion 293 of the mesh carrier 290 mcludes a second anchor
portion 298 {shown, for example, in FIGS, 16 and 17) configured to help anchor at feast a
portion of the mesh carrier 2990 in the body of the patient once the mesh carrier 290 15 placed
within the bodily tissue. The second anchor portion 298 includes projections 298a and 298b

disposed about the poriphory of the distal end portion 293 of the mesh carricr 298,

15066} The first anchor portion 299 (i.e., projections 299z, 299b) end the second anchor
portion 298 {(i.c., projections 298a, 298b) are configured to help prevent the mesh carrier 296
from rogressing through the bodily tissue in which it is placed. For example, in one
application, the first anchor portion 299 and the second anchor portion 298 are configured to
retain or anchor the mesh carnier 299 in one of the obturator 1nternus or obturator externus

nmuscles.

10067} Ag illustrated in FIG. 19, the aperture 292 defined by the mesh carrier 290 is
configured to receive at least a portion of the filament 205, The aperture 292 18 configured lo
allow the filament 205 to be threaded or passed through the mesh carrier 290 via the aperture
292, The aperturc 292 can be configured to allow movement or adjustiment of at least a
portion of the filament 205 through the aperture 292. For example, in some embodiments,
the filament 203 can be movable through the aperture 252 m only a first direction {(i.c. one
way). In other embodiments, the filament 205 can be movable through the aperture 292 in
the first direction and i a second divection that is different than the first direction. The
aperiure 292 can also be configured to provide little or no vesistance 1o movement or

adjustment of the filament 205, For example, the aperture 292 can have an opening greater in
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size than the width or thickness of the llament 205, In such an embodiment, the filament

205 can readily be moved through the aperture 292, meeting minimal or no resistance.

{6068} In an one embodiment, the aperture 292 1s configured {o provide a frictional fit
with the filament 205 passed through (or received within) the aperture 292. For example, the
aperture 292 can be configured to be slightly smaller {or narrower) than the thickness of the
filament 205. In such an embodiment, a force must be applied © move the filament 205
through the aperture 292. In yet another embodiment, the aperture 292 provides substantial
resisiance to movement or adjustment of the filament 205, such that the filament 205 is

substantially fixed within the aperture 292,

0069 The aperture 292 can have any suitable size or shape configured to receive the
flarsent 203, for example the shape can be a U-shape (as Ulustrated 1o FIGS, 16 and 17),
circle, square, roctangle star, triangle, trapezoid, or any cther shape configured to receive 2

filament.

{00761 The mesh carrier 290 can be constructed of any material suitable for implantation
into bodily tissue. For example, the mesh carrier 290 can be constructed of implantable grade
polypropylene, implantable grade metal, a polymer, & biocompatible material, or any
combination thereof. Suitable biocompatible materials include bicabsorbable, cadaveric, and

bovine materials,

{0071} Although the mesh carrier 296 is tllustrated and described as being received by the
glongate member 210, it should be understood that other suitable configurations can be used.
For example, the mesh carrier can be configured to receive a portion of the clongate member
io couple the mesh carrier fo the elongate member. Specifically, at least a portion of an outer
surface of the clongate membor can be configured to provide an interferonce or slight
frictional fit with a mesh carrier when at least a portion of the clongate mernber s received in
a lumen of the mesh carrier. Said another way, a portion of the mesh carrier can be
configured to be disposed over a portion of the clongate member. In such an embodiment,
the elongate member can include a sheath disposed about an outer surface of the elongate

member for disengaging the mesh carrier (discussed in more detail below).

