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(57) ABSTRACT 

A closure element includes a coiled body and a plurality of 
tissue engaging portions. The tissue engaging portions dis 
posed about at least a portion of the coiled body. The coiled 
body is formed of a resilient material according to one 
example. According to another example, a closure element 
includes a spiral body and a plurality of tissue engaging 
portions disposed about the spiral body. The spiral body is 
formed from a resilient material. 

  



Patent Application Publication Jun. 18, 2009 Sheet 1 of 18 US 2009/O1571 01 A1 

  



Patent Application Publication Jun. 18, 2009 Sheet 2 of 18 US 2009/O1571 01 A1 

Introduce Sheath 

Prepare Clip ACCess 
ApparatuS 

LOCate Clip Applier Apparatus 
Relative TO Wessel 

Deliver ClOSure 
Element 

Withdraw 
ApparatuS 

Fig. 2 

  



Patent Application Publication Jun. 18, 2009 Sheet 3 of 18 US 2009/O1571 01 A1 

s 

S 

  



US 2009/O1571 01 A1 Jun. 18, 2009 Sheet 4 of 18 Patent Application Publication 

  



US 2009/O1571 01 A1 Jun. 18, 2009 Sheet 5 of 18 Patent Application Publication 

Ož9 0Ò9 009099 

  



US 2009/O1571 01 A1 Jun. 18, 2009 Sheet 6 of 18 Patent Application Publication 

Off '61-I 
0029 

))ZZZ$ZZZZZZKZI CZZZZZZZZZZZ ÑÑ???NNNNNNNNXNN(\ ZZZZZZZZZZZZZZZZZ\ X®S??? No.º@IŽŽŽ???IZZZZZ NOSZSZ?KNINCSNOKYNNNY 

029 

}09 009 069 

    

  



US 2009/O1571 01 A1 Jun. 18, 2009 Sheet 7 of 18 Patent Application Publication 

Q010 000 0?Ž ))ZZZZZZZZZZZZZ! /? ÇZZZZZZZZÁK, SÕSSOÑÑÑÑOSSOS XCSS(\ 
0,9 %), q0, 40? | 9 | 90£1 002 | 019 | 0ff colº 

  

  



US 2009/O1571 01 A1 

SZT, NONNINNNN,? ©® 

2 

?ZZZZZZZZZZZZ 5Ç>§TTNINNNNY? 
CZZZZZZZZZZZ 

E Patent Application Publication 

  

  

  

  

  

  

  

  

  



US 2009/O1571 01 A1 

##9 
q0\,KNINNNNNNNNNNNNNN 2ÓNo. NNNNNNNNNNNNNNNNNNNNNNNNNNNNNN ?, Ø%Ø ?SN?SSSSSSSSSSSSSS //ZØØ 

øžº 019 

0#9D0%9 9100? ÇOÇ 00p 

Jun. 18, 2009 Sheet 9 of 18 

©z9 à 09 089099 

Patent Application Publication 

  

  

  



US 2009/O1571 01 A1 

// „// //0Z9// 2»ÁSSS NNNNNNNNNNNNNNNNNNNNKN P=========)-z-z-z-z-z-z-z-z-z-z, -----------------=] 

Jun. 18, 2009 Sheet 10 of 18 

miºf\ 
099 

009 

Patent Application Publication 

  



US 2009/O1571 01 A1 Jun. 18, 2009 Sheet 11 of 18 Patent Application Publication 

// 

D 

2%$? Ø NNNNNNNNNNNNNNNNNNNNNNSSY ©NNNNNNNNKNNNNNNNNNN 
  



US 2009/O1571 01 A1 Jun. 18, 2009 Sheet 12 of 18 Patent Application Publication 

009001_/ 0979_/ 

NXNKNNNN ?) ?> 
Ø 

  



US 2009/O1571 01 A1 Jun. 18, 2009 Sheet 13 of 18 Patent Application Publication 

ry '61) DOŽº 

// Z ŽŽ??7 #9 E>NNNNNNNNNNNNNNNNNNNNNNNNN EISSSSSSSSSSSSSSSSSSSSSSSSSSY FÈ 0ZZ%@ //Š> // 

039 

0909_/099   



US 2009/O1571 01 A1 Jun. 18, 2009 Sheet 14 of 18 Patent Application Publication 

IZ Ø !=>NNNNNNNNNNNNNNNNNNNNNNNNNNN E>NNYNNNNNNNNN < 

  



US 2009/O1571 01 A1 Jun. 18, 2009 Sheet 15 of 18 Patent Application Publication 

2No. NNNNNNNNNNNNNNNNNNN ?&&&&& ?SSSSSSSSSSSSSSSSSSS *1222ZZZZZZZZØ, 

  

  

  

  



Patent Application Publication Jun. 18, 2009 Sheet 16 of 18 US 2009/O1571 01 A1 

s N 

  



Patent Application Publication Jun. 18, 2009 Sheet 17 of 18 US 2009/O1571 01 A1 

SO5 300 
340 310 320 0 - 
%2 50 
777/27/27//YYZ/2ZZ/ 3 

K% 2 BSS2 

Fig. 6C N 325 

300 J0b 

NXSYNYYYYYYATT YYYYYYYYYYYGL 7)2 
18 

ZZZZZZZZZ77777 K?/K 
32 16 

Fig. 6D 

  

  

    

    

      

    

  

  

  

  

  

  



Patent Application Publication Jun. 18, 2009 Sheet 18 of 18 US 2009/O1571 01 A1 

3. 35 Fig. 6E 

/- 340 
340d 54.2b 5405 

Fig. 6F Ezz 
348--- 

  



US 2009/O1571 01 A1 

TISSUE CLOSURE SYSTEMAND METHODS 
OF USE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application incorporates each of the following 
references in their entirety: U.S. Pat. No. 6,780,197, entitled 
Apparatus and Methods for Delivering a Vascular Closure 
Device to a Body Lumen’, and filed Dec. 7, 2000; U.S. Pat. 
No. 6,942,674 entitled “Apparatus and Methods for Deliver 
ing a Closure Device', and filed Feb. 21, 2002; and U.S. 
patent application Ser. No. 1 1/427,297, entitled “Clip Applier 
and Methods of Use', and filed Jun. 28, 2006. 

FIELD OF THE INVENTION 

0002 The present invention relates generally to apparatus 
and methods for closing and/or sealing openings through 
tissue, and more particularly to a closure element for closing 
a puncture in a blood vessel or other body lumen formed 
during a diagnostic or therapeutic procedure. 

