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3 VISCERAL ANCHORS FOR PURSE-STRING CLOSURE OF PERFORATIONS

FIELD OF THE INVENTION

[0001] The present invention relates generally to visceral anchors for

5 connecting a suture to tissue, and more particularly relates to using visceral anchors 

and suture to close perforations in tissue.

BACKGROUND OF THE INVENTION

[0002] Perforations in bodily walls may be naturally occurring, or formed

10 intentionally or unintentionally. In order to permanently close these perforations and 

allow the tissue to properly heal, numerous medical devices and methods have 

been developed employing sutures, adhesives, clips, staples and the like. One class 

of such devices is commonly referred to as tissue anchors (T-anchors) or visceral 

anchors. An exemplary visceral anchor is disclosed in U.S. Pat. No. 5,123,914, the

15 entire contents of which are incorporated by reference herein. Such visceral anchors 

have been very successful in medical procedures requiring visceral wall mobilization 

or wall apposition.

[0003] Visceral anchors have also been successfully used in closing

perforations, but are not without their drawbacks. For example, when a series of

20 anchors are placed around a perforation, all of the individual sutures connected to 

the anchors must be collected and connected together. It can often be difficult to 

properly tension each of the individual sutures to ensure proper approximation of the 

tissue around the perforation and complete closure thereof. This is especially critical 

within the gastrointestinal tract, where the travel of bacteria laden fluids outside of

25 the tract may cause unwanted and sometimes deadly infection.

[003a] A reference herein to a patent document or other matter which is

given as prior art is not to be taken as an admission or a suggestion that the 

document or matter was known or that the information it contains was part of the 

common general knowledge as at the priority date of any of the claims.

30 [003b] Where the terms “comprise”, “comprises", “comprised” or

“comprising" are used in this specification (including the claims) they are to be 

interpreted as specifying the presence of the stated features, integers, steps or 

components, but not precluding the presence of one or more other features, 

integers, steps or components, or group thereto.

35
BRIEF SUMMARY OF THE INVENTION

[0004] The present invention aims to provide medical devices and related

methods for closing a perforation in a bodily wall that provides reliable and complete
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3 closure of perforations, while at the same time gives increased versatility and control

over perforation closure. Viewed from one aspect, the present invention provides a

medical device, for closing a perforation in a bodily wall, comprising a suture having

opposing first and second ends and a set of visceral anchors. Each visceral anchor

5 includes an elongate crossbar having opposing ends, and a wire having first and 

second ends secured to the crossbar, the wire forming a loop through which the 

suture extends. The suture is slidably attached to each of the crossbars. The first 

and second ends of the suture are capable of being independently tensioned for 

translating the suture relative to each of the visceral anchors and closing the

10 perforation.

[0005] According to more embodiments, the tensioning of the suture

reduces the distance between the visceral anchors to close the perforation in a 

purse-string fashion. The tensioning of the suture causes compression of the bodily 

wall around the perforation. Each visceral anchor is positioned on one side of the

15 bodily wall, and first and second ends of the suture are positioned on the opposite 

side of the bodily wall. The medical device may further include an overtube for 

delivery of the set of visceral anchors. The overtube has a set of lumens, each 

lumen receiving a visceral anchor. Portions of the suture located between the 

visceral anchors extend outside the lumens at a distal end of the overtube. The

20 medical device may also include a set of puncture needles slidably received within 

the set of lumens, the set of puncture needles receiving the set of visceral anchors 

therein.

[0006] Viewed from another aspect, the present invention provides a

visceral anchor for connecting a suture to tissue. The visceral anchor comprises an

25 elongate crossbar. The crossbar has first and second opposing ends, defines a 

longitudinal axis and has a tubular wall defining a lumen. The visceral anchor also 

has a wire having first and second ends secured to the crossbar. The wire forms a 

loop through which the suture extends. The loop defines a passageway located 

between the opposing ends of the crossbar which is configured to slidably receive

30 the suture therein. The passageway has an entrance and an exit through which the 

suture passes. The entrance and exit are typically spaced apart a distance greater 

than 0.001 mm and less than 1.0 mm. By providing the entrance and exit of the 

passageway in close proximity, the leading and trailing portions of the suture may be 

kept closer together, and the visceral anchor pulled into closer contact with the

35 tissue, while still retaining the ability to translate the suture relative to the anchor. 