{6672} Although the mesh carrier 209 is illustrated and described above as defining a
fumen 291 and an opening 291a configured to receive the distal end portion 233 of the stylet

230, other suitable configurations can be used. For example, the proximal end portion of the
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mesh carrier can define a substantially solid surface configured to contact the distal end
portion of the stylet.  Specificaily, in such embodirnents, the sivle 1s moved n a distal
direction, such that the distal end portion of the stylet moves distally within the lumen of the
elongate member and contacts the proximal end portion of the mesh carrier to decouple or

otherwise disengage the mesh carrier from the elongate member,

10673) In some embodiments, the insertion device 206 described above, can be used o
insert a plurality of mesh carriers within bodily tissue of a patient, As shown m FIG. 20, the
insertion device 280 can be used to insert a {irst mesh carrier 290 and a second mesh carrier
390 into bodily tissue T of a2 patient, FIG. 20 iHustrates an example of the first mesh carrier
290 and the second mesh carrier 390 anchored in bodily tissue T of the pelvic region of a
patient. The filament 205 extends between the first mesh carrier 290 and the second mesh
carrier 390 io provide support to the target tissue T or organ. lu the iltustrated embodiment,
the filament 205 extends below the urethra and forms a sling to provide support to the

urethra.,

{00741 The filaments and implants as discussed above can be counstructed of many
different snitable materials and have many different suitable configurations, For example, in
some embodiments, a polymer mesh implant 1s used, which can be used to suppori the

wrcthra, In othor ambodiments, a polyform material can be used.

i6075] In some embodiments, a portion of the flament can be reinforced, such as with a
reinforcing material. The reinforcing material, or reinforced portion of the filament, can be
configured 1o assist in suspending or supporting the bodily tissue or orgen. In onc

embodiment, the tilament can be reinforced by a suture,

{6076} In some embodiments, at loast a portion of the filament can include tangs or a
tanged portion 1o zrip or attach to & portion of bodily tissue. The termos “tanged” or “tangs”
as used herein mean roughened or jagged edges or areas, such as can result from cutting a
woven or knif mosh material or filament. The tangs enhance anchoring of the filament within
bodily tissue, such as pubo-urethral tissue. In one embodiment, the filament includes tangs
on an edge along an entire length of the filament. In another embodiment, langs are only on

the end portions of the filament,

166771 In other embodiments, the filament is untanged or detanged, such as by heating

the tangs on a polymer mesh so that they fuse and bead up to form a smooth finish.
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{0078} 11 some embodiments, the filament includes a coating.  For example, the filament
can include a polymeric coating. Iu another exaniple, the filarent can include a therapeutic

agent coating.

10079 In yet other embodiments, the filament can be porous. A porous filament defines
openings, or pores, in the filament or between threads of material forming the filarsent. For
example, in one embodiment, the filament is a mesh. The filament can be a micro-porous

1

mesh in which the openings, or pores, are small.

[0088] Although the stylet 230 as ulustrated in FIGS, 2-15, 18, and 19 is slidably
disposed within the lumen 218 of the clongate member 210, it cshould be understood that
other configurations are possible. As shown in FIGS. 21-23, the stylet 330 can be fixedly
retatned within the elongate mernber 310, For example, the elongate ember 310 and the
stvlet 330 can be formed as one component such that they do not move relative o one
another. In such embodiments, the clongate member 310 is slidably disposed within a lumen
341 defined by a sheath 346, Said another way, the sheath 340 is slidably disposcd about an
outer surface 319 of the clongate member 310 for disengaging the mesh carrier 490 from the

elongate member 310

{0081} The proximal end portion 494 of the mesh carrier 490, in such embodiments,
defines a cavity C configured to receive at least a portion the distal end portion 313 of the
clongate member 310, Specifically, an inner surface 494a of the proximal end portion 494 of
the mesh carrier 490, which defines the cavity C is configured to provide an interference or
slight frictional fit with an outer surface 319 of the clongate member 310 received in the
cavity €. In such embodiments, when the stylet 330 {(and clongate member 310} 1s in its first
configuration, the stylet 230 is configured such that a portion of the distal cud portion 333 the
stylet 330 extends through the fumen 491 of the mesh carrier 490 and out the opening 491b,
as shown in FIG. 21 and 22, As the stylet 330 moves proximally with respect {o the sheath
340 from its first position to its second position, the distal end portion 343 of the sheath 340
contacts a portion of the proximal end portion 494 of the mesh carnier 490 and prevents
proximal movement of the mesh carrier 490, When the stylet 330 is in its second position, as
iltustrated, for example, in FIG. 23, the clongate member 310 and the distal end portion 333
of the stylet 330 i disposed within the lumen 341 of the sheath 340, Specifically, in the
ithustrated embodiment, when the stylet 330 is moved proximally from its first position, the

distal end portion 343 of the sheath 340 condacts the proximal end portion 494 of the mesh