BACKGROUND OF THE INVENTION 

0003 Catheterization and interventional procedures, such 
as angioplasty or stenting, generally are performed by insert 
ing a hollow needle through a patient's skin and tissue into the 
vascular system. A guidewire may be advanced through the 
needle and into the patient’s blood vessel accessed by the 
needle. The needle is then removed, enabling an introducer 
sheath to be advanced over the guidewire into the vessel, e.g., 
in conjunction with or Subsequent to a dilator. 
0004. A catheter or other device may then be advanced 
through a lumen of the introducer sheath and over the 
guidewire into a position for performing a medical procedure. 
Thus, the introducer sheath may facilitate introducing various 
devices into the vessel, while minimizing trauma to the vessel 
wall and/or minimizing blood loss during a procedure. 
0005. Upon completing the procedure, the devices and 
introducer sheath are removed, leaving a puncture site in the 
vessel wall. Traditionally, external pressure had often been 
applied to the puncture site until clotting and wound sealing 
would occur; however, the patient must remain bedridden for 
a Substantial period of time after clotting to ensure closure of 
the wound. This procedure, however, may be time consuming 
and expensive, requiring as much as an hour of a physician's 
or nurse's time. It is also uncomfortable for the patient and 
requires that the patient remain immobilized in the operating 
room, catheter lab, or holding area. In addition, a risk of 
hematoma exists from bleeding before hemostasis occurs. 
0006 Various apparatus have been suggested for percuta 
neously sealing a vascular puncture by occluding the punc 
ture site. For example, U.S. Pat. Nos. 5,192,302 and 5,222, 
974, issued to Kensey et al., describe the use of a 
biodegradable plug that may be delivered through an intro 
ducer sheath into a puncture site. Another technique has been 
Suggested that involves percutaneously suturing the puncture 
site, such as that disclosed in U.S. Pat. No. 5,304,184, issued 
to Hathaway et al. 
0007 To facilitate positioning devices that are percutane 
ously inserted into a blood vessel, "bleed back” indicators 
have been suggested. For example, U.S. Pat. No. 5,676,689, 
issued to Kenseyet al., discloses a bleedback lumen intended 
to facilitate positioning of a biodegradable plug within a 
puncture site. This device, however, requires that an anchor of 
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the plug be positioned within the vessel, and therefore, may 
increase the risk of over-advancement of the plug itself into 
the vessel. 
0008. Alternatively, U.S. Pat. No. 5,674.231, issued to 
Green et al., discloses a deployable loop that may be 
advanced through a sheath into a vessel. The loop is intended 
to resiliently expand in order to engage the inner wall of the 
vessel, thereby facilitating holding the sheath in a desired 
location with respect to the vessel. Accordingly, additional 
apparatus and methods for delivering a device for closing a 
vascular puncture site or other opening through tissue would 
be useful. 

BRIEF SUMMARY 

0009. The present disclosure is directed to a closure ele 
ment that is delivered through tissue and into an opening 
formed in, or adjacent to, a wall of a blood vessel or other 
body lumen of any size. The closure element is configured to 
be deployed using a clip applier. The apparatus can be con 
figured to receive and retain the closure element so that the 
closure element can be disposed substantially within the 
apparatus. 
0010. Other aspects and features of the present invention 
will become apparent from consideration of the following 
description in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10011. In order to describe the manner in which the above 
recited and other advantages and features of the invention can 
be obtained, a more particular description of the invention 
will be rendered by reference to specific embodiments thereof 
which are illustrated in the appended drawings. Understand 
ing that these drawings depict only typical embodiments of 
the invention and are not therefore to be considered to be 
limiting of its scope, the invention will be described and 
explained with additional specificity and detail through the 
use of the accompanying drawings. 
0012 FIG. 1A is a perspective view of an embodiment of 
a closure element according to one example. 
0013 FIG. 1B is a top view of an embodiment of a closure 
element in an unexpanded State according to one example. 
(0014 FIG. 1C is a top view of the embodiment of the 
closure element of FIG. 1B in a partially expanded state 
according to one example. 
0015 FIG. 1D is a side view of the embodiment of the 
closure element of FIG. 1B in an unexpanded state according 
to one example. 
0016 FIG. 2 is a flowchart illustrating an embodiment of a 
method of closing a puncture in a vessel wall according to one 
example. 
0017 FIG. 3 illustrates an embodiment of a closure ele 
ment delivery apparatus according to one example. 
0018 FIGS. 4A-4L illustrate various steps in the deploy 
ment of an embodiment of a closure element to close a punc 
ture according to one example. 
(0019 FIG. 5 illustrates an exploded view of an embodi 
ment of a closure element delivery apparatus according to one 
example. 
0020 FIG. 6A-6F illustrate a tube set used to deliver an 
embodiment of a closure element in one example. 
0021. It should be noted that the figures are not drawn to 
scale and that elements of similar structures or functions are 
generally represented by like-reference numerals for illustra 
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tive purposes throughout the figures. It also should be noted 
that the figures are only intended to facilitate the description 
of embodiments of the present invention. 

