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(57) ABSTRACT 

An introducer device comprising: an introducer needle hav 
ing a proximal end and a distal end and a handle having a 
needle receiving end. The handle can be adapted to receive 
said distal end of said introducer needle such that said intro 
ducer needle is selectably detachably coupled to said handle. 
A connector for attachment to an implant Strip can have an 
arm having a hole therethrough and an introducer needle 
including a connection portion having a barb. It can comprise 
a central portion; a first arm pivotally mounted to the central 
portion and having a first projection and a second projection 
extending therefrom. A second arm can be pivotally mounted 
to the central portion and having a first hole and a second hole 
defined therein. The first and second holes can be positioned 
so that when the first arm pivots toward the second arm, the 
first and second projections are received in the first and sec 
ondholes. A tube portion can extend from said central portion 
and define a tube aperture therein. The tube aperture can be 
adapted to receive the barb such that the connector can be 
selectably detachably coupled or permanently affixed to the 
introducer needle. 
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TRANSOBTURATOR INTRODUCER SYSTEM 
FOR SLING SUSPENSION SYSTEM 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation-in-part of U.S. 
application Ser. No. 10/633,254 filed on Aug. 1, 2003, for 
SELF-ANCHORING AND INTRODUCER SYSTEM, 
which claims the benefit of U.S. Provisional Application No. 
60/479,039 filed on Jun. 17, 2003 for EXPANDABLE TIS 
SUE SLING AND METHOD OF FORMING THE SLING 
and U.S. Provisional Application No. 60/400,616, filed on 
Aug. 2, 2002, for NATURAL TISSUE SELF-ANCHORING 
SLING AND INTRODUCER SYSTEM, all of which are 
hereby incorporated herein by reference. This application 
also claims the benefit of U.S. Provisional Application No. 
60/578,552, for SLING SUSPENSION SYSTEM filed on 
Jun. 9, 2004, which application is hereby incorporated by 
reference herein. 

BACKGROUND OF THE INVENTION 

0002 An increasingly widespread technique for treating 
female urinary incontinence is that of sling Suspension. 
Examples of Such procedures and equipment which can be 
employed are discussed in U.S. Pat. Nos. 5,112,344, 5,899, 
909, and 6,273,852, the contents of which are incorporated 
herein by reference. 
0003 Generally, sling suspension procedures involve the 
placement of a sling member beneath the patient's urethra. 
The sling member is preferably implanted in the patient's 
tissue by using an introducer needle to help draw the tissue 
implant sling into position. 
0004 Slings have been made from tape or mesh. Numer 
ous implant materials have been considered and used for sling 
procedures, including both synthetic and natural materials. 
0005. A traditional sling procedure involves placing a strip 
of an implant material (natural tissue or synthetic mesh) 
under the urethra and securing it to the rectus fascia or other 
portions of the patient's anatomy with sutures to hold the 
implant in position during the healing process. 
0006 Recently, improved techniques have been devel 
oped that speed the implant process, by reducing the number 
of incisions made and altering the pathways by which the 
tissue implant is introduced into the body. These improve 
ments, which employ specialized instrumentation, help to 
reduce operative time and have made the procedure less inva 
S1V. 

0007. These techniques generally require that an implant 
be joined to an introducer needle. The implantis inserted into, 
and pulled through the body. Then, in a Subsequent step, the 
implant is detached from the introducer needle. A deficiency 
with existing introducer devices, however, is that they are 
typically unwieldy, awkward and time consuming to attach 
and/or detach to an implant to or from an introducer device. 
0008 Another deficiency with existing introducer systems 

is that, in performing certain procedures, such as a transob 
turator needle inside-out approach in which the needle is first 
inserted and then passed through the obturator foramen, the 
use of existing introducer needles is commonly not practical 
because once in an earlier step, the tissue implant is passed 
through the obturator foramen, there is typically no practical 
method to position both ends of a tissue implant firmly in 
place under the bladder, because the introducer handle is 
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typically, at that point, oriented on the wrong side of the 
introducer needle at that intermediate stage in the process. In 
addition, various proposed needle shapes make the procedure 
difficult, because of problems encountered when trying to 
predict the path the needle will take through the body. 
0009 Existing surgical hardware, such as the McGuireTM 
Suture guide, which has a central Suturing hole, and available 
from C. R. Bard, Inc. of Murray Hill, N.J., is based on what is 
known as the “Stamey' needle. Although such devices could 
be modified for use in the field of this invention, they do not 
possess all the requisite properties for the uses envisioned for 
this invention. 
0010 Thus, there exists a long-felt and unsolved need for 
a sling Suspension introducer system which offers the distinct 
benefits of allowing tissue implants to be quickly and effi 
ciently attached and detached to and from an introducer 
needle, and which allows for practical convenient insertion of 
an implant. 

SUMMARY OF THE INVENTION 

0011 Generally speaking, in accordance with the inven 
tion, an implant system involving a needle connector and 
implant is provided to overcome disadvantages of existing 
systems. First, it should be understood that although this 
disclosure speaks of the sling Suspension of the female ure 
thra, this invention is not to be limited thereto. By way of 
non-limiting example, it has been determined that the devices 
and techniques described herein could be modified to support 
other body organs such as the bowel or bladder. Conse 
quently, all portions of this description should be understood 
to encompass such alternative uses of this invention. 
0012. The invention is intended to provide an implant 
introducer system that can provide for selective attachment 
and detachment of implants to and from an introducer needle. 
It also describes selective attachment and detachment of an 
introducer needle to and from an introducer handle in a man 
ner that can be an improvement over known systems. 
0013 The invention is directed to an introducer system 
comprising an introducer needle having a proximal end and a 
distal end. The needle can have a handle having a needle 
receiving end. The handle can be adapted to receive said distal 
end of said introducer needle such that said introducer needle 
is selectably detachably coupled to said handle. 
0014) Another aspect of the invention is directed to a con 
nector for attachment to an implant strip. The strip can have 
an arm having a hole pre-formed therethrough. The intro 
ducer needle can include a connection portion having a barb. 
In one embodiment of the invention, the needle comprises a 
central portion. A first arm can be pivotally mounted to the 
central portion. It can have a first projection and a second 
projection extending therefrom. A second arm can be pivot 
ally mounted to the central portion. It can have a first hole and 
a second hole defined therein. The first and second holes can 
be positioned so that when the first arm pivots toward the 
second arm, the first and second projections are received in 
the first and second holes. The introducer can include a tube 
portion extending from said central portion. It can define a 
tube aperture therein. The tube aperture can be adapted to 
receive the barb. The connector can be selectably detachably 
coupled to the introducer needle. 
0015 Still another aspect of the invention is directed to an 
introducer needle for attachment to an implant strip. The 
needle can comprise a needle body with first and second jaws. 
These can be located at a distal or proximal end of said needle 
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body. The body can include an adjustment member. This can 
be located proximate said first and second jaws. It can be 
movable to at least a first position and a second position. The 
first and second jaws can be adapted to attach to the implant 
strip when the adjustment member is moved to a first position, 
and to release the implant strip when moved to a second 
position. 
0016. Another aspect of the invention is directed to a con 
nector for attachment to an implant strip. The connector can 
have an arm having a hole therethrough. The introducer 
needle can include a connection portion having a barb. It can 
include a central portion and a first arm pivotally mounted to 
the central portion. It can have a first projection and a second 
projection extending therefrom. The first projection can have 
an engagement head. The head can be disposed at an end 
thereof. It can have a second arm. That arm can be pivotally 
mounted to the central portion. It can have a first hole and a 
recess defined therein. The first hole and the recess can be 
positioned so that when the first arm pivots toward the second 
arm, the first projection is received in the first hole. They can 
be positioned Such that the engagement head engages the first 
hole. This can maintain the first and second arms in a closed 
position. The second projection can be received in the recess. 
A tube portion can extend from said central portion. It can 
define a tube aperture therein. The tube aperture can be 
adapted to receive the barb. It can receive the barb such that 
the connector can be selectably detachably coupled to the 
introducer needle. 

0017. In one embodiment of the present invention, an out 
side-in approach is performed in which the needle enters from 
the outside then after insertion pulls an end of the implant 
from the inside to the outside. This is then repeated on the 
other side of the body. This technique employs a detachable 
handle and a needle that can vary in shape. For example, it can 
have a horseshoe or helical shape that is curved at its distal 
end, the plane of such curved end being normal to a proximal 
portion of the needle. 
0018. Among the benefits of this invention is improved 

flexibility. A Surgeon can use this system for a transobturator 
needle outside-in approach without the need to employ any 
additional special equipment. 
0019. In another embodiment of the invention, a connector 
tube is provided, in which one end of the connector tube 
contains a Snapping mechanism and is stepped in Such away 
that an introducer needle can be and locked into place. In 
numerous embodiments, different materials with differing 
degrees of hardness can be used to help enable easier passage 
of the needle within the connector. For example, the connec 
tortube can have an inner layer harder than or softer than an 
outer layer depending on the specific requirements of the 
embodiment. 