[y
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carrier 490 maintaining its location within bodily tissue. The mesh carrier 490 is thereby
decoupled or removed from the distal end portion 313 of the elongate member 310 and i

released in bodily tissue,

10082] In some embodiments, an inner surface of the proximal end 494 of the mesh
carrier 490 can include at least one rib or ridge configured o help provide the interference or

frictional fit with the outer surface 319 of the elongate member 310

{60831  Although the insertion devices are ilustrated and described above as iucluding an
clongate member having a radius of curvature such that the proximal end pertion of the
clongate member defines av axis substantially orthogonal to an axis defined by the distal end
portion of the clongate member, other suitable configurations can be used. For example, the
axis defined by the proximal end portion of the elongate wember and the axis defined by the
distal end portion of the clongate member can define an angle greater than or less than 90

degrees relative to one another.

{0084] FIG. 24 is g flowchart of a method 560 for delivering a mesh carrier into bodily

tissue of a patient using a insertion device according to an embodiment of the invention.

{0085] At 510, the mesh carrier iz coupled to the stylet of the insertion device, For
exarnple, the proximal end portion of the mesh carrier i engaged with the distal end portion
of the elongate mersbor. For example, in some embodiments, a portion of the proximal end
portion of the mesh carrier is received within the lumen defined by the distal end portion of
the elongate member. o other embodiments, the portion of the proxitaal end portion of the
mesh carrier is configured to receive a portion of the distal end portion of the elongate

merber

10086] ln some erobodiments al least a portion of the lament is 1nserted inlo the aperiure
defined by the mesh carrier prior to the coupling of the mesh carrier to the elongate member,
For example, at least a portion of the filament 18 mserted mito the aperture such that at least a

portion of the filaraent 1 substantially orthogonal to the lumen defined by the mesh carrier.

iG0871 In some embodiments, the mesh carrier 1s coupled to or engaged with the ¢longate
member when the stylet is in its first position.  [n such cmbodiments, the stylet passes
through the filament nserted tnto the aperture defined by the mesh carrier and retains the

filament within the aperture of the mesh carrier.
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{6088} At 520, the msertion device is inserted into a body of a patient. For example, in
one embodiment, the insertion device is inserted inlo the body of the patient through an
incision made in bodily tissue. In a procedure for urinary incontinence, one approach for
inseriing the insertion device into the body of the patient includes making an incision in the
vaginal wall and inserting a portion of the insertion device through the vaginal incision. The
portion of the insertion device is then divected towards the desired bodily tissue. The curved
clongate member is usefud in navigating around certain bodily structures to reach the desired

bodily tissue,

10089} At 530, the mesh carrier is positioned proximate to a desived portion of bodily
tissue, and the mesh carrier is nserted into the bodily tissue. For example, in a procedure for
female urinary incontinence, the mesh carrier is inserted into one of the obturator mternus or
obturator externus muscles.

HHBY At 540, the mesh carrier is removed from the fumen at the distal end portion of the
elongate member.  Specifically, the stylet is moved from its first position to its second
position, and then from its second position to its first position.  For example, in one
embodiment, as shown in FIG. 7, the siylot is moved in a proximal direction, from its {rst
position to its second position, such that the distal cnd portion of the stylet is withdrawn from
the lumen of the mesh caricr and the filament. By withdrawing the distal end portion of the
stylet from the humen of the mesh carvier and disposing it within the famen of the elongate
member, the distal end portion of the stylet becomes offset from an axis defined by the distal
gud portion of clongate member and contacts the mner wall of the clongate member. The
distal end portion of the stylet is configured to contact a portion of the proximal end portion
of the mesh carrier when n is second configuration. In one procedure, a practitioner
concusrently pulls the handle in a proximal direction while holding the coupling member
substantially statiopary. In another procedurc. the praciitioner concurrently pushes the
coupling member in a distal direction, thereby moving the elongate member n a distal

direction, while holding the handle substantally stationary.