The passageway is also structured to reduce friction between the suture and 

crossbar.

2



20
07

32
52

04
 

11
 A

pr
 2

01
3 [0007] According to more detailed embodiments, the passageway may

extend parallel to the longitudinal axis of perpendicular to the longitudinal axis.

Preferably, the crossbar is constructed of a cannula having a tubular wall defining a

lumen. A first opening in the wall defines the entrance and a second opening in the

5 wall defines the exit. The first opening may take the form a first longitudinal slot 

formed in the first end of the cannula and the second opening is likewise a second 

longitudinal slot formed in the second end of the cannula. The tubular wall includes 

a strip portion extending between the first and second slots. In other embodiments, 

the visceral anchor further comprises a loop, wherein the passageway is defined

10 between the loop and the crossbar. In some embodiments, the loop is formed by a 

wire connected to the crossbar and projecting outwardly therefrom. When the 

crossbar is constructed of a cannula having a tubular wall defining a lumen, the 

tubular wall defines first and second openings and a first end of the wire is passed 

through the first opening and a second end of the wire is passed through the second

15 opening. The first and second ends of the wire are secured within the lumen of the 

cannula. In other embodiments, the loop is formed by a rod connected to the 

crossbar. When the crossbar is constructed of a cannula, the rod is secured within 

the lumen of the cannula. The tubular wall will define an opening in communication 

with the lumen to provide access to the rod The rod may extend parallel with the

20 longitudinal axis or perpendicular to the longitudinal axis.

[0008] According to another aspect of the present invention, a method for

closing a perforation in a bodily wall using a set of visceral anchors connected to a 

suture, is provided in accordance with the teachings of the present invention. Each 

visceral anchor is passed through the bodily wall adjacent the periphery of the

25 perforation. Each visceral anchor is on a distal side of the bodily wall, while the ends 

of the suture on a proximal side of the bodily wall. The ends of the suture are 

tensioned to reduce the distance between the visceral anchors and compress the 

bodily wall around the perforation. The ends of the suture are secured to maintain 

the compression of the bodily wall and close the perforation.

30 [0009] According to more detailed embodiments, the passing step includes

positioning the set of visceral anchors around the perforation to permit closing of the 

perforation in a purse-string fashion. The passing step preferably includes 

positioning the set of visceral anchors sequentially around the perforation in a semi-

3
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annular or annular shape. Alternatively, the passing step includes positioning the

set of visceral anchors sequentially in opposite sides of the perforation. The

tensioning steps preferably include independently tensioning the ends of the suture.

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] The accompanying drawings incorporated in and forming a part of the 

specification illustrate several aspects of the present invention, and together with the 

description serve to explain the principles of the invention. In the drawings:

[0011] FIG. 1 is a front view of a visceral anchor constructed in accordance 

with the teachings of the present invention;

[0012] FIG. 2 is a top view of the visceral anchor depicted in FIG. 1;

[0013] FIG. 3 is a cross-sectional view taken about the line 3-3 in FIG. 1;

[0014] FIG. 4 is a plan view schematically depicting a medical device

constructed in accordance with the teachings of the present invention;

[0015] FIG. 5 is a cross-sectional view of the medical device depicted in FIG. 

4;

[0016] FIG. 6 is a schematic view of the medical device similar to FIG. 4 but 

showing the medical device closing a perforation;

[0017] FIG. 7 is a cross-sectional view of the medical device as depicted in 

FIG. 6;

[0018] FIG. 8 is a perspective view, partially cutaway, depicting an overtube 

for deploying the medical device depicted in FIG. 4;

[0019] FIG. 9 is a perspective view of an alternate embodiment of a visceral 

anchor constructed in accordance with the teachings of the present invention;

[0020] FIG. 10 is a side view of the visceral anchor depicted in FIG. 9;

[0021] FIG. 11 is a plan view of another alternate embodiment of a visceral 

anchor constructed in accordance with the teachings of the present invention;

[0022] FIG. 12 is a cross-sectional view of the visceral anchor depicted in 

FIG. 11;

[0023] FIG. 13 is a plan view of another alternate embodiment of a visceral 

anchor constructed in accordance with the teachings of the present invention;

[0024] FIG. 14 is a side view of the visceral anchor depicted in FIG. 13; and

4
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[0025] FIG. 15 is a side view ofthe visceral anchor depicted in FIG. 13.