DETAILED DESCRIPTION 

0022. Embodiments described herein extend to methods, 
systems, and apparatus for closing and/or sealing openings in 
a blood vessel or other body lumen formed during a diagnos 
tic, therapeutic, and/or other procedure. The closure elements 
of the present invention may be configured to be delivered 
through tissue and into an opening formed in and/or adjacent 
to a wall of a blood vessel or other body lumen. The closure 
elements provided herein may reliably engage. 
0023 FIGS. 1A-1D illustrate an embodiment of a closure 
element 10. The closure element (also referred to herein as a 
"clip') 10 can have a generally annular-shaped body 12 defin 
ing a channel 14. The channel 14 may include an axis 30. In 
the present embodiment, the axis 30 may be a central axis. In 
other embodiments, the axis 30 may be a non-central axis. 
The closure element 10 may include one or more barbs and/or 
tines 16 for receiving and engaging tissue (a blood vessel wall 
for example). The tines 16 in the present embodiment may be 
disposed about the periphery of the body 12. Although the 
closure element 10 may have a natural shape and size, the 
closure element 10 can be deformed into other shapes and 
sizes, as desired, and may be configured to return to the 
natural shape and size when released. For example, the clo 
Sure element 10 can have a natural, planar configuration with 
a relaxed cross-section as shown in FIGS. 1A and 1B. 
0024. The closure element 10 can be formed from any 
Suitable material, including any biodegradable and/or biore 
absorbable material, any shape memory alloy, Such as alloys 
of nickel-titanium, or any combination thereof. Such configu 
rations may allow the closure element 10 to draw an opening 
in tissue Substantially closed and/or to enhance hemostasis 
within the opening. Additionally, it is contemplated that the 
closure element may be coated with a beneficial agent and/or 
be constructed as a composite, wherein one component of the 
composite may include a beneficial agent. As desired, the 
closure element 10 may further include radiopaque markers 
(not shown) or may be wholly or partially formed from a 
radiopaque material to facilitate observation of the closure 
element 10 using fluoroscopy or other imaging processes. 
0025. In one example, the closure element 10 may be 
formed by etching and/or cutting the tines or other attachment 
features into the body 12. The body may be a thin sheet of 
material. The sheet may then be moved (i.e. rolled or other 
wise set) to a relaxed position and heat treated. 
0026. The closure element 10 may include a first end 18 
and a second end 20 separated by the body 12. The length of 
the closure element 10 may generally define a spiral that, 
when in a relaxed State, may coil to form between a portion of 
a single coil (i.e. a partial coil) to multiple coils. In particular, 
as seen from above in FIG. 1B the closure element 10 may 
form a curve on a plane that winds around a centerpoint Pand 
increases in distance from point P. In one example, the spiral 
may begin at the first end 18that may be a radial distance Ris 
from the centerpoint P and may extend toward the second end 
20 that may be a radial distance Rs from the center point P. 
The first end 18 and second end 20 may be separated by an 
angular separation ASs that may be less than, equal to, or 
greater than 360 degrees. In the present embodiment, the 
angular separation ASs between the first end 18 and the 
second end 20 in the relaxed state may be about 180 degrees. 
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0027. In a partially expanded state, such as that shown in 
FIG. 1C, the angular separation ASs may approach 0 
degrees. In other embodiments, the angular separation ASs 
in the partially expanded State may approach another angular 
measurement. In the present embodiment, the angular sepa 
ration AEs may decrease from about 180 degrees in the 
relaxed state towards the angular separation AEs of about 0 
degrees in the expanded State. 
0028. In the present embodiment, a radial distance Ris 
from the centerpoint P to the first end 18 may increase relative 
to the radial distance Rs from the center point P to the first 
end 18 a relaxed state (FIG. 1B). A radial distance Rs from 
the center point P to the second end 20 may increase relative 
to the radial distance Rs from the center point P to the 
second end 20 a relaxed state (FIG. 1B). As the radial dis 
tances Rs. Rs.2, Resi, Res increase, the angular separation 
of the closure element 10 may decrease. In other words, in a 
deflected state the coiling formed by the closure element 10 
may be loosened. 
(0029. The closure element 10 may be formed of a resilient 
material. As a result, while in a deflected State (i.e. an 
expanded State), a biasing force may act on the closure ele 
ment 10 to return the closure element 10 toward an unde 
flected State (i.e. a relaxed State). This biasing force may act to 
tighten the coiling of the closure element 10, while drawing 
the closure element 10 simultaneously radially inward. 
0030 The tightening of the closure element 10 may be 
used to close a puncture in tissue, as will now be discussed. 
One general method of deploying closure element 10 will first 
be introduced followed by a discussion of the use of an 
apparatus configured to deploy the closure element 10. 
0031 FIG. 2 illustrates an embodiment of a method of 
closing an opening in tissue (i.e. a vessel wall or other tissue). 
A sheath may be introduced, as represented by block 50. The 
sheath may be oriented to facilitate the introduction of 
devices through the sheath and through tissue (i.e. into a 
blood vessel) with minimal risk of damage to the tissue. These 
devices may be used to performatherapeutic and/or diagnos 
tic procedure. Such as angioplasty, atherectomy, stent implan 
tation, and the like, within the patent's vasculature. 
0032. A clip applier apparatus, such as the clip applier 
apparatus shown in FIG. 3, may be prepared to deploy a 
closure element 10 (FIGS. 1A-1D), as represented by block 
60. The clip applier apparatus may be located relative to the 
tissue (i.e. relative to the vessel), as represented by block 70. 
In one example, the clip applier apparatus may be guided 
through the tissue by the sheath. 
0033. The closure element may be delivered, as repre 
sented by block 80. Delivering the closure element may 
include closing the opening in the tissue (i.e. the vessel wall). 
The clip applier apparatus may be withdrawn, as represented 
by block 90. This brief description of the deployment process 
provides an introduction to the processes described below for 
context. More or fewer steps may be performed in closing an 
opening through tissue. 
0034 FIG. 3 illustrates an embodiment of a clip applier 
apparatus 100 that may be used to apply the closure element 
10 (FIGS. 1A-1D). The clip applier apparatus 100 may 
include a number of assemblies or groups, which may include 
a locator assembly 200, a carrier assembly 300, and/or a 
triggering system 400. These assemblies may cooperate to 
position the closure element 10 through a process similar to 
that described above with reference to FIG.2. The clip applier 
apparatus 100 can be provided as one or more integrated 
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components and/or discrete components. For purposes of 
illustration, the locator assembly 200 and the carrier assembly 
300 are shown in FIG.3 as substantially separate assemblies. 
As desired, however, the locator assembly 200 and the carrier 
assembly 300 each can be provided, in whole or in part, as one 
or more integrated assemblies. 
0035. The clip applier apparatus 100 can deliver a closure 
element 10 (FIG. 1A-1D) to an opening in tissue. In particu 
lar, the closure element 10 may be delivered into an opening 
formed in and/or adjacent to a wall of the blood vessel or other 
body lumen. When properly positioned, the clip applier appa 
ratus 100 can be activated to deploy the closure element 10. 
0036 Turning now to FIG. 4A, the clip applier apparatus 
100 (FIG. 3) discussed above will now be discussed in the 
context of a patient and with respect to a blood vessel 600. The 
blood vessel 600 has a vessel wall 620 with an outer portion 
620a and an inner portion 620b. The clip applier apparatus 
100 may then be used to apply the closure element 10. 
0037. In particular, a sheath 640 may be inserted or other 
wise positioned through skin 650 and tissue 630 and within 
the blood vessel 600 or other body lumen via an opening 610. 
The sheath 640 can include a substantially flexible or semi 
rigid tubular member. Also, the sheath 640 can have a proxi 
mal end region 640a and a distal end region 640b. The sheath 
640 may further have a predetermined length and a predeter 
mined cross-section, both of which can be of any suitable 
dimension. The sheath 640 also can form a lumen 644 that 
extends along a longitudinal axis of the sheath 640 and Sub 
stantially between the proximal and distal end regions 640a, 
640b. The lumen 644 can have any suitable internal cross 
section 644b and is suitable for receiving one or more devices 
(not shown). Such as a catheter, a guidewire, or the like. 
0038. The sheath 640 may be advanced over a guidewire 
or other rail (not shown) which may have been positioned 
through the opening 610 and into the blood vessel 600 using 
conventional procedures. The blood vessel 600 can be a 
peripheral blood vessel. Such as a femoral or carotid artery, 
although other body lumens may be accessed using the sheath 
640. The opening 610, and consequently the sheath 640, may 
be oriented with respect to the blood vessel 600 such as to 
facilitate the introduction of devices through the lumen 644 of 
the sheath 640 and into the blood vessel 600 with minimal risk 
of damage to the blood vessel 600. One or more devices (not 
shown). Such as a catheter, or the like, may be inserted 
through the sheath 640 and advanced to a preselected location 
within the patient's body. For example, the devices may be 
used to perform a therapeutic and/or diagnostic procedure, 
Such as angioplasty, atherectomy, stent implantation, and the 
like, within the patient's vasculature. 
0039. After the procedure is completed, the devices may 
be removed from the sheath 640. The clip applier apparatus 
100 may be prepared to be received by the lumen 644 of the 
sheath 640 as shown in FIG. 4B. The locator assembly, 200 
may include a tubular body 210 having a distal end region 
210b. Being in the unexpanded state, the distal end region 
210b of the tubular body 210 of the locator assembly 200 can 
be slidably received by the lumen 644 and atraumatically 
advanced distally into the blood vessel 600 as illustrated in 
FIGS. 4B-4C. Advancing the distal end region 210b into the 
lumen 644 begins the location of the locator assembly 200 
relative to the blood vessel 600. 
0040. Once the distal end region 210b of the tubular body 
210 extends into the blood vessel 600, the distal end region 
210b may transition from the unexpanded state to the 
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expanded State as shown in FIG. 4D when the triggering 
system 400 (FIG. 3) of the locator assembly 200 is activated. 
0041 Turning to FIG.4E, the apparatus 100 and the sheath 
640 may be retracted proximally until the distal end region 
210b is substantially adjacent to an inner surface 620b of the 
blood vessel wall 620. The distal end region 210b thereby 
may draw the blood vessel wall 620 taut and may maintain the 
proper position of the apparatus 100 as the blood vessel 600 
pulsates. Since the expanded cross-section of the distal end 
region 210b can be greater than or Substantially equal to the 
cross-section of the opening 610 and/or the cross-section of 
the lumen 644, the distal end region 210b may remain in the 
blood vessel 600 and may engage the inner surface 620b of 
the blood vessel wall 620. The distal end region 210b may 
frictionally engage the inner surface 620b of the blood vessel 
wall 620, thereby securing the apparatus 100 to the blood 
vessel 600. The sheath 640 can be retracted proximally such 
that the distal end region 640b of the sheath 640 may be 
substantially withdrawn from the blood vessel 600, as shown 
in FIG. 4E, permitting apparatus 100 to access the blood 
vessel wall 620. 