0020. In another embodiment of the invention, an intro 
ducer needle is provided, that is shaped in a horseshoe shaped 
halo design. This design can enable easier insertion of the 
implant within the body by allowing the doctor more visual 
ization control of holding and navigating the needle. 
0021. In one embodiment of the invention, a needle tip is 
provided, in which the tip of the needle has a diameter that is 
smaller than the inner diameter of the connector that the 
needle is being inserted into but has a large enough diameter 
to be secured within the connector. Thus, once the needle is 
inserted, it locks into place within the connector, generating a 
tight fit. 
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0022. In another embodiment of the invention, an intro 
ducer needle is provided that contains a threaded needle tip 
that can ease insertion of the needle by allowing the tip to be 
attached through a rotating movement. 
0023. In another embodiment of the invention, an intro 
ducer device is provided that contains an introducer needle, a 
handle and a tube connector that has a Y shaped end with two 
arms that interconnect with each other to hold an implant in 
place. 
0024. In another embodiment of the invention, a detach 
able introducer needle is provided that can be used to perform 
out an inside-out approach by inserting a tissue implant in 
Such a manner that does not impede the removal of the needle 
once the implant has been inserted. The needle proceeds from 
the inside to the outside, the handle is removed and the proxi 
mal end of the handle is attached to the strip which is then 
drawn from the inside to the outside. Additionally in one 
embodiment, a textured tube connector can be used to 
enhance the gripping of the implant once it is inserted. 
0025. In another embodiment of the invention, a flexible 
filament is provided that has a rigid tip on one end with a 
connection portion and a generally y-shaped clamshell type 
connector on the other end. Additionally, an introducer needle 
is disclosed that comprises a channel shaped portion and has 
an open channel that is designed and dimensioned such that a 
flexible filament may be placed within the channel with the 
rigid tip of the flexible filament protruding out the distal end 
of the channel portion and the second end of the flexible 
filament extends out of the other side of shaped channel 
portion Such that the connector is positioned to receive a 
tissue insert for insertion into a patient. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0026. In the drawing figures which are not necessarily 
drawn to scale, which are illustrative of various embodiments 
of the invention, and wherein like reference numerals denote 
similar elements throughout the several views: 
0027 FIG. 1A is a perspective view of an introducer com 
prising an introducer handle and an introducer needle having 
a barbed end; 
0028 FIG. 1B is a perspective view of an embodiment of 
a Snap connector, which can be permanent, for coupling an 
implant strip to an introducer, 
(0029 FIG. 1C is a perspective view of another embodi 
ment of a Snap connector, which can be permanent, having a 
coupling aperture for coupling with a barb on an introducer 
needle; 
0030 FIG. 2A is a perspective view of an embodiment of 
an introducer needle having a barb and a Snap connector 
having a coupling aperture; 
0031 FIG. 2B is a perspective view of a portion of an 
introducer needle having a coupling aperture and a snap con 
nector having a barb; 
0032 FIG. 2C is a plan view of a portion of an embodi 
ment of an introducer needle having a single barb design; 
0033 FIG. 2D is a plan view of a portion of an embodi 
ment of an introducer needle having a dual barb design; 
0034 FIG.2E is a plan view of a portion of an embodiment 
of an introducer needle having a multi-barb design; 
0035 FIG. 3A is a perspective view of an embodiment of 
an introducer needle lying in a single plane; 
0036 FIG. 3B is a perspective view of another embodi 
ment of an introducer needle; 
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0037 FIG. 3C is a perspective view of another embodi 
ment of an introducer needle; 
0038 FIG. 3D is a perspective view of another embodi 
ment of an introducer needle; 
0039 FIG. 3E is a side elevational view of the introducer 
needle of FIG. 3D where it can be seen that the distal portion 
is in one plane and normal to the proximal shaft; 
0040 FIG.3F is atop plan view of the introducer needle of 
FIG. 3D: 
0041 FIG. 4 is a plan view of a portion of an introducer 
needle having a barb tip; 
0042 FIG. 5 is a plan view of an embodiment of a snap 
connector, 
0043 FIG. 6A is a plan view of an embodiment of an 
introducer needle having a barb: 
0044 FIGS. 6B, 6C and 6D are embodiments of barbs for 
the introducer needle of FIG. 6A: 
004.5 FIGS. 7A and 7B are embodiments of barbs of an 
introducer needle; 
0046 FIG. 8 is another embodiment of a barb of an intro 
ducer needle; 
0047 FIG. 9A is a plan view of an embodiment of an 
introducer needle having a barb and a Snap connector wherein 
the introducer needle is wider than the tube extension of the 
Snap connector; 
0048 FIG.9B is a plan view of an embodiment of an 
introducer needle having a barb and a Snap connector wherein 
the introducer needle is the same width as the tube extension 
of the Snap connector, 
0049 FIG. 10A is a plan view of an embodiment of a 
connector pin having multiple barbs: 
0050 FIG. 10B is a plan view of another embodiment of a 
connector pin having multiple barbs: 
0051 FIG. 10C is a plan view of another embodiment of a 
connector pin having thread barbs: 
0052 FIG.10D is an enlarged view of one of the threads of 
FIG. 10C; 
0053 FIGS. 11A, 11B, 11C and 11D illustrate an embodi 
ment of an introducer needle and Snap connector designed to 
be coupled via a slot connection; 
0054 FIG. 12A is a plan view of an introducer handle and 
an introducer needle coupled via a screw connection; 
0055 FIG. 12B is a partial plan view of an introducer 
handle and an introducer needle designed to be coupled via a 
barb and aperture connection; 
0056 FIG. 12C is a partial plan view of an introducer 
handle and an introducer needle designed to be coupled via a 
spring lock connection; 
0057 FIGS. 13A, 13B and 13C show various embodi 
ments of an introducer handle having an actuator assembly 
for coupling the introducer handle to an introducer needle; 
0058 FIG. 14A is a plan view of an embodiment of a tube 
extension coupled to a Snap connector via a connector pin; 
0059 FIG. 14B is a plan view of an embodiment of a 
connector pin having a barbed portion; 
0060 FIG. 14C is a plan view of an embodiment of a 
connector pin having a scalloped portion; 
0061 FIG. 14D is a plan view of an embodiment of a 
connector pin having a sharp threaded portion; 
0062 FIG. 15 is a plan view of a portion of an introducer 
needle having a barb connector tip, an intermediate tube 
extension, a connector pin and a detachable connector; 
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0063 FIGS. 16A, 16B and 16C illustrate a needle outside 
in approach to inserting an implant strip with an introducer 
needle in accordance with an embodiment of the invention; 
0064 FIGS. 17A, 17B and 17C illustrate a needle inside 
out approach to inserting an implant strip with an introducer 
needle in accordance with an embodiment of the invention; 
0065 FIGS. 18A, 18B, 19A, and 19B illustrate differ 
ences between embodiments of introducer needles for retro 
pubic insertions versus introducer needles for transobturator 
insertions in accordance with embodiments of the invention; 
0.066 FIG. 20 is a top plan view of an implant strip defin 
ing a hole and an introducer needle having a tab, the hole 
being designed to hook onto the tab, to secure the implant 
strip to the insertion needle; 
0067 FIG. 21 is a side elevational view of the implant strip 
and introducer needle of FIG. 21A: 
0068 FIG. 22A is a side elevational view of an embodi 
ment of an introducer needle having a spring loaded collar, 
the collar being in the closed position, with no portion of an 
implant strip inserted therein; 
0069 FIG.22B is a side elevational view of the introducer 
needle having a spring loaded collar of FIG. 22A, the collar 
being in the open position; 
0070 FIG.22C is a side elevational view of the introducer 
needle having a spring loaded collar of FIG. 22A, the collar 
being in the closed position, with a narrow tab of the implant 
strip being secured by the collar; 
(0071 FIGS. 23A and 23B show an embodiment of an 
implant strip and introducer needle similar to that of FIGS. 20 
and 21, but with the implant strip defining two holes, and the 
introducer needle having two tabs, the holes being designed 
to hook onto the tabs, to secure the implant strip to the intro 
ducer needle; 
0072 FIG. 24A is an elevational view of another embodi 
ment of an introducer needle having agripping jaw assembly, 
the assembly including a penetrating tip, and a lock collar 
with a sprint, the lock collar being in the closed position; 
0073 FIG. 24B is the introducer needle of FIG. 24A, the 
lock collar in the retracted position, for receiving an end of an 
implant strip; 
0074 FIG. 25A is a plan view of an introducer needle, a 
jaw assembly having an outer threaded portion, and a twist 
threaded collar for closing the jaw assembly; 
0075 FIGS. 25B, 25C and 25D show the introducer 
needle, jaw assembly and twist threaded collar of FIG. 25A 
being assembled and the jaw assembly being closed by rota 
tion of the twist threaded collar; 
0076 FIG. 26 is a plan view of the introducer needle, jaw 
assembly and twist threaded collar of FIG. 25A, with an insert 
strip secured by the jaw assembly; 
(0077 FIG. 27A is a plan view of an flexible filament 
member, having a Snap connector at a first end, and a rigid tip 
at a second end; 
(0078 FIG. 27B is a perspective view of an introducer 
having an introducer handle and a tubular guard element 
having a slot for use with the filament member of FIG. 27A: 
(0079 FIG. 27C is a perspective view of the flexible fila 
ment member of FIG. 27A inserted into the slot of the tubular 
guard element of FIG. 27B; 
0080 FIG. 28A is a perspective view of the flexible fila 
ment member and introducer having a tubular guard element 
of FIGS. 27A, 27B and 27C; 
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0081 FIGS. 28B and 28C are cross sectional views of two 
embodiments of the tubular guard element and flexible fila 
ment member of FIG. 28A: 
I0082 FIG.29A is a perspective view of a flexible filament 
member having a connector member at an end thereof. 
I0083 FIG. 29B is a perspective view of a portion of the 
flexible filament member and connector member of FIG.29A 
and a portion of an introducer needle having a recess to 
receive the connector member; 
I0084 FIG. 29C is a perspective view of the introducer 
needle of FIG. 29B with the introducer filament member of 
FIG. 29A positioned within the introducer needle; 
I0085 FIG. 30A is a perspective view of an flexible fila 
ment member having a connector tab at an end thereof; 
I0086 FIG. 30B is a perspective view of the flexible fila 
ment member of FIG. 30A and an introducer needle having 
top ad bottom recesses designed to selectively receive the 
flexible filament member and the connector tab: 
I0087 FIG. 30C is a perspective view of the introducer 
needle of FIG. 30B, showing the top and bottom recesses; 
I0088 FIG. 30D is a perspective view of another embodi 
ment of an introducer needle, the introducer needle having a 
guide channel for accepting an introducer filament member 
having a needle tip attached thereto for securing the intro 
ducer filament member in the guide channel; 
I0089 FIGS.31A and 31B are side elevational and top plan 
views, respectively, of an embodiment of an introducer con 
necting tube and a Snap connector for coupling to an inser 
tions strip; 
0090 FIGS. 31C and 31 Dare side elevational and top plan 
views, respectively, of another embodiment of an introducer 
tube extension and a connector for coupling to an insertions 
strip; 
0091 FIG. 31E is a top plan views an embodiment of an 
introducer tube extension and a connector having a tapered 
side; 
0092 FIGS. 32A, 32B, 32C, and 32D show different 
embodiments of a Snap connector for coupling to an implant 
strip; 
0093 FIG. 32E shows side and front elevational views of 
embodiments of pin connectors for connecting Snap connec 
tors to an introducer needle; 
0094 FIGS. 33A, 33B and 33C are perspective views of 
embodiments of Snap connectors for coupling to implant 
strips; 
0095 FIGS. 34A and 34B are perspective views of hook 
and helical style introducer needles, respectively; 
0096 FIG.35is a perspective view of an introducer needle 
and Snap connector positioned for placement on the Snap 
connector, 
0097 FIG. 36 is a perspective view of a snap connector 
having a tube connection portion for coupling with an intro 
ducer needle; 
0098 FIG. 37 is a perspective view of a snap connector 
having a tube connection portion for coupling with an intro 
ducer needle, and having two pins on the implant strip con 
nection portion, with only one pin having an engagement 
Structure: 
0099 FIG.38 is another perspective view of the connector 
of FIG. 37; 
0100 FIG.39 is another perspective view of the connector 
of FIG. 37; 
0101 FIG. 40 is a perspective view of an introducer 
assembly comprising an introducer handle and an introducer 
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needle, a detachable connector having a tube connection por 
tion, and an implant strip, and another detachable connector; 
0102 FIG. 41 is a top view of the introducer handle of 
FIG. 40; 
0103 FIG. 42 is a perspective view of an introducer needle 
assembly having a generally halo shape with a shaft extend 
ing from a handle and a curved portion perpendicular distal 
end, in a single plane, perpendicular to the shaft; 
0104 FIG. 42A shows a halo shaped needle assembly: 
0105 FIG. 42B shows a halo shaped needle assembly with 
a connector and tissue implant plus a second needle for the 
other side of the patient; 
0106 FIG. 42C shows four views of a halo shaped needle 
forming a curvature shaped to the right; 
0107 FIG. 42D shows four views of a halo shaped needle 
forming a curvature shaped to the left; 
0.108 FIG. 43 is a perspective view of an introducer 
assembly having an introducer needle, lying in a single plane; 
0109 FIG. 44 is a perspective view of an implant strip: 
0110 FIG. 45 is a perspective view of the implant strip and 
detachable connectors; 
0111 FIG. 46 is a perspective view of a detachable horse 
shoe shaped introducer needle; 
0112 FIGS. 47A and 47B show one embodiment of a 
needle tip wherein the connection is twisted thereon; 
0113 FIGS. 48A and 48B show another embodiment of a 
needle tip wherein the connection is twisted thereon; 
0114 FIGS. 49A and 49B show another embodiment of a 
needle tip wherein the connection is twisted thereon; 
0115 FIGS. 50A and 50B show another embodiment of a 
needle tip wherein the connection is twisted thereon; 
0116 FIGS. 51A and 51B show another embodiment of a 
needle tip wherein the connection is twisted thereon; 
0117 FIGS. 52A and 52B show another embodiment of a 
needle tip wherein the connection is twisted thereon; 
0118 FIGS. 53A and 53B show another embodiment of a 
needle tip wherein the connection is twisted thereon; and 
0119 FIGS. 54A and 54B show another embodiment of a 
needle tip wherein the connection is twisted thereon. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