10091 To remove the mesh carrier, the stylet is moved in a distal direction from its first
position o its second postion such that the distal end portion of the stylet concurrently
moves the mesh carrier in a distal direction thereby removing the mesh carrier from the

fumen at the distal end portion of the elongale member. Thus, the mesh carrier is decoupled
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from the elongate member, and the mesh carrier and filament are fixed within the bodily

tissye,

{0092} At 550, the {lament is moved, or adjusted, through the aperlure of the wesh
carrier. in one embodiment, the filament is moved or adjusted through the aperture in a first
direction, For example, the filament is moved in the first divection to increase tension in the
filament. In another example, the filament is moved in the first direction to decrease the
fength of the filament, for example, to shorten the length of the filament that will support or

suspend a target organ or lissue.

10093} In some embodiments, the filament is moved, or adjusted, through the aperture in
a second direction different than the first direction. For example, the filament is moved in the
second divection to decrease the tension i the filament. In one embodiment, the fluroent is
moved in the second direction to increase the length of the filament suspended between a first
mesh carvier and a second mesh carrier. For example, the {ilament is moved in the second
dircetion to altor the position of the organ or tissuc boing supported or susponded, such as by
increasing the length of filament between a first mesh carrier and a second mesh carrier and

lowering the organ or tissue to a more anatomically correct position,

[6094] In ancther example, the filament is moved in the second direction to create or
increase a space between the filament and the organ or tissue to be supported or suspended.
For example, in a treatment for urtnary incontinence, the {ilament can be adjusted 1o leave a
space between the filament and the urethra (the organ to be supported). The space exists
between the filament and the urethra when the patient is 1 oue position. When the pationt
moves to another position, such as an upright position, the urcthra shifis to occupy the space

and 15 then supported by the filament.

{0695 In one cmbodiment, the filament s manually moved by a practitioner. In another
embodiment, the practitioner grips at least a portion of the filament with a medical

instrument, such as forceps, (o move the filament.

{6096 Adjustment of the filament through the aperture in the first direction or in the
second direction difterent than the first direction can be repeated untii the desired tension or
fength of filament is achicved. For example, a practitioner can alternatively move the
filament 1o the first direction to increase tension and move the Nlament in the second

direction to decrease tension until the desired tension is achieved.
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{6697} I some embodiments, the filament can be trimmed 1o a preterred length once the
desired tension is achieved or once the mesh carrier is disengaged from the elongate member

and delivered into bodily tissue.

[0698] At 564, the insertion device is withdrawn from the body of the patient,

{6699} Although activities of a2 method of delivering a mesh carrier into bodily tissue
have been tllustrated and described in one order, each activity is not required for delivery of a
mesh carrier inte bodily tissue. For example, in some embodiments, the filament can be
adjusted in only one direction through the aperture of the mesh carrier. In anocther cxample,

the filament 12 not adjusted through the aperture of the mesh carrier at all.

[60199] A wmethod for delivering a mesh carrier (and {lament or implaut) into bodily tissue
of a patient can include delivering more than one mesh carrier for securing a filament fo
bodily tissue. For example, in one embodiment, as illustrated in FIG. 20 two mesh carriers
arc delivercd into bodily tissuc of the patient.  Altomnatively, three, four, or more wesh
carriers are delivered into bodily tissuc of the patient). In an cmbodiment with two or more
mesh carriers, the first mesh carrier 18 delivered as described above., I is not necessary,
however, to adjust the filament received within the aperture of the first mesh carrier. The
length or tension of the filament can be adjusted with regard to any one or wore of the
sccond, third, fourth, or more mesh carricrs. The length between fixed mesh carriers ¢an be
any sutlable length. For cxarople, the length between fixed mesh carviers can be about §
centimeters, 10 centimeters, 12 centimeters, 14 centimeters, 16 centimeters, or longer or
shorter. In an cmbodimont with two or more mosh carricrs, cach mosh carrier is delivered in
a substantially similar manner as described above with respect to the first mesh carrier. For
casc of operation, the filament can he inserted into the aperture of each moesh carrier before

the first mesh carrier is delivered into bodily tissue.