0042. Once the distal end region 210b of the locator 
assembly 200 contacts the inner surface 620b of the blood 
vessel wall 620, a distal portion 300b of the carrier assembly 
300 may be advanced distally and may be received within the 
lumen 644 of the sheath 640 as illustrated in FIG. 4F. The 
sheath 640 may radially expand and/or split in accordance 
with the predetermined pattern as the distal portion advances 
because the internal cross-section 644b of the sheath 640 may 
be less than an outer portion carrier assembly 300. Once the 
carrier assembly 300 is located adjacent the outer surface 
620a of the blood vessel wall 620, the carrier assembly 300 
may be deployed. 
0043. The carrier assembly 300 may include a pusher 
member 320, a cover member 330, and a support member 340 
that may be coupled together. Accordingly, the carrier mem 
ber 310, the pusher member 320, the cover member 330, and 
the Support member 340 may each advance distally and may 
approach a predetermined position as illustrated in FIG. 4G. 
0044 Upon reaching the first predetermined position, the 
distal portion 300b of the carrier assembly 300 can be dis 
posed substantially adjacent to the outer surface 620a of the 
blood vessel wall 620 adjacent to the opening 610 such that 
the blood vessel wall 620 adjacent to the opening 610 may be 
disposed Substantially between the expanded distal region 
210b of the locator assembly 200 and the distal portion of the 
carrier assembly 300. The cover member 330 and the support 
member 340 can each decouple from the carrier member 310 
and the pusher member 320 when the tube set 305 is in the first 
predetermined position. The cover member 330 and the Sup 
port member 340 can be inhibited from further axial move 
ment and remain Substantially stationary as the carrier mem 
ber 310 and the pusher member 320 each remain coupled and 
axially slidable. 
0045. As shown in FIGS. 4H-4L, the cover member 330 
and the support member 340 can remain substantially station 
ary while the carrier member 310 and the pusher member 320 
can continue distally and approach a second predetermined 
position. As the carrier member 310 and the pusher member 
320 distally advance toward the second predetermined posi 
tion, an annular cavity 370 (FIG. 4G) can move distally rela 
tive to the substantially-stationary cover member 330 such 
that the distal end region 330b of the cover member 330 no 
longer encloses the annular cavity 370. 
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0046. As a result, the closure element 10 may not be com 
pletely enclosed by the annular cavity 370 formed by the 
distalend regions 310b,320b, and 330b of the carrier member 
310, the pusher member 320, and the cover member 330. 
Although not completely enclosed by the annular cavity 370, 
the closure element 10 can be advantageously retained on the 
outer periphery of the carrier member 310 by the distal end 
region 330b of the cover member 330 as illustrated in FIG. 
4H. For example, by retaining the closure element 10 between 
the distal end region 330b of the cover member 330 and the 
distal end region 310b of the carrier member 310, the appa 
ratus 100 can be configured to provide better tissue penetra 
tion. The timing between the deployment of the closure ele 
ment 10 by the tube set 305 and the retraction and transition 
to the unexpanded state by the locator assembly 200 likewise 
may be facilitated because the closure element 10 may be 
retained between the distal end region 330b of the cover 
member 330 and the distal end region 310b of the carrier 
member 310. Further, the carrier member 310 and the cover 
member 330 can operate to maintain the closure element 10 in 
the tubular configuration. 
0047. As shown in FIGS. 4H-4L, the closure element 10 
may be deployed. The closure element 10 may engage the 
vessel wall 620 (as shown in FIG. 4J) in the partially 
expanded State. For example, the tissue engaging portions 16 
(FIG. 4K) may frictionally, piercingly, and/or otherwise 
engage the vessel wall 620. The radial distances (not shown) 
of the first and second ends (not shown) of the closure element 
10 may change in size and/or the angular position (not shown) 
of the first and second ends may change (i.e. decrease). The 
change in the size of the radial distances and/or angular posi 
tions of the first and second ends of the closure element 10 
may substantially close the opening 610 in the vessel wall 
620. 