I0120 Referring now to the drawings, the various preferred 
embodiments of the present invention will be discussed in 
detail. 
I0121. As depicted in FIG. 1A an introducer device 10 is 
shown in accordance with an embodiment of the invention. 
As is discussed in further detail below, introducer device 10 
may be used to introduce an implant strip, such as, for 
example, a tissue implant, into a patient. Introducer device 10 
comprises an introducer handle 12 which is shown attached to 
an introducer needle 20. Introducer needle 20 may be perma 
nently attached to introducer handle 12 or, as is discussed in 
further detail below, introducer needle 20 can be selectively 
detachably connected to introducer handle 12. Introducer 
needle 20 can have a curved portion 23, and, located at a 
proximal end 30 of introducer needle 20, a shaft portion 33 
and a barb 32. As will be discussed in further detail below, 
curved portion 23 of introducer needle 20 allows a doctor to 
insert an implant strip or tissue implant into the patient while 
navigating around and through various organs and/or other 
structures within the body of the patient, such as the obturator. 
0.122 To secure a tissue implant or support strip to intro 
ducer needle 20, a connector may be used. With reference to 
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FIG. 1B, there is shown an embodiment of a generally 
t-shaped tissue connector 50. Tissue connector 50 has a proxi 
mal needle side 52 and a distal tissue implant side 53. Needle 
side 52 is designed for connecting to an introducer needle and 
tissue side 53 is designed for connection to a tissue implant. 
On tissue side 53, arms 54B and 55B are designed to pivot 
from centerportion 51 by way of, for example, a living hinge. 
Projections 56 and 56a may be inserted into holes 58 and 58a 
such that arms 54B and 55B may be positioned and held 
together, or maintained in a closed position, while securing a 
tissue implant having coupling apertures positioned to 
receive projections 56, as is described in further detail below. 
Needle side 52 and connector 50 is substantially a mirror 
image of tissue side 53, with arms 54a and 55a having pro 
jections 56b and 56c and holes 58b and 58c for insertion into 
each other when maintained in a closed position. Arms 54a 
and 55a may be closed by moving them about central portion 
51 in a resilient matter. Tissue connector 50 is designed to be 
coupled with an introducer needle having coupling holes 
oriented and positioned such that projections 56 can pass 
through the coupling holes (not shown). 
(0123. With reference to FIG. 1C, there is shown another 
embodiment of a generally y-shaped tissue connector 60 in 
accordance with another embodiment of the invention. A 
tissue implant side 63 of connector 60 is similar to that of 
tissue side 53 of connector 50. A pair of arms 64 and 65 may 
be coupled to a tissue implant strip as projections 66 and 66a 
and may be inserted through coupling holes in a tissue 
implant and into a pair of corresponding holes 68 and 68a. 
locking arms 64 and 65 in position, and thereby securing a 
tissue implant to connector 60. Needle side 62 of connector 
60 is formed with a tube portion 67 extending outward and 
having a tube aperture 69 defined in a tube end 68. 
0.124 Tissue connector 60 may be quickly and easily 
attached or coupled to introducer needle 20 by pushing or 
aligning tube aperture 69 over barb 32 such that barb 32 
extends into tube end 68 of tube aperture 69. As is described 
in further detail below, connector 60 may be quickly and 
easily removed from introducer needle 20 by pulling connec 
tor 60 off of and away from the end of introducer needle 20 
such that barb32 is removed from tube aperture 69. Alterna 
tively, the tissue connector 60 may be permanent and not 
easily detachable. 
0.125. A benefit of such a design, whereby a tissue connec 
tor 60 may be quickly and easily attached to introducer needle 
20 or removed therefrom, is that it facilitates easy placement 
or attachment of the tissue implant to the needle and thus 
speeds up the implanting procedure as will be described in 
further detail below. 