DETAILED DESCRIPTION OF THE INVENTION 
[0026] Turning now to the figures, FIGS. 1-3 depict a visceral anchor 20 
constructed in accordance with the teachings of the present invention. The anchor 
20 is utilized to connect a suture 22 to tissue for closing a perforation 10 in a bodily 
wall 12 (FIGS. 4 and 5). The anchor 20 generally includes a crossbar 24 having 
opposing ends 26 and 28. The crossbar 24 is preferably elongated, but may take 
any form suitable for connecting the suture 22 to the bodily wall 12. A wire 30 
connected to the crossbar 24 to form a loop defining a passageway 32 between the 
wire 30 and crossbar 24. As best seen in FIG. 3, the crossbar 24 is constructed of a 
cannula having a tubular wall 34 defining a lumen 36. First and second apertures 
38, 40 are formed in the tubular wall 34, and the wire 30 passes through the 
apertures 38, 40. The ends of wire 30 are secured within the lumen 36 of the 

cannula by welds 44. It will be recognized by those skilled in the art that the wire 30 
may be secured to the' crossbar; 24 using any now known or hereinafter developed 
attachment means, including mechanical fasteners, adhesives or various welding or 
soldering techniques.

[0027] Notably/the passageway 32 has an entrance 46 and an exit 48 
through which the suture 22 passes. The entrance and exit are spaced apart a very 
short distance so that the leading and trailing portions of the suture 22 may remain in 
close proximity, allowing the crossbar 24 to be pulled extremely close to the bodily 
wall 12 and ensuring good compression of the tissue and closure of the perforation 
10. Preferably, the entrance and exit are spaced apart a distance less than an outer 
diameter of the crossbar 24, and more preferably a distance greater than 0.001 mm. 
and less than 1.0 mm. In this embodiment, the distance is defined by a diameter of 
the wire 30, and hence the wire 30 having a size in this range is selected for 
construction of the anchor 20. It will also be seen that the wire 30 results in limitedz ·

friction between the wire 30 and suture 22, ensuring reliable operation for purse
string type closure of the perforation 10. The wire 30 may also be coating with a 
hydrophilic coating or other material which aids in the reduction of friction.

5
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[0028] Turning now to FIGS. 4-7, the visceral anchors 20 are preferably 
deployed as a set of anchors 20a, 20b, 20c, 20d linked together by a single suture 
22, all of which collectively forms a medical device 50 for closing the perforation 10 
in the bodily wall 12. The suture 22 is slidably connected to each of the visceral 
anchors 20a, 20b, 20c, and 20d, leaving two free ends 52, 54 of the suture 22 which 
may be independently tensioned to close the perforation 10. As best seen in FIG. 5, 
the visceral anchors (20b and 20c depicted) are positioned on a distal side of the 
bodily wall 12, while the majority of suture 22 is positioned on a proximal side of the 
bodily wall 12, including the suture ends 52, 54. Accordingly, it will be recognized 
that the medical device 50 operates in a purse-string fashion to close the perforation 
10 in the bodily wall, as will be described in more detail below.
[0029] A method of closing the perforation 10, in accordance with the 

teachings present invention, includes passing each visceral anchor 20a, 20b, 20c, 
and 20d through the bodily wall 12 adjacent the periphery of the perforation 10, as 
shown in FIG. 4. Preferably, the anchors are sequentially positioned around the 
perforation 10 in a semi-annular or annular shape as shown. The ends 52, 54 of the 
suture are then tensioned to reduce the distance between the visceral anchors 20a, 
20b, 20c, 20d and compress the bodily wall 12 around the perforation 10, as 
depicted in FIGS. 6 and 7. As best seen in FIG. 7, the ends 52, 54 of the suture 22 
are secured to maintain the compression of the bodily wall TO, such as through the 
use of a suture lock 56. Exemplary suture locks are disclosed in U.S. Patent 
Application Nos. 60/941,086 and 60/956,575, the disclosures of which are 

incorporated herein by reference in their entirety. It will be recognized that any now 
known or future developed method for securing the ends 52, 54 of the suture 22 may 
be employed, such as knotting, tying, clamps, rivets and the like.
[0030] One preferred delivery mechanism optionally forming a portion of the 
medical device 50 includes an overtube 60 having a set of lumens 61, 62, 63, 64, 
i.e., one lumen for each visceral anchor 20 that is desired to be deployed. Each 
lumen 61, 62, 63, 64 extends through a distal end 65 of the overtube 60 and is sized 
to receive a puncture needled 58 therein. A distal end of the puncture needle 58 
receives a visceral anchor 20, and the leading and trailing portions of the suture 22 
project distally from each anchor 20. The interconnecting portions of the suture 22