{60181} FIGS. 25-27 dlustrate locations within the female pelvic region in which an
implant can be placed using the method of delivery as discussed above with respect to FIG.
24, Insome embodiments, as illustrated 1w FIG. 25, an implant can be placed within the body
through the obturator membrance and into the externus muscle as indicated by E,and E,. By
inserling the insertion device through the obturator membrane and inte the externus muscle,
the insertion device can be directed in a lateral direction to form a hammock configuration.

Specifically, by fixing the implant (Le., mesh carriers, filament, eic.) in the Ey location
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(shown m FIG. 26) and the contra lateral side, the implant will form the hammock
configuration. In some embodiments, the hammock configuration can be achieved by placing
the mesh carriers in a muscle at a location 1. Alternatively, the insertion device can be
moved in a dircction toward a shoulder blade of a patient to provide a “U” shaped
configuration. Specifically, by fixing the implant in the ¥ location (shown in FIG. 27) and

the comtra lateral side, the implant will form the “U” shaped configuration.

[60162] Althongh the “UJ” chaped implant is achieved when placed within the body
through the obturator membrane and into the externus muscle, the “U” shaped implant
configuration, however, can also be achieved via a retro-pubic approach by placing the mesh

carriers at the focations marked R1 and R2.

[00193]  When {ixing the implant 0 tissue, an insertion device (for example, insertion
device 200, inchiding stylet 230 and mesh carrier 290, as discussed above with respect fo
FIGR, 2-19), is inserted through the vagina V and is advanced along and around the
ischiopubic ramus IR, shown in FIG. 4, until the tip of the stylct is proximate the obturator
membrane. The handle of the insertion device is rotated, in either the C direction or the D
direction (shown in FIG. 15) such that the tip of the stylet 230 of the insertion device 200 is
aimed at the desired tissue. The handle can also be pivoted in a direction H (shown in FIG.
26).  Allornatively, the tip of the stylet 238 of the wsertion device 200 can be aimed by
pivoting the handle 270 to a location A, as shown in FIG. 4. The handle 27¢ is then pivoted
such that the axis B1-B1 defined by the handle 270 (shown, for exanple, in FIG. 4) 1s parallel
to the midline M of the patient {shown 1n FI{. 25}, A force in a direction F (shown i FIGS.
4 and 273 is applied to the handle 278 such that the tip of the stylet 230 and the mosh carricr
290 is advanced through the obturator membrane OM and into the externus muscie, and such
that the axis B1-B1 romains substantially parallel to the midling M of the patient, The
elongate member 210 of the insertion device 200 contacts the ischiopubic ramus IR (shown in
FIG. 4) such that #t prevents further lateral movement of the stylet tip nto the externus

muscle,

[00164]  In one embodiment, as shown in FIG. 26, the mesh carrier 280 13 inserted in the By
location. In such an embodiment, a foree of gravity G due to a weight of the handle 270
causes the handle 278 to rotate 1o a direction H such that inadverten! reroval of the mesh
carrier 290 due to the weight of the handle 270 is unlikely. In another embodiment, as shown

1w FIG. 27, the esh carvier 290 1s wserled tn the B, location. In this instance, the force of
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gravity G can cause the handle 270 to pivot such that the axis B1-Bl defined by the handle
270 is substantially offset from the midline M of the patient, The force of gravity G can also
cause the handle 270 to rotate in a direction K about axis B-B defined by the distal end
portion of the elongate member 210 of the insertion device 200, In such an embodiment, the

o~

force of gravity G due to the weight of the handle 270 can affect the holding strength of the
mesh carrier 290, Therefore, in some embodiments, the possibility of inadverient romoval of
the mesh carrier 290 can be reduced. For example, in such embodiments, the cavity defined
by the handlc 270, as discussed in detail above, can be defined such that the handle 270 has a

miniraal weight,

[08185]  In one embodiment, an insertion device includes an elongate member having 2
proximal end portion, a distal end portion, and defining a lumen therethrough. The clongate
member includes a curved portion between the proximal end porticn and the distal end
portion. The distal end portion is configured to be removably coupied to a mesh carrier, The
proximal end portion includes a handle defining a lengitudinal axis. The insertion device
also includes a stylet that has a proximal end portion, a distal end portion and is configured to
move from a rst position Lo a second position with respect to the elongate member. The
stylet s configured to engage the mesh carrier to remove the mesh carrier from the clongate
nember such that a longitudinel axis defined by the mesh carrier s substantially orthogonal

to the longitudinal axis defined by the handle.