0.126 With reference to FIG. 2A, there is shown tube 
portion 267 of connector 60 being moved in a direction A, 
such that barb 232 and shaft 233 of introducer needle 220 that 
are connected at point 230 will protrude into tube aperture 
269 of connector 60 such that connector 60 may be quickly 
and easily joined to introducer needle 220. Connector 60 may 
also be removed from introducer needle 220 by pulling con 
nector 60 in a direction opposite to direction Athus removing 
barb 232 and shaft 233 of introducer needle 220 from the 
connection point 268 of tube aperture 269 of tube portion 267 
of connector 60. Tube aperture 269 can be formed as a gen 
erally undifferentiated cylinder, having a single internal Sur 
face for resiliently gripping barb 232. 
0127. In an alternate embodiment, as illustrated in FIG. 
2B, introducer needle 220 may be formed with a needle tube 
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240 having a needle tube aperture 242 defined in a needle tube 
end 241. A connector 270 may be coupled to introducer 
needle 220 by way of a connector pin 280. Connector pin 280 
may be passed through aperture 271 of connector 270 which 
contains a distal tissue side 263 and a pair of arms 264 and 
265. A pair of pin barbs 281 and 282 may be inserted into a 
needle tube aperture 242 to secure connector 270 to intro 
ducer needle 220. A pinhead 284 may be shaped and designed 
Such that it presses against a Surrounding Surface 272 defining 
aperture 271 and connector 270, thus securing connector 270 
to introducer needle 220. As will be discussed in further detail 
below, embodiments of connector pin 280 in accordance with 
the invention may have one or more barbs 281 which may be 
designed and shaped in various configurations. 
I0128. Similarly, with respect to FIG. 2A, introducer 
needle 220 may be designed with one or more barbs 232 in 
various configurations at shaft 33. FIGS. 2C, 2D and 2E 
illustrate several embodiments of an introducer needle 220, 
220c, 220d, and 220e having different configurations of 
barbs. FIG. 2C illustrates a design wherein introducer needle 
220c has an introducer needle proximal end 230c having a 
single barb 232c at shaft 233c. With reference to FIG. 2D, 
introducer needle 220d is shown having at proximal end 230d 
having two barbs 232d and 234d at shaft 233d. Introducer 
needle 220e shown in FIG. 2E has three barbs 232e, 234e, 
235e plus an additional barb 236e at adjacent shaft portion 
233. 

I0129. Different configurations of barb designs at the 
proximal end of the introducer needle as illustrated in, for 
example, FIGS. 2C, 2D and 2E, may facilitate different 
degrees of connection or holding force to maintain connector 
60 in a coupled state with the introducer needle as desired 
depending on the circumstances of a particular procedure or 
operation to be performed. 
0.130. With reference to FIG. 3A, an introducer needle 
320a may be formed with barb 332 at one end and needle 
handle pin 324 at needle proximal end 322 such that intro 
ducer needle320a may be selectably removably detachable to 
introducer handle 12. By designing introducer needle 320a 
such that it is selectably detachably removable from intro 
ducer handle 12, introducer needles of various shapes and 
configurations, as may be required for different procedures or 
different portions of certain procedures or operations, may be 
attached or removed from introducer handle 12 as needed. 

0131 With reference to FIGS. 3B, 3C, 3D, 3E and 3F, 
there are shown several embodiments of various introducer 
needle geometries (needles 320b, 320c, 320d) which may be 
beneficially used in different procedures or different portions 
ofa single procedure to facilitate a successful procedure. FIG. 
3B illustrates an introducer needle 320b having a hook shape 
wherein the hooked portion lies Substantially in a single plane 
(2-D design). FIG. 3C shows an introducer needle 320C hav 
ingahelical shape (3-D design). FIG. 3D shows an introducer 
needle 320d having a 90 degree 2-D hook shape, with the 
hook residing in one plane. Side and top views of introducer 
needle 320d are shown in FIGS. 3E and 3F respectively. 
Because the curved distal end of needle 320d is in a single 
place at a right angle to the needle shaft, a twist of the wrist 
can drive the needle in a distal direction and the exit point can 
be easily visualized. Accordingly, by use of a selectably 
detachable introducer needle, various shapes and configura 
tions of needles may be selectably attached to, detached from, 
and used with the same introducer handle 12. The ability to 
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switch needles also provides additional benefits during dif 
ferent portions of a procedure, as is discussed in further detail 
below. 
0132. In other embodiments of the invention, certain 
dimensions for the configuration of the introducer needle 
have been found to be beneficial. With reference to FIG. 4, 
there is shown a needle distal end 430, having certain benefi 
cial dimensions. Tapered portion 422, in this embodiment has 
a large diameter L1 of about 0.210 inches (0.180-0.225 pre 
ferred) and an angle 0 of about 30 degrees (about 25 to 40 
preferred). A flat portion 444 has a thickness L2 of 0.105 
inches (0.080 to 0.12 preferred) while a shaft portion 433 has 
a thickness L3 of 0.065 inches (0.05 to 0.08 preferred). Abarb 
432 had a maximum thickness L5 of 0.086 inches (0.07 to 0.1 
preferred) and a flat portion 435 with a width L4 of 0.102 
inches (0.08 to 0.125 preferred). The front of barb 432 has a 
radius R2 of 0.024 inches (0.15 to 0.33 preferred) and forms 
an angle 0 of 20 degrees (about 15° to 25° preferred). A 
radius R3 at the corner of flat portion 435 is 0.002 inches 
(0.001 to 0.003 preferred). While specific dimensions of 
needle proximal end 430 of introducer needle 20 are preferred 
and facilitate proper working of the device, other dimensions 
may be used as a matter of application specific design choice 
as applied by one skilled in the art as instructed by the teach 
ings herein. The dimensions herein are generally applicable 
to similar structures of other embodiments of the invention. 