0048 FIG. 5 is an exploded view of the embodiment of a 
clip applier apparatus 100 of FIG. 3. The locator assembly 
200 may be configured to draw the blood vessel wall 620 taut 
and/or maintain the proper position of the clip applier appa 
ratus 100 in relation to the opening 610 as the blood vessel 
600 pulsates (FIGS. 4E-4I). The locator assembly 200 may be 
provided in the manner disclosed in U.S. Pat. Nos. 6,780, 197 
and 6,942,674, the disclosures of which are expressly incor 
porated herein by reference. The locator assembly 200 can 
include a flexible or semi-rigid tubular body 210. As illus 
trated in FIG. 5, the tubular body 210 may include a proximal 
end region 210a and a distal end region 210b and may include 
a predetermined length and/or a predetermined outer cross 
section, both of which can be of any suitable dimension. The 
distal end region 210b of the locator assembly 200 can 
include a substantially rounded, soft, and/or flexible distal 
end or tip 220 to facilitate atraumatic advancement and/or 
retraction of the distal end region 210b into tissue (i.e. the 
blood vessel 600). As desired, a pigtail (not shown) may be 
provided on the distal end 220 to further aid atraumatic 
advancement of the distal end region 210b. 
0049. The distal end region 210b of the locator assembly 
200 further can be selectably controllable between an unex 
panded State and an expanded State. In the unexpanded State, 
the distal end region 210b may have an unexpanded size; 
whereas, the distal end region 210b in the expanded state may 
have an expanded size, which may be greater than the unex 
panded size of the distal end region 210b in the unexpanded 
state. The distal end region 210b can be configured to expand 
and/or contract from the unexpanded size to the expanded 
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size to the unexpanded size. The expansion and contraction of 
the distal end region 210b can be substantially uniform about 
a longitudinal axis of the locator assembly 200. For example, 
one or more expansion elements 230 can be provided on the 
distal end region 210b and can be configured to expand Sub 
stantially transversely with respect to a longitudinal axis of 
the locator assembly 200. In one configuration, being sub 
stantially equally distributed about an outer periphery of the 
distal end region 210b, the expansion elements 230 may 
include radiopaque markers (not shown) or may be wholly or 
partially formed from a radiopaque material to facilitate 
observation of the expansion elements 230 and/or the distal 
end region 210b using fluoroscopy or other imaging systems. 
The distal end region 210b is shown in its expanded state, 
wherein the expansion elements 230 are flexed outward. 
0050 Continuing with reference to FIG.5, a control mem 
ber 250, such as a rod, wire, or other elongate member, can be 
moveably disposed within alumen (not shown) formed by the 
tubular body 210 and may extend substantially between the 
proximal end region 210a and the distal end region 210b. The 
control member 250 can have a proximal end region that may 
be coupled with a control block 260 and a distal end region 
that may be coupled with the distal end region 210b of the 
locator assembly 200 and/or the expansion elements 230. The 
control block 260 can be a tubular shape and may be formed 
of a metal and/or rigid plastic. The control block 260 may be 
adapted to be retained in the housing bottom half 380 to 
maintain the control block 260 in a substantially fixed posi 
tion relative to the housing 380. The locator assembly 200 can 
selectively transition the distal end region 210b, the expan 
sion elements 230, and/or the substantially flexible members 
230 between the unexpanded and expanded states by moving 
the tubular body 210 axially relative to the control member 
2SO. 

0051. The tubular body 210 can have a tubular body block 
270. The tubular body block 270 can beformed of metal, rigid 
plastic, or other Substantially rigid material and may some 
times be formed integrally with or attached securely to the 
tubular body 210. The proximal end of the tubular body block 
270 can have a shape adapted to cooperate with a locator 
assembly block 280 whereby the tubular body block 270 may 
be maintained in a fixed axial relationship with the locator 
assembly block 280. In this manner, the tubular body block 
270 and tubular body 210 can be advanced distally by distal 
advancement of the locator assembly block 280. 
0.052 A locator assembly spring 290 can be located coaxi 
ally with and/or substantially surround a portion of the tubular 
body block 270. The locator assembly spring 290 can be 
located so as to provide a force biasing the locator assembly 
block 280 in the proximal direction relative to the housing 
380. 