{00186]  In one ombodiment, the distal end portion of the stvlet 18 contigured to oxtend
outside of the distal end portion of the elongate member when the stylet is in its first position.
in another cmbodiwent, the distal ond portion of the stylet is configurcd to coutact a
proximal end portion of a mesh carrier when the stylet is moved {rom its second position to

ifs first position,

H00187]  In one embodiment, a longitudinal axis detined by the proximal end portion of the
elongate member is substantially orthogonal to a longitudinal axis defined by the distal end
portion of the clongate member. In another embodiment, the curved portion of the clongate

member has a radius of curvature of approximately 1.1 inches,

[00108] In one embodiment, the lumen of disial end portion of elongate member is
configured receive a partion of the mesh carrier and to provide an interference fit with the

mesh carrier.
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{60189 In one cmbodiment, the clongate member includes stainless steel.  In another
embodiment, the handle is slidably coupled to the proximal end portion of the elongate
member and the handic has at least one groove. The proximal end of the elongate member
includes a coupling member that has at least one protrusion configured to cngage the at least

one groove,

{601E8]  In one emodiment, the insertion device includes a coupling member coupled to the
proximal end portion of the elongate member, The coupling portion defines at least one

protrusioi.

180111} In another embodiment, the insertion device includes a coupling member coupled
to the proximal end portion of the elongate member. The coupling member includes a
soupling portion extending proximally therefrom, The coupling portion defining at least one
protrusion.  The handie 18 configured to ¢engage the at least one protrusion of the coupling

portion.

[80112] In another embodiment, an insertion device mncludes an elongate member having a
proximal end portion, a distal end portion, and defining a lumen therethrough, An axis
defined by the proxamal end portion of the elongate member is substantially orthogonal to an
axis defined by the distal end portion of the clongate member. The insertion devise also
inchudes a stylet having a proximal end portion and a distal end portion. At least a portion of
the stylet is disposed within the Twmen of the elongate member. The stylet is shidably coupled
to the clongate member such that the stylet 1s configured to move from a first position to a

sceond position with tespect to the clongate member,

[08183] In one embodiment, the elongate member includes a curved portion that has a

radius of curvature of 1.1 inches.

106114  In ancther ombodiment, the distal ond portion of the clongate member is
configured to be removably coupled to a mesh carrier. 1 yet another embodimoent, the lumen
defined by the clongate member is configured to receive a portion of a mesh carrier and to

provide an interference fit with the mesh carrier.

[80115]  In onc cmbodiment, the stylet is biased to a lincar configuration.
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{60116} In ancther embodiment, the insertion device also includes a coupling member
disposed about the proximual end portion of the elongate merober. The coupling meraber bas
at least one protrusion. The handle has at least one groove to engage the at least one

protrusion of the coupling member,
1001171 In one embodiment, the elongate member includes stainless steel,

{00118] In one cmbodiment, the distal end portion of the stylet is configured to pierce s
{larent received in a mesh carrier when the nsertion device iy in ity first configuration. In
another embodiment, the distal end portion of the siylet is configured to decouple a mesh

carrier from the elongate member when the siylet 1o moved from its second position to ifs fivst

position.

1001191 A method of inserting a mesh carrier into a body of a patient includes (1) coupling
the mesh carrier to a distal end portion of an elongate member of an insertion device; (2)
inserting the insertion device into the body: (3) decoupling the mesh carrier such that a
fongitudinal axis defined by the mesh carricr is substantially orthogonal to an axis defined by
the proximal end portion of the clongate member; and (3) removing the insertion device from

the body.