0.133 With reference to FIG. 5 of the invention, a connec 
tor 560 may be attached or coupled to a tube extension 567a. 
Tube extension 567a may facilitate the coupling of connector 
60 to an introducer needle during certain procedures. It can be 
flexible, which can facilitate its travel through the body. In 
one embodiment of the invention, it is about as long or longer 
than the curved distal portion of the needle, sized so that its 
proximal end can be retracted from the body before it passes 
the implant therethrough. 
0134. With reference to FIGS. 6A, 6B, 6C and 6D, 
embodiments of the barb and needle distal end of the intro 
ducer needle may have different shapes and/or configura 
tions. With reference to FIG. 6B, a straight tip design is shown 
wherein a barb 632b and a shaft portion 633b are attached to 
a needle distal end 630b of the needle 620, which is relatively 
narrow. With reference to FIG. 6C, a dilating tip design is 
shown wherein a flared portion 644c is shown at a needle tube 
640c. Flared portion 644c serves to protect the proximal 
surface of tube 567a at the junction with bars 632b as the 
needle is passed through the body of a patient. Thus, less 
stress is placed on connection 560, which is less likely to be 
pulled off. In another embodiment, flared portion 644d as 
shown in FIG. 6D, is larger than that of flared portion 644c in 
FIG. 6C. Flared portion 644d thus provides a greater level of 
protection than does flared portion 644b. 
0135 With reference to FIG. 7A, and FIG.7B, an embodi 
ment of a dilating needle tip 700 is shown. FIG. 7A shows 
needle tip 700 itself while FIG.7B shows needle tip 700 along 
with a needle shaft 730. A flared portion 744c has a larger 
diameter than the body of needle shaft 730, thus helping to 
protect the connector from being pulled off. The diameter of 
the needle tip 742c is shown as smaller that the diameter of the 
flared portion 744C. 
0136. With reference to FIG. 8, straight tip introducer 
needle 800 is shown. A flared portion 844d is shown having 
essentially the same diameter as that of the needle shaft 830 of 
the introducer needle. In one embodiment the diameter rep 
resented by 844d is 0.156 inches (0.14 to 0.17 is preferred). 
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0.137. An introducer needle 920a of FIG. 9A shows a 
stepped-tube connection with needle tip 930a and stepped 
tube 94.0a which has an outer uniform diameter layer 941a 
and an inner layer 942a separated in the presented embodi 
ment by /2". This dual layer creates a step that allows secure 
attachment to the needle tip 930a between a single annular 
surface 921 of barb 925a withinner tube 94.0a angular surface 
922. The outer layer is made of a softer material, for example 
a hardness of 55 on a shore D scale to permit optimal flex 
ibility, while the inner core layer comprises a stronger mate 
rial, for example a hardness of 70 (65 to 75 preferred) on a 
shore D scale to maximize tensile strength with minimal 
compromise to the flexibility. While these hardness values are 
preferred, other hardness values may be used as a matter of 
application specific design choice as applied by one skilled in 
the art as instructed by the teachings herein. 
0.138. An alternate embodiment shown in FIG.9B which 
similar to the embodiment shown in FIG.9A has a dual layer 
but in FIG.9B, the tube 940b, however has a uniform cross 
sectional design and is not stepped. Rather a single inner 
undifferentiated surface 945 is provided. In this embodiment, 
the tube 940b attaches to the needle 920b by deformation and 
radial compression of surface 945 around barb 925b. 
0.139 FIGS. 10A and 10B illustrate embodiments of a 
connector pin for securing a connector 60 to tube extension 
67a. While the connector pin may have various dimensions, 
in certain embodiments, certain dimensions have been found 
to facilitate beneficial use of the connector pin. 
0140. With reference to FIG. 10A, an embodiment of a 
pinhead 1084a of a connector pin 1080a is designed with a 
width L5 of 0.133 inches (0.13 to 0.15 preferred) and inner 
side width L6 of 0.112 inches (0.110 to 0.13 preferred). 
Length L7 of the shaft is dimensioned at 0.051 inches (0.045 
to 0.060 preferred) while barb width L8 is dimensioned to be 
0.082 inches (0.070 to 0.095 preferred) and barb at shaft 
width L9 is dimensioned to be 0.060 inches (0.050 to 0.070 
preferred). Barb width L10 is dimensioned to be 0.067 inches 
(0.055 to 0.075 preferred) while barb width L11 and L12 were 
dimensioned to be 0.060 inches (0.055 to 0.070 preferred) 
with barb front width L13 being 0.035 inches (0.025 to 0.045 
preferred). With reference to FIG. 10B, a pinhead 1084b of a 
pin connector 1080b was dimensioned with angle 0 of 41 
degrees with pinhead 1084b having a thickness L15 of 0.045 
inches and a shaft 1085 having a length L16 of 0.098 inches 
(0.090 to 0.105 preferred). Shaft length L17 is dimensioned 
with a length of 0.049 inches while a barb 1083 is dimen 
sioned with a length L18 of 0.044 inches (0.035 to 0.060 
preferred), a barb 1082 is dimensioned with a length L19 of 
0.047 inches (0.038 to 0.060 preferred) and a barb 1081 is 
dimensioned with a length L20 of 0.050 inches (0.040 to 
0.060 preferred). Accordingly, while these dimensions were 
found to be preferred, a pin connector 1080a and 1080b in 
accordance with the invention can be designed with differing 
dimensions as a matter of application specific design choice 
as determined by one skilled in the art, as instructed by the 
teachings herein. 
0.141. With reference to FIGS. 10C and 10D, in an alter 
native embodiment, a pin 1080c can also be designed with 
threads 1086c. In one embodiment, the angle 0s of the point of 
pin 1080c is dimensioned to be 60 degrees (about 50-70 
preferred). Shaft length L22 is dimensioned to be 0.252 
inches (0.200 to 0.280 preferred) while threads length L23 is 
dimensioned with a pitch of 0.038 inches (0.0370 to 0.0395 
preferred). A head 1084c is dimensioned with a width L25 of 
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0.135 inches (0.125 to 0.140 preferred) and forming an angle 
0 of 87 degrees. With reference to FIG. 10D, one of the 
threads 1086d of pin 1080c is shown having a thickness L26 
of 0.024 inches (0.018 to 0.035 preferred) and forming angle 
0 with the shaft of 131 degrees (125 to 135 preferred) and 
angle 0, of 132 degrees (126 to 136 preferred). While the 
above-listed dimensions were found to be beneficial, other 
dimensions can be used as would be determined as a matter of 
application specific design choice as determined by one 
skilled in the art as instructed by the teachings herein. 
0142. With reference to FIGS. 11A, 11B, 11C and 11D, 
there is shown a connector 1160 that can be selectably detach 
able to an introducer needle 220 and used to couple needle 
220 to an implant strip. Connector 1160 is shown having a 
connector opening 1169 and a connector channel 1168 
formed in connector tube 1167. As is shown in FIGS. 11B, 
11C and 11D, needlebarb 1132 of introducer needle 220 may 
be aligned with and moved in direction A into connector 
opening 1169. Introducer needle 220 may then be pulled back 
in direction B such that needle barb 1132 snaps into place in 
connector channel 1168. In this manner, connector 1160 may 
be coupled to introducer needle 220. In an alternate embodi 
ment, channel 1168 can be modified to extend open to the 
proximal end of connector 1160 so that needle barb 1132 is 
dropped into the slot, then in an optional embodiment, pulled 
back in a direction opposite arrow A. 
0143 With reference to FIGS. 12A, 12B and 12C, there is 
shown an introducer device 1210. Introducer device 1210 
comprises an introducer handle 1212 connected to a handle 
extension shaft 1214. Extension shaft 1214 includes a collet 
1215 which may apply pressure to a plurality offingers 1216 
(FIG. 12C) when threaded over internal threads on extension 
piece 1214 (not shown). In the operation of introducer device 
1210, introducer needle 1220 is selectively detachable, but 
instead of a press or push fit, as described above with respect 
to certain embodiments, in this embodiment, a needle proxi 
mal end 1222 of introducer needle 1220 is moved in direction 
D and positioned such that a barb 1224 becomes positioned 
between fingers 1216 of extension piece 1214. Once barb 
1224 is positioned within fingers 1216, collet 1215 is rotated 
such that fingers 1216 press upon barb 1224, and introducer 
needle 1220 is selectively attached to handle extension shaft 
1214. By rotating collet 1215 in the opposite direction, fin 
gers 1216 can be separated and introducer needle 1220 can be 
removed. Alternatively, instead of a rotating motion, collet 
1215 can be operated via a sliding movement sliding toward 
fingers 1216 to compress them and secure introducing needle 
1220, and alternatively sliding collet 1215 away from fingers 
1216, thus allowing fingers 1216 to separate and releasing 
introducer needle 1220. 

0144. In yet another embodiment of the invention, an 
introducer device, with reference to FIGS. 13A, 13B and 13C, 
introducer device 1310 is shown. Introducer device 1310 
includes introducer handle 1312 which contains a handle 
actuator 1317 which actuates an internal actuating device 
1318. A handle extension 1314 contains an extension aperture 
1319. Introducer needle 1320 is moved toward extension 
aperture 1319 and extension portion 1324 of introducer 
device 1320 is inserted into extension aperture 1319. Handle 
actuator 1317 is then moved toward introducer device 1320 
causing a compression piece (not shown) within extension 
aperture 1319 to apply pressure to extension piece 1324, thus 
securing introducer needle 1320 to introducer device 1310. 
Handle actuator 1317 may be moved away from introducer 
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needle 1320, thus releasing retention pressure against exten 
sion piece 1324 and allowing introducer needle 1322 to be 
removed. 