6
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(i.e. between each anchor 20) extend outside of the overtube 60 and along its distal
end 65. The free ends 54, 56 of the suture 22 extend proximally along the interior of
the overtube 60 (and hence proximally through the bodily lumen) and outside of the

body. .
[0031] The overtube 60 has an inner diameter D that is preferably sized to be 
about the same size or greater than the largest dimension of the perforation 10 in 
the bodily wall 12. Accordingly, it will be recognized that the overtube 60 may be 
positioned against the bodily wall 12 in a location that covers the perforation 10. 
Each of the puncture needles 58 may be translated distally and passed through the 
bodily wall 12. A plunger (not shown) is used to expel the visceral anchors 20 from 
the puncture needles 58 on the distal side of the bodily wall 12. The puncturing 
needles 58 are then retracted, as is the overtube 60 to leave the crossbars 24 on the 
distal side of the bodily wall 12, while the suture 22 and its free ends 54,56 remain 
on the proximal side of the bodily walU 2.
[0032] . It will be recognized that through use of the overtube 60, the entire set
of visceral anchors may be simultaneously, deployed, or alternatively may be 
deployed in various combinations, such as'in pairs or individually, and in various 
sequences as need or desired. It will.also be recognized that placement of the set of 
anchors 20 may be aided by fluoroscopy, ultrasound or visually through the use of 
medical instruments having imaging capabilities such as an endoscope that is 
passed through the lumen of . the .overtube ,60. The overtube is preferably 
constructed of a . plastic such as polytetrafluorethylene (PTFE), expanded 
polytetrafluorethylene (EPTFE), polyethylene ether ketone (PEEK), polyvinylchloride 
(PVC), polycarbonate (PC), polyamide including nylon, polyimide, polyurethane, 
polyethylene. (high, medium or low density), and elastomers such as 
Santoprene(TM), including multi-layer or single layer constructions with or without 
reinforcement wires, coils or filaments.
[0033] Turning now to FIGS. 9-14, these figures depict various alternate 
embodiments of visceral anchors 120, 220, 320 that are constructed in accordance 
with the teachings of the present invention. In FIGS. 9 and 10, the visceral anchor 
120 is again constructed of a crossbar 124 having opposing ends 126, 128 and 
defining a longitudinal axis. The crossbar 124 is constructed of a cannula having a

7
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tubular wall 134 defining an interior lumen 136. In this embodiment, a first slot 140 
is formed at the first end 126 of the cannula, and a second slot 142 is formed at the 
second end 128 of the cannula. The slots 140, 142 extend longitudinally and leave 
a centrally located strip portion 138 of the cannula. The strip portion 138, in 
combination with the tubular wall 134, defines a passageway 132 therebetween for 
receiving a suture 22. The distance between the entrance and exit of the 
passageway 132 is defined by the length of the strip portion 138.
[0034] It will be recognized that the length of strip portion 138 may be sized 
larger than 1.0 mm, although it may also be smaller. Regardless of the size of the 
passageway (i.e. between entrance and exit) the passageway is preferably 
structured to reduce friction between the crossbar and suture, and ensure reliable 
translation of the anchor relative to the suture. This may be accomplished by 
eliminating sharp edges, and/or utilizing a hydrophilic coating or other low-friction 
materials.
[0035] In FIGS. 11 and 12, the visceral anchor 220 includes a crossbar 224 
having opposing ends 226, 228 and defining a longitudinal axis. The crossbar 224 is 
constructed of a cannula having a tubular wall 234 defining an interior lumen 236. In 
this embodiment, a rod 230 is fitted inside the interior lumen 236. The rod 230 
extends parallel to the longitudinal axis and is secured to the ends 226, 228 of the 
crossbar 224, such as by welds 244. Again, any now known or hereinafter 
developed connection means may be employed for the rod 230, such as those 
previously described for the wire 30. An opening 238 is formed in the tubular wall 
234 of the crossbar 224 to provide access to the lumen 236 and the rod 230. It will 
therefore be seen that a passageway 232 is formed by the portion of the lumen 236 
located between the rod 230 and tubular wall 234. Here, the distance between the 
entrance and exit of the passageway 232 is defined by a diameter or width of the rod 
230.
[0036] With reference to FIGS. 13 and 14, yet another embodiment of a 
visceral anchor 320 includes a crossbar 324 having opposing ends 326, 328 and 
defining a longitudinal axis. The crossbar 324 is constructed from a cannula having 
a tubular wall 234 defining a lumen 336. Like the previous embodiment, a rod 330 is 
again positioned within the lumen 336, and an opening 338 in the tubular wall 334