0053. The locator assembly block 280 can be formed of 
metal, plastic, and/or other Substantially rigid material. A 
function of the locator assembly block 280 can allow the user 
to apply a force causing distal movement of the tubular body 
210 relative to the control member 250 to cause the locator 
assembly 200 to transition from the unexpanded state to the 
expanded State. 
0054 The clip applier apparatus 100 may include a trig 
gering system 400 that can be disposed substantially within 
the housing 380 (illustrated assembled in FIG. 3). The trig 
gering system 400 can be configured to control the relative 
axial movement and/or positioning of the respective distal 
end regions 310b, 320b, 330b, and 340b of the tube set 305 
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and/or the distal end region 210b of the locator assembly 200. 
The triggering system 400 may be coupled to proximal end 
regions 210a, 310a, 320a, 330a, and/or 340a to control the 
relative axial movement of the distal end regions 210b, 310b, 
320b, 330b, and/or 340b in any manner, such as by being 
activated by a Switching system. As desired, the triggering 
system 400 can induce axial motion, such as distal motion, 
with respect to one or more of the distal end regions 210b, 
310b, 320b, 330b, and/or 340b. One or more of the distal end 
regions 210b, 310b, 320b, 330b, and/or 340b can be axially 
moved. Axial motion of one or more of the carrier member 
310, the pusher member 320, the cover member 330, and the 
support member 340 and/or the tubular body 210 can be 
attained, for example, by applying an axial force to the 
switching system. 450. To facilitate monitoring of the posi 
tioning of the carrier assembly 300 and/or closure element 10, 
one or more of the distal end regions 210b, 310b,320b,330b, 
and/or 340b may include radiopaque markers (not shown) or 
may be wholly or partially formed from a radiopaque mate 
rial. The discussion of several parts specific to the example 
illustrated will be omitted for clarity in describing the opera 
tion of the clip applier apparatus 100 in delivering the closure 
element 10. Additional details of some exemplary triggering 
systems are found in U.S. patent application Ser. No. 1 1/427, 
297, entitled “Clip Applier and Methods of Use', and filed 
Jun. 28, 2006, which is hereby incorporated by reference in its 
entirety. 
0055. The triggering system 400 can be configured to 
overcome internal resistance Such that the relative axial 
movement and/or positioning of the respective distal end 
regions 310b,320b,330b, and 340b of the tube set 305 and/or 
the distal end region 210b of the locator assembly 200 may be 
controlled in accordance with a predetermined manner when 
the triggering system 400 is activated. Movement and/or posi 
tioning of the distal end regions 310b, 320b, 330b, 340b, 
and/or 210b can be initiated when at least a predetermined 
quantity of force is applied to the switching system. 450. 
Stated somewhat differently, a force that is less than the 
predetermined quantity generally may be insufficient to acti 
vate the triggering system 400; whereas, when the force 
increases to a level that is greater than or Substantially equal 
to the predetermined quantity, the triggering system 400 may 
be configured to activate, move, and/or position the distal end 
regions 310b, 320b, 330b, 340b, and/or 210b in accordance 
with the predetermined manner. The triggering system 400, 
once activated, can continue to move and/or position the 
distal end regions 310b, 320b, 330b, 340b, and/or 210b in 
accordance with the predetermined manner until the closure 
element 10 is deployed. 
0056. The triggering system 400, for example, can include 
one or more sets of cooperating detents for coupling the axial 
motion of the distal end regions 310b, 320b, 330b, and 340b 
in accordance with a predetermined manner when the trig 
gering system 400 is activated. The term “detents' refers to 
any combination of mating elements, such as blocks, tabs, 
pockets, slots, ramps, locking pins, cantilevered members, 
Support pins, and the like, that may be selectively or automati 
cally engaged and/or disengaged to couple or decouple the 
carrier member 310, the pusher member 320, the cover mem 
ber 330, and the support member 340 relative to one another. 
The cooperating detents as illustrated and described herein 
are merely exemplary and not exhaustive. For example, the 
cooperating detents can include a first set of cooperating 
blocks and pockets for releasably coupling the Support mem 
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ber 340, the carrier member 310, the pusher member 320, 
and/or the cover member 330. When the carrier assembly 300 
reaches a first predetermined distal position, the Support 
member 340 can be decoupled from the carrier member 310, 
the pusher member 320, and/or the cover member 330 and can 
be substantially inhibited from further axial movement. As a 
result, the carrier member 310, the pusher member 320, and/ 
or the cover member 330 may continue to be directed distally 
as the support member 340 remains substantially stationary. 
0057 The triggering system 400 can further include one or 
more stops for engaging the pusher block 420, the coverblock 
430, and/or the support block 440, respectively. When an 
axial force is applied to the tube set 305 via the switching 
system. 450, the cover block 430 can move distally within the 
housing 380 until the cover block 430 is substantially locked 
in place, Substantially preventing any further motion of the 
cover block 430. The triggering system 400 may further 
include a tube release system for inhibiting inadvertent 
advancement of the tube set 305 and a locator release system 
490 for permitting the distal end region 210b, the expansion 
elements 230, and/or the substantially flexible members 230 
of the locator assembly 200 to transition from the expanded 
state to the unexpanded State can be included with the trig 
gering system 400. The carrier assembly 300 (FIG. 3) can be 
coupled with, and slidable relative to, the locator assembly 
200. The carrier assembly 300 can include a tube set that 
includes a carrier member 310, a pusher member 320, a 
support tube 340, and/or a cover member 330. 
0.058 As illustrated in FIG. 6A, the carrier member 310, 
the pusher member 320, the support tube 340, and the cover 
member 330 can be provided as a plurality of nested, tele 
scoping members with a common longitudinal axis 350. This 
may allow the carrier member 310 to be at least partially 
disposed within, and slidable relative to, the lumen 334 of the 
pusher member 320 as shown in FIG. 6C. The pusher member 
320, in turn, can be at least partially disposed within, and 
slidable relative to, the lumen 334 of the cover member 330. 
To couple the carrier assembly 300 with the locator assembly 
200 (FIG. 5), the tubular body 210 of the locator assembly 
200 can be at least partially disposed within, and slidable 
relative to, the lumen 314 of the carrier member 310. The 
longitudinal axis of the locator assembly 200 can be substan 
tially in axial alignment with the common longitudinal axis 
350 of the carrier member 310, the pusher member 320, the 
cover member 330, and the support tube 340. 
0059. The tube set 305 can also include a support member 
340. The support member 340 may be configured to slidably 
receive the tubular body 210 of the locator assembly 200 
and/or to provide radial support for the distal end region 210b 
of the tubular body 210 when the locator assembly 200 is 
coupled with the carrier assembly 300. The carrier assembly 
300 can advantageously include the support member 340, for 
example, if the tubular body 210 is not sufficiently rigid or 
under other circumstances in which support for the tubular 
body 210 might be desirable. The support member 340 can be 
configured to inhibit the plurality of longitudinal extensions 
335, which may extend from the distal end region330b of the 
cover member 330, from expanding prematurely prior to the 
closure element 10 being deployed. 
0060. The support member 340 can be formed as a sub 
stantially rigid, semi-rigid, or flexible tubular member, hav 
ing a proximal end region 340a and a distal end region 340b. 
An outer periphery 342b of the support member 340 can 
define a lumen 344 that extends substantially between the 
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proximal end region 340a and the distal end region 340b, the 
lumen334 may be configured to slidably receive and support 
at least a portion of the tubular body 210 of the locator 
assembly 200. The support member 340, in turn, can be at 
least partially slidably disposed within the lumen 314 of the 
carrier member 310 such that the tubular body 210 of the 
locator assembly 200 may be coupled with, and/or slidable 
relative to, the carrier member 310. The support member 340 
can have a predetermined length and/or a predetermined 
cross-section, both of which can be of any suitable dimension, 
and the cross-section can be substantially uniform. Although 
shown and described as being Substantially separate for pur 
poses of illustration, it will be appreciated that the carrier 
member 310, the pusher member 320, the cover member 330, 
and/or the support member 340 can be provided, in whole or 
in part, as one or more integrated assemblies. 
0061. In operation, the distal end region 210b of the loca 
tor assembly 200 may be positioned as desired and transi 
tioned from the unexpanded state to the expanded state. While 
the locator control system the distal end region 210b is in the 
expanded State, a distally-directed axial force can be applied 
to the triggering system 400 via the switching system. 450. 
The pusher block 420 may then be freed to allow the tube set 
305 to slide within the housing 380 distally from an initial 
predetermined position to a first predetermined position. 
0062. In the initial predetermined position, the carrier 
member 310, the pusher member 320, the cover member 330, 
and/or the support member 340 can be coupled such that the 
carrier block 410, the pusher block 420, the cover block 430, 
and/or the support block 440 may be coupled. As a result, the 
carrier member 310, the pusher member 320, the cover mem 
ber 330, and/or the support member 340 each can slide dis 
tally from the initial predetermined position to the first pre 
determined position in response to the axial force. 
0063. To continue distally from the first predetermined 
position, the carrier member 310 and the pusher member 320 
can be decoupled from the cover member 330 and the support 
member 340. The carrier member 310 and the pusher member 
320 remain coupled with the cover member 330 and the 
support member 340. As the axial force increases to a level 
that is greater than or Substantially equal to the combined 
static force between the components, the carrier member 310 
and the pusher member 320 may become uncoupled from the 
cover member 330 and the support member 340 thereby 
allowing the carrier member 310 and the pusher member 320 
to proceed distally toward a second predetermined position. 
0064. In the second predetermined position, the carrier 
block 410 can engage the carrier stop 460c. Whereby, the 
carrier stop 460c can receive, and substantially inhibit further 
movement of the carrier block 410 and, therefore, the carrier 
member 310. To continue distally from the second predeter 
mined position, the pusher member 320 can be decoupled 
from the carrier member 310. 