(0145 With reference to FIGS. 13B and 13C, introducer 
needle 1320, being detachable, provides beneficial results 
when it is formed in a Substantially continuous arc shaped 
geometry as is depicted in a top view (FIG. 13B) and a side 
view (FIG. 13C), with minimal straight portions of introducer 
needle 1320 being part of the composite shape of the piece. 
Such a shape allows for Smooth and continuous insertion of a 
tissue implant into the body during an insertion procedure. 
0146 With reference to FIG. 14A, there is shown another 
embodiment of a connector for use in connecting a needle to 
an implant. Connector 1460 includes an aperture 1471 
through which a connector pin 1480a may be placed such that 
a portion of connector pin 1480a is inserted into a tube exten 
sion 1490, which thus may be connected in turn to an intro 
ducer needle as discussed above. With reference to FIGS. 
14B, 14C and 14D, connector pins 1480b, 1480c and 1480d 
may be dimensioned in a variety of manners such that con 
nector 1460 is securely coupled to tube extension 1490. With 
respect to FIG. 14B, a connector pin 1480b is shown having 
multiple barbs 1487 and a pinhead 1484b. Pinhead 1484b can 
be dimensioned with a width L30 of 0.136 inches (0.130 to 
0.140 preferred) and the barbs 1487 is dimensioned with a 
width L31 of 0.83 inches (0.70 to 0.95 preferred). In another 
embodiment, shown in FIG. 14C, connector pin 1480c is 
shown having rough scalloped threads 1488, for maintaining 
connector pin 1480c in tube extension 1490 to hold connector 
1460 in position and a pinhead 1484c. Pinhead 1484c can be 
dimensioned with a width L32 of 0.140 inches (0.125 to 0.155 
preferred) and scalloped threads 1488 can be dimensioned 
with a width L33 of 0.89 inches (0.75 to 0.99 preferred). In 
FIG.14D, a connector pin 1480d is shown having sharp, deep 
threads 1489 which, in certain circumstances, may facilitate 
connection of connector 1460 to tube extension 1490 and 
pinhead 1484d. Pinhead 1484d can be dimensioned with a 
width of 0.137 inches (0.130 to 0.145 preferred) while deep 
threads 1489 can be dimensioned with a width L35 of 0.91 
inches (0.80 to 0.99 preferred). Ofcourse, other shapes and/or 
proportions may also be used in accordance with the teach 
ings herein. Additionally while these dimensions were found 
to be beneficial, these connector pins could be designed with 
differing dimensions as a matter of application specific 
design choice as determined by one skilled in the art, as 
instructed by the teachings herein. 
0147 With reference to FIG. 15, a connector 1570 is 
shown that is capable of being connected to tube extension 
1590 by way of a pin 1580 into aperture 1595 while barb 1532 
of introducer needle 1520 may be inserted into aperture 1594 
of tube extension 1590. In one embodiment these may all be 
joined into one piece. In certain embodiments, tube extension 
1590 may be dimensioned such that center portion 1591 is 
formed of a relatively soft material while end portions 1592 
and 1593 are formed of relatively harder material. In certain 
embodiments, center portion 1591 may be formed with a 
durometer (hardness) of 55 (50 to 60 preferred) on a shore D 
scale while end portions 1592 and 1593 may be formed with 
a durometer hardness of 70 (60 to 80 preferred) on a shore D 
scale. Accordingly, in Such embodiments, tube connector 
1590 can be flexible and pliable in its center yet rigid enough 
at its ends to facilitate coupling of connector 1570 and intro 
ducer needle 1520 respectively to opposite ends thereof. 
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0148 Connector 1570 is shown with arms 1564 and 1565 
with an engaging head 1566 and a non-engagement head 
1567 located on arm 1564 and an aperture 1568 on arm 1565. 
When arms 1564 and 1565 are brought together, head 1566 
fits into aperture 1568. Connector 1570 can be constructed so 
that attachment to the implant is releasable or permanent, in 
that opening arms 1564 to 1565 would significantly impair 
their functionality. Introducer needle 1520 is also shown hav 
ing a distal end 1530. In addition, in certain embodiments, 
tube extension 1590 is formed having a shoulder 1596 within 
internal channel 1597 Such that when barb 1532 of introducer 
needle 1520 is placed within aperture 1594, introducer needle 
1520 becomes locked in place when edge 1537 of barb 1532 
that protrudes from shaft portion 1533 passes shoulder 1596. 
Thus, one continuous angular surface at shoulder 1596 will 
offer the proximal wall of barb 1537, the edge of which will 
be loose enough in channel 1597 not to leave a coupling 
function. The resilient material at end portion of tube connec 
tor 1590 allows it to resiliently allow barb 1532 to pass and 
then be locked in place at shoulder 1596. Accordingly, resil 
ient hard material at the end portions of tube extension 1590 
provides a strong attachment to the needle and the connector 
while the soft central section provides excellent flexibility for 
insertion of implants. In addition, while barb 1532 becomes 
locked in place when inserting, tube 1590 can be constructed 
of materials such that it may be removed by the application of 
sufficient force to remove introducer needle 1520 thus over 
coming the resistance provided by resilient shoulder 1596. In 
alternate embodiments, a straight undifferentiated tube (not 
shown) with a single inner Surface can be used, which 
expands even though the tube is an undifferentiated cylinder. 
0149. With reference to FIGS. 16A, 16B and 16C, there is 
shown a method of inserting an implant into a patient. In this 
method, commonly known as the needle outside-in approach, 
an introducer needle 1620 coupled to handle 1612 at a junc 
tion 1610 is placed, from the outside, inwardly through the 
obturator foramen opening 1602 in the pubic bone 1601, as is 
shown in FIG. 16B. Introducer needle 1620 is then maneu 
vered out the vaginal opening where a connector 1660 
attached to a tissue implant 1606 may be attached to a distal 
end 1630 of introducer needle 1620, as is shown in FIG. 16C. 
Finally, introducer needle 1620 is retracted back through the 
obturator foramen pulling a section of the tissue implant out 
with it. The procedure is then repeated on the other side of the 
patient to install tissue implant 1606 against the urethra 1603. 
0150. With reference to FIGS. 17A, 17B and 17C, there is 
shown another method of inserting a tissue implant com 
monly referred to as the needle inside-out approach. First, the 
introducer needle 1620 is passed from the inside, under the 
urethral meatus and then out through the obturator foramen, 
as shown in FIG. 17B.. As can be seen in FIG. 17C the 
inside-out approach has decreased ability to properly maneu 
ver the needle and handle in once the needle is inserted. 

0151. With reference to FIGS. 18A, 18B, 19A and 19B, 
there is illustrated several embodiments of introducer needles 
having shape characteristics which facilitate retropubic tissue 
insertions and transobturator tissue insertions. A retropubic 
introducer needle 1820a is shown in FIGS. 18A and 18B. As 
is shown in FIGS. 18A and 18B, introducer needle 1820a can 
have a radius R1 of approximately 3.0 inches (2.5 to 3.5 
preferred) and form an approximately 90-degree bend (80 to 
100 preferred) (traversing an approximate quarter circle arc) 
and having a relatively large radius of curvature. 
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0152 Because of the requirements of a transobturator pro 
cedure, the shape of a typical transobturator introducer 
needle, as shown in FIGS. 19A and 19B is different than that 
of the retropubic needle 1820a. Accordingly, the transobtu 
rator introducer needle 1920a, in this instance a 2-dimen 
sional hook version, which can have a radius R2 of approxi 
mately 1 to 1.5 inches and traverses a 180-degree half-circle 
arc (165 to 185 preferred) of distance and along a relatively 
tight radius of curvature, during the appropriate 180-degree 
rotation that the transobturator introducer needle 1920a 
makes during the procedure. 
0153. With reference to FIG. 20, there is shown an 
embodiment wherein an introducer needle 2020a includes a 
protruding tissue hook 2021 a designed and configured to fit 
aperture 2007a of implant 2006. Accordingly, in certain 
embodiments, implant 2006 can have its aperture 2007a 
placed over tissue hook 2021 thus securing tissue implant 
2006 to introducer needle 2020 without the need for a sepa 
rate and independent connector. In FIG. 21, introducer needle 
2120 includes protruding hook 2121 designed to fit into tissue 
aperture 2107. 
0154) In another embodiment of the invention, an implant 
2206d may be secured directly to introducer 2220a, 2220b or 
2220c without need for an independent connector is shown in 
FIGS. 22A, 22B and 22C, respectively. Introducer needles 
2220a, 2220b and 2220c each have a sliding collar 2230a, 
2230b and 2230c, respectively, that are biased by a spring 
member. The sliding collar may be pushed away from implant 
2206 thus exposing a needle aperture 2250 into which an end 
2208 of implant 2206 may be placed. After an end 2208 of 
implant 2206 is placed into the needle aperture, the sliding 
collar may be released and caused to spring back to its origi 
nal position by the biasing force Supplied by the respective 
spring members. Accordingly, collar 2230 serves to pinch 
implant 2206 into needle aperture 2250 thus securing implant 
2206 to the introducer needle without the need for a separate 
and independent connector. 
0155 With reference to FIGS. 23A and 23B, there is 
shown an introducer needle 2320C having twin tissue hooks 
2320a and 2320b similar to that shown in FIGS. 21A and 
21B. This embodiment differs in that two tissue hooks are 
present on an introducer needle, instead of just one hook, thus 
the introducer needle is capable of coupling directly with a 
tissue implant (optionally natural or synthetic material) 2306 
having two tissue apertures 2307a and 2307b and without the 
need for an independent and separate connector. FIG. 23C 
shows an exploded view of FIGS. 23A and 23B respectively 
and how they connect to each other. 
0156 Another embodiment of the invention designed to 
allow for the coupling of introducer needle 2420a and 2420b 
directly with natural or synthetic tissue implant 2406 is shown 
in FIGS. 24A and 24B, respectively. This embodiment is 
similar to that shown in FIGS. 22A, 22B and 22C, in that 
introducer needle 2420 has a sliding collar 2462 that is biased 
by a spring member 2460. Instead of an aperture into which 
tissue implant 2406 is placed to be subsequently pinched, 
however, the present embodiment includes a pair of jaws 
2463 having a plurality of penetrating teeth 2464. When a 
collar 2462 is biased and positioned toward the tissue implant 
2406 by the spring member 2460, jaws 2463 are forced 
closed. When collar 2462 is slid back away from tissue 
implant 2406 and against the biasing force of spring member 
2406, jaws 2463 open. In turn, when jaws 2463 open, a 
portion of tissue implant 2406 may be placed between the 