[00120]  In one embodiment, the coupling of the mesh carrier includes moving the stylet to
its fivat position such that a distal end portion of a stylet extends beyond the distal end portion
of the clongate member. In ancther embodiment, the decoupling of the mesh carrier includes
moving the stylet from ifs first position to a secoud position. In yet another embodiment, the

moving of the stylet to its second position inchudes moving the stylet in a proximal direction.

j00121]  In one embodiment, the method includes inserting a filament into an aperture
defined by the mesh carrier prior (o coupling the mesh carrier o the siylel. lo another
embodiment, the method includes inserting a filament wio an aperture defined by the mesh

carrier prior to coupling the mesh carrier fo the stylet.

{60122] In one cmbodiment, the decoupling of the mesh carricr includes moving the stylet
from its sccond posttion to its first position such that the distal end of the stylet contacts a
proximal end portion of the mesh carnier. In another embodiment, the moving of the stylet to

its first position includes moving the stylet i a distal direction.
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[00123] In one embodiment, the method includes coupling a second mesh carrier to the
distal end portion of the elongate member when the stylet is in its first position and inserting
the insertion device into the body of the patient. In another embodiment, he method includes
moving the stylet from its second position to its first position to decouple the second mesh
carrier at a second location, wherein an orientation of the second mesh carrier is orthogonal to
the axis defined by the proximal end of the elongate member, and removing the insertion

device from the body.

[00124] While various embodiments of the present invention have been described
above, it should be understood that they have been presented by way of example only, and not
by way of limitation. It will be apparent to a person skilled in the relevant art that various
changes in form and detail can be made therein without departing from the spirit and scope of
the invention. Thus, the present invention should not be limited by any of the above described
exemplary embodiments. For example a delivery instrument can include various combinations

and sub-combinations of the various embodiments described herein.

[00125] The reference in this specification to any prior publication (or information
derived from it), or to any matter which is known, is not, and should not be taken as an
acknowledgment or admission or any form of suggestion that that prior publication (or
information derived from it) or known matter forms part of the common general knowledge in

the field of endeavour to which this specification relates.

[00126] Throughout this specification and the claims which follow, unless the context
requires otherwise, the word "comprise”, and variations such as "comprises" and "comprising”,
will be understood to imply the inclusion of a stated integer or step or group of integers or

steps but not the exclusion of any other integer or step or group of integers or steps.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. An insertion device comprising:

a handle member defining a cavity and a longitudinal axis;

an elongate member having a proximal end portion, a distal end portion, and defining a
lumen therethrough, the lumen having a diameter of a first size, the elongate member including
a curved portion between the proximal end portion and the distal end portion, the distal end
portion configured to removably and frictionally couple a tissue anchor thereto such that a
portion of the tissue anchor is disposed within the lumen defined by the elongate member and a
portion of the tissue anchor having a diameter of a second size greater than the first size is
disposed outside of the lumen defined by the elongate member, at least a portion of the
elongate member being disposed within the cavity of the handle member, the elongate member
being movably coupled to the handle member; and

a stylet having a proximal end portion, a distal end portion and being configured to
move from a first position to a second position with respect to the elongate member, and when
the stylet is in the first position, the distal end portion of the stylet defines a longitudinal axis
that is offset from a longitudinal axis defined by the distal end portion of the elongate member,
the stylet being configured to engage the tissue anchor to remove the tissue anchor from the
elongate member such that a longitudinal axis defined by the tissue anchor is substantially
orthogonal to the longitudinal axis defined by the handle, member the stylet being fixedly

coupled to the handle member.

2. The insertion device of claim 1, wherein the distal end portion of the stylet is
configured to extend outside of the distal end portion of the elongate member when the stylet is

in its first position.

3. The insertion device of claim 1 or 2, wherein the distal end portion of the stylet is
configured to contact a proximal end portion of a tissue anchor when the stylet is moved from

its second position to its first position.

4. The insertion device of any one of the preceding claims, wherein a longitudinal axis
defined by the proximal end portion of the elongate member is substantially orthogonal to a

longitudinal axis defined by the distal end portion of the elongate member.
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5. The insertion device of any one of the preceding claims, wherein the curved portion of

the elongate member has a radius of curvature of approximately 1.1 inches.