0065. As the axial force increases to a level that is greater 
than or Substantially equal to the static force, the pusher 
member 320 may be decoupled from the carrier member 310 
allowing the pusher member 320 to proceed distally to deploy 
the closure element 10 and to activate a locator release system 
490 such that the distal end region 210b, the expansion ele 
ments 230, and/or the substantially flexible members 230 of 
the locator assembly 200 transition from the expanded state to 
the unexpanded state. The axial force that is applied to over 
come the static force associated with the first predetermined 
position can be sufficient to overcome the static forces asso 
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ciated with the Subsequent predetermined positions, to 
deploy the closure element 10, and to activate the locator 
release system 490 such that the triggering system 400 may 
operate in one substantially-continuous motion. 
0066. The triggering system 400 can include an energy 
storing element (not shown), which can be disposed substan 
tially between the housing 380 and the blocks 410, 420, 430, 
and 440 and which can be configured to store potential energy 
for moving the tube set 305 from the initial predetermined 
position through the other predetermined positions, deploy 
ing the closure element 10, and/or activating the locator 
release system 490. The energy-storing element can be con 
figured store the potential energy when the tube set 305 is in 
the initial predetermined position and to release the potential 
energy, when activated, such that the tube set 305 may travel 
through the predetermined positions at a substantially con 
stant and continuous rate. For example, the energy-storing 
element can include one or more springs (not shown). Each of 
the springs can be in a compressed state when the tube set 305 
is in the initial predetermined position and may be released 
from the compressed state when the switching system. 450 of 
the triggering system 400 is activated. 
0067. When the apparatus 100 is properly assembled, the 
tubular body 210 of the locator assembly 200 can be at least 
partially disposed within the tube set 305 of the carrier assem 
bly 300 such that the distal end region 210b of the tubular 
body 210 may extend beyond the distal end regions 310b, 
320b, 330b, and/or 340b. One example of an assembled tube 
set is illustrated in FIG. 6A. Further, the proximal end region 
210a of the tubular body 210 and the proximal end regions 
310a, 320a, 330a, and/or 34.0a of the tube set 305 are at least 
partially disposed within, and slidable relative to, the housing 
380. 

0068 FIG. 6B illustrates the carrier member 310 in more 
detail. The carrier member 310 can be configured to receive 
and/or support the closure element 10. While being disposed 
on the carrier member 310, the closure element 10 can be 
deformed from the natural, relaxed configuration (shown in 
FIGS. 1B and 1D) to a deflected or expanded state (shown in 
FIG. 1C). 
0069 FIG. 6B illustrates how the closure element 10 may 
be disposed Substantially about, and/or supported by, an outer 
periphery 312b of the carrier member 310. The closure ele 
ment 10 can be substantially in axial alignment with the 
carrier member 310 with the times 16 pointed substantially 
distally. 
0070. In one configuration, the carrier member 310 can be 
formed as a substantially rigid, semi-rigid, or flexible tubular 
member. The carrier member 310 can have a proximal end 
region 310a and a distal end region 310b and can include a 
predetermined length 318a and/or a predetermined cross 
section 318b, both of which can be of any suitable dimension. 
The carrier member 310 also can define alumen314 that may 
extend substantially between the proximal end region 310a 
and the distal end region 310b and that may be configured to 
slidably receive at least a portion of the tubular body 210 of 
the locator assembly 200. Although the cross-section 318b of 
the carrier member 310 generally is substantially uniform, the 
distal end region 310b of the carrier member 310 may have a 
cross-section that increases distally, as illustrated in FIGS. 
6A-6B, for substantially uniformly expanding the closure 
element 10 when the closure element 10 is deployed. 
0071. To deploy the closure element 10 without expanding 
the closure element 10 prior to deployment, the distal end 
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region 310b can be formed with a cross-section (not shown) 
that is substantially uniform. Although shown and described 
as having the cross-section that increases distally for expand 
ing the closure element 10, it will be understood that the distal 
end region 310b of the carrier member 310 may be provided 
with the substantially-uniform cross-section and that the clo 
sure element 10 may be deployed without being expanded 
prior to deployment. 
0072 FIG. 6C illustrates the pusher member 320 in more 
detail. The pusher member 320 may be configured to distally 
deploy the closure element 10. In particular, the pusher mem 
ber 320 may include a proximal end region320a and a distal 
end region 320b. In addition, the pusher member 320 may be 
coupled with and slidable relative to the carrier member 310. 
The pusher member 320 may include a predetermined length 
328a and/or a predetermined cross-section 328b, both of 
which may be of any suitable dimension and may be config 
ured to slidably receive the carrier member 310 such that the 
distal end region 320b of the pusher member 320 may be 
offset proximally from the distal end region 310b of the 
carrier member 310. As desired, the predetermined length 
328a of the pusher member 320 can be greater than or sub 
stantially equal to the predetermined length 318a of the car 
rier member 310. The predetermined length 328a of the 
pusher member 320, however, may be less than the predeter 
mined length 318a of the carrier member 310 such that the 
carrier member 310 and the pusher member 320 may at least 
partially define a space 370 distal to the distalend region320b 
of the pusher member 320 and along the periphery 312b of the 
carrier member 310. 

0073. In FIG. 6D, the closure element 10 is shown dis 
posed on the carrier member 310. As the carrier member 310 
is received within the pusher member 320, the distal end 320b 
of the pusher member 320 may be urged distally. Thereby, 
reducing the distance between the distal end 320b of the 
pusher member 320 and the distal end 310b of the carrier 
member 310. At some point, the distal end 320b of the pusher 
member 320 may come into contact with the closure element 
10. Thereafter, further advancing the pusher member 320 may 
urge the closure element 10 toward the distal end 310b of the 
carrier member 310. 