US 2008/0281148 A1 

jaws 2463. Collar 2462 is then released and biased toward the 
tissue implant 2406 by spring member 2460, thus closing 
jaws 2463 and clamping penetrating teeth 24.64 into tissue 
implant 2406, and thus securing tissue implant 2406 to the 
introducer needle 2420 without the use of a separate and 
independent connector. 
O157 Another embodiment of the invention wherein a 
tissue implant may be directly coupled to an introducer 
needle without the use of a separate and independent connec 
tor is shown in FIGS. 25A-25D. In this embodiment, intro 
ducer needle 2520 has a recess aperture 2572 into which an 
extended portion 2574 of jaw piece 2579 may extend. A 
threaded collar 2570 is designed to thread onto threads 2575 
on jaw piece 2579. Once extended portion 2574 is placed 
through collar 2570 into recess aperture 2572, and collar 2570 
is twisted overthreads 2575, jaws 2578a and 2578b tend to be 
forced shut. If a tissue implant 2606 is placed between the 
jaws 2578a and 2578b prior to rotating of the collar 2570, the 
tissue implant may be conveniently directly secured to intro 
ducer needle 2520 without the need for a separate and inde 
pendent connector as can be seen in FIG. 26. 
0158. In certain embodiments, an introducer device 2710 
can be designed and dimensioned such that it is capable of 
inserting a soft, flexible filament 2740. With reference to 
FIGS. 27A, 27B and 27C, flexible filament 2740 may have 
attached to a first end rigid tip 2744 having connection portion 
2742. Attached to a second end of flexible filament 2740 is a 
generally y-shaped clamshell type connector 2760, similar to 
connector 60 of FIG. 1A. Introducer 2710 has introducer 
needle 2720 extending from an introducer handle 2712. Intro 
ducer needle 2720 comprises a shaped channel portion 2721 
having an open channel 2722 defined therein. Channel 2722 
is designed and dimensioned such that flexible filament 2740 
may be placed within channel 2722 with rigid tip 2744 pro 
truding out the distal end 2724 of channel portion 2721. 
Channel portion 2721 is also designed such that the second 
end of flexible filament 2740 extends out the other side of 
shaped channel portion 2721 such that connector 2760 is 
positioned to receive a tissue insert in a manner as described 
above. It should be understood that the use of the flexible 
filament allows one to mount the filament into a guide and 
once the introducer is assembled it can grab the rigid tip 2744 
and pull it through the channel 2722. Once the filament has 
been curved that shape will hold even once it is pulled through 
the channel 2722. 

0159 FIGS. 28A, 28B and 28C depict another embodi 
ment of introducer 2810 which is designed and dimensioned 
for use with a flexible filament 2840. Shaped channel 2021a 
of an introducer needle has a partial open channel 2822 
defined therein, as well as a tapered cleat section 2825 for 
cinching a portion of flexible filament 2840 therein. In use, a 
portion of flexible filament 2840 may be placed into open 
channel 2822 and cinched into tapered cleat section 2825 
such that flexible filament 2840 is maintained in place. As 
with the previously discussed embodiment employing a flex 
ible filament, connector 2860 on a second end of flexible 
filament 2840 extends out from introducer needle 2809. 

0160 FIG. 28B depicts a cross-sectional view of an 
embodiment of open channel of 2821b wherein channel 
2822b is fully opened such that flexible filament 2840b is 
compressed within channel 2822b such that flexible filament 
2840b is retained in place. In an alternate embodiment, as 
illustrated in FIG. 28C, a cross-section of open channel 2821 
is shown wherein a top portion of open channel 2822c is 
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partially closed in Such a manner that it is narrower than 
flexible filament 2840c, thus facilitating retention of flexible 
filament 2840 within channel 2822c. 
(0161. With reference to FIGS. 29A, 29B and 29C, another 
embodiment is shown in which a flexible filament 2940 is 
used. Flexible filament 2940 has a connector block 2941 
attached to an extension piece 2942. Connector block 2941 
may be placed into a recess 2926 of an introducer needle 2920 
and then pulled back into a channel 2927 such that flexible 
filament 294.0 may be selectively attached and detached from 
introducer needle 2920. 

(0162. With reference to FIGS. 30A, 30B and 30C, there is 
shown another embodiment wherein a flexible filament 3040 
may be placed within a channel 3022 of an introducer needle 
3020. Introducer needle 3020 has an opposing aperture 
located opposite aperture 3026. Once inserted, connection 
block 3041 can be removed from channel 3022 by pushing 
into opposing aperture 3026 in direction E, thus pushing 
connection block 3041 out an aperture 3026. 
(0163. In a related embodiment illustrated in FIG. 30D, 
introducer needle 3020d has a channel 3022d for receiving a 
flexible filament 3040d. A Surface 3026d of introducer needle 
3020d is designed to abut with surface 3064d of rigid needle 
3062d when flexible member 3040d is positioned within 
channel 3022d of introducer needle of 3020d. 

(0164. Various embodiments of tube extension 3167 and 
connector 3160 are illustrated in FIGS. 31A, 31B, 31C, 31D 
and 31 E. FIGS. 31A and 31B show tube extension 3167a and 
connector 1060a attached thereto. FIGS. 31C and 31D illus 
trate a modified connector 3160b wherein the distance D1 
between a pair of fingers 3154b and 3155b is relatively less 
than that from the embodiment of FIGS. 31A and 31B. In 
addition, the length D2 of connector 3160b is relatively 
shorter than that of the embodiment illustrated in FIGS. 31A 
and 31B. The shorter length may benefit the performance of a 
surgical procedure as more flexibility and maneuverability of 
the implanter device may result. In FIG. 31E, a connector 
3160e has a tapered front portion 3161e to facilitate passage 
through the body. In addition, in this embodiment, the front 
surface 3121b of introducer needle 3120 is flared and wider 
than connector 3160e such that dilation may occur when the 
introducer is passed through the body. 
0.165 Various alternative embodiments of connectors are 
shown in FIGS. 32A, 32B, 32C, 32D and 32E. In FIG. 32A, 
a connector 3260a is shown connecting to a tube extension 
3267a by a connecting pin 3280a, as described above with 
respect to other embodiments. With reference to FIG.32B, a 
connector 3260b is shown having relatively thick wallportion 
3290 and relatively thin wall portions 3281. Thick portion 
3290 facilitates a strong connection to tube extension 3267 
via connecting pin 3280b while thin portions 3281 facilitate 
maximum flexibility of arms 3254b and 3255b for closing. 
FIG. 32C illustrates that connector 3060b, having relatively 
minimal length of arms 3254b and 3255b, facilitates easy 
passage through a tight passage in the body during a Surgical 
procedure. In FIG. 32D, arms 3254d and 3255d are shown 
with tear-in portions 3290d and 3291d to provide extra grip 
ping force to facilitate connection with a synthetic or tissue 
implant strip. In FIG. 32E a connector pin 3280e is shown 
having a round pinhead 3284e. A connector pin 3282e is 
shown having a ground-down and squared-off connector 
head 3284e, thus facilitating improved distribution of the 
force load on the plastic connector 1060 and thus facilitating 
an improved connection. 
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0166 To increase the frictional force at the surface of a 
tube extension and to facilitate gripping of the tube extension, 
various embodiments may be employed as are illustrated in 
FIGS. 33A, 33B and 33C. In FIG.33A, tube extension 3367a 
has scalloped cuts on its side thus facilitating gripping and 
connecting by a doctor. Tube extension 3367b has a textured 
surface which could be made, for example, by acid or solvent 
etching. Tube extension 3367c has annular cuts similar in 
appearance to those found on a flexible or bendable straw. All 
three of these embodiments facilitate gripping by a doctor of 
the tube extension Such that an easier connection may be 
made. 

0167. Two additional embodiments of introducer needles 
are illustrated in FIGS. 34A and 34.B. A hook-style introducer 
needle 3420a is shown in FIG. 34A, having a straight line 
tip-to-bend distance of L28, while helical style introducer 
needle 3420b in FIG. 34B has a straight line distance from 
tip-to-bend of L29. These distances may be varied depending 
on application. For example, typical lengths for these dis 
tances L28 and L29 may vary between 2 and 5 inches, 
although other lengths may also be used, as a matter of appli 
cation specific design choice made by one skilled in the art, as 
instructed by the teachings herein. 
(0168 With reference to FIG.35 there is shown a connector 
3550 mounted on extended flatportion 3528 of implant 3520. 
Similar to above embodiments, arm 3554 can be closed over 
extended flat portion 3528 such that connector 3550 is 
secured to implant 3520 as projections 3556 and 3556a 
extends through aperture 3529. 
(0169. With reference to FIG. 36, there is shown connector 
3660 in accordance with embodiments of the present inven 
tion. As seen in FIG.36, connector 3660 comprises arms 3664 
and 3665, arm 3664 including projections 3666 and 3666a. 
Projection 3666a having a head portion that extends through 
and locks onto aperture 3668 and projection arm 3666 having 
no head allowing the aperture to just slip into aperture 3669 
when hinged arm 3664 and hinged arm 3665 are pressed 
together. 
(0170 A connector 3760 is shown in FIGS. 37, 38 and 39. 
Connector 3760 is connected to connector tube 3750 has arms 
3764 and 3765 with one projection 3766 with an engaging 
head 3767 and a second projection 3768 without an engage 
ment head disposed on arm 3764. Aperture 3769 is located on 
arm 3765. A benefit of only having one projection with an 
engagement head thereon is that the use of two projections 
both with engagement heads tends to cause or amplify align 
ment problems when Snap closing the connector. Because one 
projection with an engagement head can be sufficient to 
secure the connector in the closed position, second projection 
3768 serves to stabilize the tissue implant when in place but 
without contributing to misalignment problems of the con 
nector when closing. In addition, less mechanical force is 
required to Snap the connector closed as compared to a con 
nector having two projections with engagement heads, 
although Sufficient force is provided by the single projection 
with an engagement head such that the connector is suffi 
ciently secured in the closed position. 
(0171 With respect to FIG.40, there is shown an introducer 
device 4010 having introducer handle 4012 and introducer 
needle 4020 and tissue implant 4006 position to be connected 
as both sides to connector 4060. 