6. The insertion device of any one of the preceding claims, wherein the handle member
has at least one groove and the proximal end of the elongate member includes a coupling

member having at least one protrusion configured to engage the at least one groove.

7. The insertion device of any one of the preceding claims, further comprising a coupling
member coupled to the proximal end portion of the elongate member, the coupling member
including a coupling portion extending proximally therefrom, the coupling portion defining at
least one protrusion, wherein the handle member is configured to engage the at least one

protrusion of the coupling portion.

8. An insertion device comprising:

a handle member defining a cavity;

an elongate member having a proximal end portion, a distal end portion, and defining a
lumen therethrough, wherein a longitudinal axis defined by the proximal end portion of the
elongate member is substantially orthogonal to a longitudinal axis defined by the distal end
portion of the elongate member, at least a portion of the elongate member being disposed
within the cavity, the elongate member being movably coupled to the handle member; and

a stylet having a proximal end portion and a distal end portion, at least a portion of the
stylet disposed within the lumen of the elongate member, the stylet being slidably coupled to
the elongate member such that the stylet is configured to move from a first position to a second
position with respect to the elongate member, when the stylet is in the first position, the distal
end portion of the stylet defines a longitudinal axis that is offset from the longitudinal axis
defined by the distal end portion of the elongate member, the stylet being fixedly coupled to

the handle member.

9. The insertion device of claim 8, wherein the distal end portion of the elongate member

is configured to be removably coupled to a tissue anchor.

10. The insertion device of claim 8 or 9, wherein the stylet is biased to a linear

configuration.
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11. The insertion device of any one of claims 8 to 10, further comprising a coupling
member disposed about the proximal end portion of the elongate member, the coupling
member having at least one protrusion, the handle having at least one groove to engage the at

least one protrusion of the coupling member.

12. The insertion device of any one of claims 8 to 11, wherein the distal end portion of the
stylet is configured to pierce a filament received in a tissue anchor when the insertion device is

in its first configuration.

13. A method of inserting a tissue anchor into a body of a patient, comprising:

coupling the tissue anchor to a distal end portion of an elongate member of an insertion
device such that a portion of the tissue anchor is disposed within a lumen defined by the
elongate member and a portion of the tissue anchor is disposed outside of the lumen defined by
the elongate member, a diameter of the portion of the tissue anchor disposed outside of the
lumen being larger than a diameter of the lumen, the insertion device having an elongate
member, a handle member, and a stylet, at least a portion of the elongate member being
disposed within a cavity defined by the handle member, the elongate member being movably
coupled to the handle member, the stylet being fixedly coupled to the handle member, the
coupling of the tissue anchor includes extending a stylet through a filament coupled to the
tissue anchor;

inserting the insertion device into the body;

decoupling the tissue anchor such that a longitudinal axis defined by the tissue anchor
is substantially orthogonal to an axis defined by the proximal end portion of the elongate
member; and

removing the insertion device from the body.

14. The method of claim 13, wherein the coupling of the tissue anchor includes moving the
stylet to a first position such that a distal end portion of the stylet extends beyond the distal end

portion of the elongate member.

15. The method of claim 13, wherein the decoupling of the tissue anchor includes moving

the stylet from a first position to a second position.
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16. The method of any one of claims 13 to 15, further comprising inserting a filament into

an aperture defined by the tissue anchor prior to coupling the tissue anchor to the stylet.

17. The method of claim 13, wherein the decoupling of the tissue anchor includes moving
the stylet from a second position to a first position such that a distal end of the stylet contacts a

proximal end portion of the tissue anchor.

18. The method of any claim 13, wherein the moving of the stylet to a first position

includes moving the stylet in a distal direction.

19. The method of claim 13, further comprising:
coupling a second tissue anchor to the distal end portion of the elongate member when
the stylet is in a first position; and

inserting the insertion device into the body of the patient.

20. The method of claim 13, further comprising:

moving the stylet from a second position to a first position to decouple the second
tissue anchor at a second location, wherein an orientation of the second tissue anchor is
orthogonal to the axis defined by the proximal end of the elongate member; and

removing the insertion device from the body.
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