8



WO 2008/067384 PCT/US2007/085769

provides access to,the loop and rod 330. However, in this embodiment, the rod 330 

is disposed generally perpendicular to the longitudinal axis and is connected to the 

tubular wall 334, such as by welds 344. Similar to the prior embodiment, a 

passageway 332 is formed by the portion of the lumen 336 located between the rod 

330 and tubular wall 334. The distance between the entrance and exit of the 

passageway 332 is defined by the diameter or width of the rod 330.

[0037] In the previous embodiments a separately formed rod 230, 330 has' 

been depicted as attached to the crossbar 224, 324. However, it will be recognized 

that the rods or any other loop structures (passageway forming structures) may be 

integrally and/or unitarily formed with the crossbar, such as by metal injection 

molding, casting and the like, as well as by material removal techniques such as 

laser-cutting, blasting, grinding and the like.

[0038] It will also be recognized by those skilled in the art that not only may 

numerous types of visceral anchors be employed, but the anchors may also be 

passed through the bodilyj wall 1-2. and orientated relative to one another in 

numerous ways. For example, in FIG. 15 the set of visceral anchors 20a, 20b, 20c, 

20d have been placed on opposing sides of a generally linear perforation 10. More 

specifically, the visceral anchors 20a, 20b, 20c, 20d have been sequentially 

positioned on opposite sides of the perforation 10 in a zig-zag configuration. It will 

be recognized that while semi-annular or zig-zag shapes have been depicted in 

FIGS. 4 and 15, any number of visceral anchors 20 may be employed, they may be 

placed in any order and in virtually any configuration. For example, the anchors may 

criss-cross back and forth and over each other and overlap. '

[0039] Notably, the ability of each anchor 20 within a set of anchors to slide 

relative to the suture 22 permits the anchors 20 to be spaced apart any desired 

distance, providing increased flexibility in their orientation. Likewise, both ends 52, 

54 of the suture 22 may be independently adjusted or simultaneously adjusted to 

draw the anchors 20 closer together and close the perforation through compression 

of the tissue. The ability to pass sutures completely through the bodily wall 12 while 

retaining a purse-string type'closure improves the compression that may be induced 

on the bodily wall 12 toward the perforation 10 to ensure a secure and tight closure.

9
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[0040] The foregoing description of various embodiments of the invention has 

been presented for purposes of illustration and description. It is not intended to be 

exhaustive or to limit the invention to the precise embodiments disclosed. 

Numerous modifications or variations are possible in light of the above teachings. 

The embodiments discussed were chosen and described to provide the best 

illustration of the principles of the invention and its practical application to thereby 

enable one of ordinary skill in the art to utilize the invention in various embodiments 

and with various modifications as are suited to the particular use contemplated. All 

such modifications and variations are within the scope of the invention as 

determined by the appended claims when interpreted in accordance with the breadth 

to which they are fairly, legally, and equitably entitled.

10
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The claims defining the invention are as follows:

1. A medical device for closing a perforation in a bodily wall, the 

medical device comprising:

5 a suture having opposing first and second ends; and

a set of visceral anchors, each visceral anchor including an elongate

crossbar having opposing ends and a wire having first and second ends secured 

to the crossbar, the wire forming a loop though which the suture extends, the 

suture being slidably attached to each of the crossbars;

10 wherein the first and second ends of the suture are capable of being

independently tensioned for translating the suture relative to each of the visceral 

anchors and closing the perforation.

2. The medical device of claim 1, wherein tensioning the suture

15 reduces the distance between the visceral anchors for closing the perforation in a

purse-string fashion.