0172 A top view of introducer handle 4012 is shown in 
FIG. 41. As can be seen in FIG. 41, introducer handle 4012 
has an opening 4115 at its distal end to attach to the introducer 
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needle and a protrusion 4120 at its proximal end where the 
operator of the handle can grasp the handle. 
0173 Different geometrically shaped introducer needles 
can also be used to address different special issues when 
performing a tissue implant insertion. With respect to FIG. 
42, there is shown an embodiment of an introducer device 
4210 having an introducer needle 4220 having a generally 
halo shape. A proximal needle shaft that extends Straight from 
a handle 4211. At a transition bend 4223, needle 4220 bends 
approximately 90 degrees, where it transitions to distal 
curved section 4225. Curved section 4225 is subsisting in a 
single plane, perpendicular to shaft 4221. Shaft 4221 is out 
side curved section 4225. At insertion the physician can easily 
tell where a needle tip 4230 will emerge, as curved section 
4225 is in one plane. The physician need only rotate the 
handle 4211 to drive curved section 4225 through the patient 
with a twist of the wrist. 

0.174 FIG. 42A shows a halo needle assembly 4220a 
without an introducer handle. Needle 4220a curves in the 
opposite direction of needle 4220, for use on the other side of 
the patient. FIG. 42B shows introducer needle 4220 with a 
connector 4260 and a tissue implant 4206. FIG. 42C shows 
various views of introducer needle 4220a which is a halo 
shaped needle forming the curvature of which is shaped to the 
right. Conversely FIG. 42D shows a halo shaped needle 
4220b with a curvature to the left. It should be appreciated 
that these different directional shapings allow more maneu 
verability depending on the procedure being performed or the 
hand being used for the procedure. FIG. 43 shows an embodi 
ment of an introducer device 4310 having an introducer 
handle 4312 and an introducer needle 4320 having generally 
shaped in a 2 dimensional hook shape. FIG. 44 shows an 
embodiment of a tissue implant 4406 having apertures for 
connection 4407a, 4407b, 4407c and 4407d. FIG.45 shows a 
tissue implant 4506 aligned to be connected to at connectors 
4560a and 4560b at both the tissue implant ends. FIG. 46 is 
directed to a horseshoe-shaped halo introducer needle 4620. 
These different geometrical shapes have different benefits 
depending on the procedure being performed, on whom the 
procedure is being performed and on who is performing the 
procedure. For example, the use of a hook requires the one 
introducing the needle to move their hand from one side to the 
other in order to introduce the needle properly. Conversely the 
helical and horseshoe shapes requires more of a wrist motion 
by the introducer in order to properly place the needle. Addi 
tionally, while when using a helical shaped needle it can be 
difficult to determine where the needle is going to exit, in a 
horseshoe shaped needle the needle is always perpendicular 
to the handle and it is therefore easier to position and predict 
the exit location and path of travel. 
0.175. Different shaped needle tips can also be used to 
connect with the connector. With respect to FIGS. 47 and 47A 
there is shown an introducer needle that 4720 that has a needle 
tip 4721 that has one thread 4725 towards the center of the 
needle tip. A connector tube is twisted onto this style of tips 
rather than being merely pushed on. FIGS. 48 and 48A show 
an introducer needle 4820 that has a needle tip 4821 that has 
a plurality of threads 4825 that ease insertion when the con 
nector is twisted thereon. With respect to FIGS. 49 and 49A, 
an introducer needle 4920 is shown with a needle tip 4921 that 
has steep threads 4925, providing a slightly different joint 
with the connector. FIGS. 50 and 50A show an introducer 
needle 5020 with a needle tip 5021 that has larger and steeper 
threads 5025. FIGS. 51 and 51A show an introducer needle 
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5120 that has that has a needle tip 5121 which contains 
threads 5125 that protrude from the surface. With respect to 
FIGS. 52 and 52A, an introducer needle 5220 is shown that 
has a needle tip 5221 that has a thread 5225 that protrudes 
from the Surface. FIGS. 53 and 53A illustrate introducer 
needle 5320 that has a needle tip 5321 that contains a pair of 
threads 5325 that are close together. FIGS. 54 and 54A show 
an introducer needle 5420 with a needle tip 5425 that has a 
thread 5421 that does not reach all the way to the top of needle 
tip 5421. In different embodiments, a connector tube used in 
connection the different threads of the needles discussed 
above can have a mating structure that compliments the 
threads on the needle to make for an easier attachment. 
0176 Thus, while there have been shown and described 
and pointed out novel features of the present invention as 
applied to preferred embodiments thereof, it will be under 
stood that various omissions and Substitutions and changes in 
the form and details of the disclosed invention may be made 
by those skilled in the art without departing from the spirit of 
the invention. It is the intention, therefore, to be limited only 
as indicated by the scope of the claims appended hereto. 
0177. It is also to be understood that the following claims 
are intended to coverall of the generic and specific features of 
the invention herein described and all statements of the scope 
of the invention which, as a matter of language, might be said 
to fall therebetween. 

1. An introducer device, comprising: 
an implant member having a central urethral Supporting 

portion, a first arm integral with a first side of the central 
portion, and a second arm integral with a second side of 
a central portion opposite the first side; 

an introducer needle, comprising: 
a needle body having a hook shape, a helical shape, a 

semi-circular shape, or a halo shape; and 
a coupling device at a proximal end of said needle body, 

including an adjustment member proximate to first 
and second jaws biased in an open position, wherein 
movement of the adjustment member to a first posi 
tion closes the jaws to capture a free end of the first or 
second arm of the implant member, and 

a handle adapted to receive a distal end of said introducer 
needle to permit selective detachable coupling of the 
introducer needle to the handle. 

2. (canceled) 
3. The introducer device of claim 1, wherein at least one of 

the implant member's central portion, first arm, and second 
arm has a plurality of openings formed therein. 

4. The introducer device of claim 1, wherein the first arm 
and the second arm of the implant member each have a 
plurality of slits running therethrough. 

5. The introducer device of claim 4, wherein the slits are 
arranged along a lengthwise axis of the implant member. 

6. The introducer device of claim 4, wherein the slits are 
arranged in a two-dimensional pattern. 

7. The introducer device of claim 4, wherein the slits are 
arranged in regular pattern 
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8. The introducer device of claim 1, wherein the needle 
body is in a hook shape. 

9. The introducer device of claim 1, wherein the needle 
body is in a helical shape. 

10. The introducer device of claim 1, wherein the needle 
body is in a semi-circular shape. 

11. The introducer device of claim 1, wherein the needle 
body is in a halo shape. 

12. (canceled) 
13. The introducer device of claim 1, wherein the adjust 

ment member comprises a sliding collar biased in the first 
position by a spring member, the first and second jaws releas 
ing the free end of the first or second arm of the implant 
member upon movement of the collar against the biasing 
force of the spring member away from the first and second 
JaWS. 

14. The introducer device of claim 1, wherein the first and 
second jaws include a plurality of penetrating teeth. 

15. The introducer device of claim 1, wherein the coupling 
device further comprises ajaw piece connected to the first and 
second jaws, the jaw piece including a threaded profile on an 
outer surface thereof, and wherein the adjustment member 
comprises a collar with a threaded inner Surface, the collar 
translating to the first position upon rotation of the collar. 

16. The introducer device of claim 15, wherein the jaw 
piece includes an extended portion inserted into a recess in the 
needle body. 

17. An introducer device, comprising: 
an implant member including a plurality of slits along a 

first and second side extending away from a central 
urethral Supporting portion; 

an introducer needle including a first end, a second end, and 
a needle body between the first end and second end, a 
coupling device at the first end including a jaw member 
biased in an open position and an adjustment member 
independent from the jaw member, wherein movement 
of the adjustment member into contact with the jaw 
member forces the jaw member to a closed position to 
capture a free end of the implant member inserted in the 
jaw member, and 

a handle receiving the second end of the introducer needle 
to permit selective detachable coupling of the introducer 
needle to the handle. 

18. The introducer device of claim 17, wherein the needle 
body has a hook shape, a helical shape, a semi-circular shape, 
or a halo shape. 

19. The introducer device of claim 17, wherein the jaw 
member includes a plurality of penetrating teeth. 

20. The introducer device of claim 17, wherein the adjust 
ment member comprises a sliding collar biased into contact 
with the jaw member by a spring member, the jaw member 
opening to the open position upon movement of the collar 
against the biasing force of the spring member out of contact 
with the jaw member. 