0074 The cross-section 328b of the pusher member 320 
can be substantially uniform and the distal end region320b of 
the pusher member 320 can include one or more longitudinal 
extensions 325, which may extend distally from the pusher 
member 320 and along the periphery 312b of the carrier 
member 310 as shown in FIG. 6C. The longitudinal exten 
sions 325 can be biased such that the longitudinal extensions 
325 may extend generally in parallel with common longitu 
dinal axis 350. The longitudinal extensions 325 may be suf 
ficiently flexible to expand radially, and yet sufficiently rigid 
to inhibit buckling, as the distal end region 320b is directed 
distally along the carrier member 310 and engages the dis 
tally-increasing cross-section of the distal end region 310b of 
the carrier member 310 to deploy the closure element 10. 
0075 FIG. 6E illustrates the cover member 330 in more 

detail. A cover member 330 may be configured to retain the 
closure element 10 (best shown in FIG. 6A) substantially 
within the carrier assembly 300 prior to deployment as shown 
in FIG. 6D. Being coupled with, and/or slidable relative to, 
the pusher member 320, the cover member 330 may include 
a proximal end region 330a and/or a distal end region 330b 

Jun. 18, 2009 

and may include a predetermined length 338a and/or a pre 
determined cross-section 338b, both of which can be of any 
Suitable dimension. 
0076. The cover member 330 can be formed as a substan 
tially rigid, semi-rigid, or flexible tubular member. The cover 
member 330 can have an inner periphery332a and/or an outer 
periphery332b and/or can define alumen334. The lumen334 
can extend substantially between the proximal and distal end 
regions 330a, 330b of the cover member 330 and/or can be 
configured to slidably receive at least a portion of the pusher 
member 320. When the cover member 330 is properly posi 
tioned within the carrier assembly 300, the distal end region 
330b can be configured to extend over the space 360, to 
provide space for receiving and retaining the closure element 
10. The cross-section 338b of the cover member 330 can be 
substantially uniform. The distal end region330b of the cover 
member 330 can include one or more longitudinal extensions 
335, which may extend distally from the cover member 330 
and along an outer periphery 322b of the pusher member 320 
as shown in FIG. 6D. 
0077 Turning again to FIG. 6A, although the longitudinal 
extensions 335 can extend generally in parallel with common 
longitudinal axis 350, the longitudinal extensions 335 can be 
biased such that the plurality of longitudinal extensions 335 
extend substantially radially inwardly. The inward extension 
of the longitudinal extensions 335 can partially close the 
lumen334 substantially adjacent to the distal end region330b 
(FIG. 6D) of the cover member 330. The longitudinal exten 
sions 335 can be sufficiently flexible to expand radially to 
permit the distal end region 310b (FIG. 6E) of the carrier 
member 310 to move distally past the cover member 330 such 
that the distal end region 330b no longer extends over the 
space 360. As the carrier member 310 moves past the distal 
end region 330b, the carrier member 310 may move the 
closure element 10 toward deployment. 
0078. The invention is susceptible to various modifica 
tions and alternative means, and specific examples thereof 
have been shown by way of example in the drawings and are 
herein described in detail. It should be understood, however, 
that the invention is not to be limited to the particular devices 
or methods disclosed, but to the contrary, the invention is to 
cover all modifications, equivalents, and alternatives falling 
within the spirit and scope of the claims. 

We claim: 
1. A closure element, comprising: 
a coiled body; and 
a plurality of vessel engaging elements disposed about at 

least a portion of said coiled body, said coiled body 
being formed of a resilient material. 

2. The closure element of claim 1, wherein said coiled body 
forms more than one coil when in said coiled body is in a 
relaxed state. 

3. The closure element of claim 1, wherein said resilient 
material includes at least one of a biodegradable material, a 
bioreabsorbable material, and a shape memory alloy. 

4. The closure element of claim 1, wherein said coiled body 
includes a first end and a second end separated by an angular 
separation, said angular separation corresponding to a relaxed 
state being greater than an angular separation corresponding 
to an expanded State. 

5. The closure element of claim 1, whereina radial distance 
of said coiled body in a relaxed state is less than a radial 
distance of said coiled body in an expanded State. 
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6. The closure element of claim 1, wherein said vessel 
engaging feature includes at least one tine. 

7. A closure element, comprising: 
a spiral body; and 
a plurality of tissue engaging portions disposed about said 

spiral body, said spiral body being formed from a resil 
ient material. 

8. The closure element of claim 7, said spiral body being 
configured to contract from a partially expanded State to a 
relaxed state to close an opening in tissue. 

9. The closure element of claim8, wherein said spiral body 
includes a first end and a second end separated by an angular 
separation, said angular separation increasing as the spiral 
body contracts. 

10. The closure element of claim 8, wherein said spiral 
body is further configured to contract radially relative to an 
axis of said closure element. 

11. The closure element of claim 7, wherein said tissue 
engaging portions include a plurality of tines. 

12. The closure element of claim 7, wherein said spiral 
body includes a proximal end and a distal end, said tissue 
engaging portions being formed on a distal end of said spiral 
body. 

13. The closure element of claim 12, wherein said proximal 
end is generally planar. 

14. The closure element of claim 12, wherein said closure 
element is formed from at least one of a biodegradable mate 
rial, a bioreabsorbable material, and a shape memory alloy. 

15. A system for closing an opening in tissue, comprising: 
a closure element having a coiled body and a plurality of 

tissue engaging portions disposed about at least a por 
tion of said body, said body being formed of a resilient 
material; and 
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a clip applier apparatus being configured to deploy said 
closure element into the tissue. 

16. The system of claim 15, wherein the clip applier appa 
ratus includes a locator assembly having a distal end region 
configured to extend into the opening and selectably contact 
a wall of the tissue and a proximal end configured to cooper 
ate with a movable plunger, a carrier assembly coupled with 
said locating assembly, said carrier assembly retaining said 
closure element within said carrier assembly, and a triggering 
system cooperating with said locator assembly, said trigger 
ing system moveable toward said distal end region of said 
locator assembly as said movable plunger moves toward said 
distal end region. 

17. The system of claim 16, further comprising a housing 
receiving said locator assembly, said carrier assembly, and 
said triggering System. 

18. The system of claim 16, wherein said locator assembly 
is configured to selectively control said distal end region of 
said locator assembly between an expanded State and an 
unexpanded State. 

19. The system of claim 18, wherein said locator assembly 
further comprises a control member coupled to at least one 
expansion member and a tubular member configured to Sur 
round said control member. 

20. The system of claim 19, wherein said locator assembly 
further comprises a tubular body block mounted to said tubu 
lar member, a spring retainer receiving a portion of said 
tubular body block, and said movable plunger slidably coop 
erating with said tubular body block and said tubular member. 
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