3. The medical device of claim 1 or claim 2, wherein the wire has a 

diameter greater than 0.001 mm and less than 1.0mm.

20
4. The medical device according to any one of the preceding claims, 

further comprising an overtube for delivery of the set of visceral anchors, the 

overtube having a set of lumens, each lumen receiving a visceral anchor, 

portions of the suture located between the visceral anchors extending outside the

25 lumens at a distal end of the overtube.

5. The medical device of claim 4, further comprising a set of puncture 

needles slidably receivable with the set of lumens, the set of puncture needles 

receiving the set of visceral anchors therein.

30

6. The medical device according to any one of the preceding claims, 

wherein the first and second ends of the wire are welded or soldered to the 

crossbar.

35 7. The medical device according to any one of the preceding claims,
wherein the crossbar is tubular to define an interior and exterior, and wherein the 

wire projects from the interior and extends along the exterior to define the loop.

11
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8. A visceral anchor for connecting a suture to tissue, the visceral 

anchor comprising:

5 an elongate crossbar having first and second opposing ends, the cross

bar defining a longitudinal axis and having a tubular wall defining a lumen; and

a wire having first and second ends secured to the crossbar, the wire 

forming a loop though which the suture extends;

wherein the loop defines a passageway located between the opposing

10 ends of the crossbar, the passageway configured to slidably receive the suture 

therein.

9. The visceral anchor of claim 8, wherein the entrance and exit are 

spaced apart a distance greater than 0.001 mm and less than 1.0 mm.

15

10. The visceral anchor of claim 8 or claim 9, wherein the passageway 

extends parallel to the longitudinal axis.

11. The visceral anchor according to any one of claims 8 to 10,

20 wherein the cross bar is constructed of a cannula having a tubular wall defining

the lumen.

12. The visceral anchor according to any one of claims 8 to 11, further 

comprising a rod connected to the cross bar, the passageway being defined

25 between the rod and the crossbar.

13. The visceral anchor of claim 12, wherein the cross bar is 

constructed of a cannula having a tubular wall defining a lumen, and wherein the 

rod is secured within the lumen of the cannula.

30

14. The visceral anchor of claim 13, wherein the tubular wall defines 

an opening in communication with the lumen, the opening providing access to the 

rod.

35 15. The visceral anchor according to any one of claims 8 to 14,

wherein the first and second ends of the wire are welded or soldered to the 

tubular wall.

12
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16. The visceral anchor according to any one of claims 8 to15, 

wherein the first and second ends are fixed to the tubular wall at locations 

longitudinally spaced apart.

5

17. A method for closing a perforation in a bodily wall using a set of 

visceral anchors connected to a suture, each visceral anchor recited as in any 

one of claims 8 to 16 with the cross bar slidably attached to the suture, the 

method comprising the steps of:

10 passing each visceral anchor through the bodily wall adjacent the

periphery of the perforation, each visceral anchor being on a distal side of the 

bodily wall, the ends of

the suture being on a proximal side of the bodily wall;

tensioning the ends of the suture to reduce the distance between the

15 visceral anchors and compress the bodily wall around the perforation; and

securing the ends of the suture to maintain the compression of the bodily

wall and close the perforation.

18. The method of claim 17, wherein the passing step includes one or

20 more of:

(a) positioning the set of visceral anchors around the perforation to 

permit closing of the perforation in a purse-string fashion; and

(b) positioning the set of visceral anchors sequentially on opposite 

sides of the perforation in a semi-annular or annular shape; and

25 (c) positioning the set of visceral anchors sequentially on opposite

sides of the perforation.

19. A medical device for closing a perforation in a bodily wall, the 

medical device substantially as hereinbefore described with reference to any one

30 of the embodiments illustrated in the accompanying drawings.

20. A method of closing a perforation in a bodily wall, the method 

substantially as hereinbefore described with reference to any one of the 

embodiments illustrated in the accompanying drawings.

35

13



WO 2008/067384 PCT/US2007/085769



WO 2008/067384 PCT/US2007/085769

50



WO 2008/067384 PCT/US2007/085769



1>O
2<>0,*/0>

8
^0-

J28



WO 2008/067384 PCT/US2007/085769

5/7

Fig. 11
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Fig. 13

320

Fig. 14



WO 2008/067384 PCT/US2007/085769

7/7

Fig. 15


