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(57) ABSTRACT 
A vascular closure system includes a sWellable/bioabsorb 
able tubular sealing element and a tubular advancement/de 
ployment tool. The sealing element and advancement tool is 
con?gured to be attached to the outside of a tubular medical 
device (such as a vascular introducer, catheter, cannula, tro 
car, electrode Wire, etc.) With the sealing element being 
advanced distally to a desired area Within the body (near or at 
least partially Within an arteriotomy, for example) by the 
advancement/deployment tool. Once in contact With blood 
(or other ?uid) the sealing element sWells, sealing the pas 
sageWay. The system may include one of several different 
means to prevent insertion (or over insertion) into the vessel. 
Additional versions of the system described herein can be 
used for cardiovascular applications Where hemostasis (tem 
porary or permanent) is desired. Additionally, the system can 
be used With simple modi?cations for any vessel, area on, in 
or near any vessel, tissue area, tubular structure, duct, organ, 
holloW body cavity, chamber, tissue Wall, or any other struc 
tures or tissues, Where temporary or permanent sealing, plug 
ging, reduction of an open space, or reinforcement is needed, 
or alternatively, Where an open conduit or conduit reinforce 
ment is desired. The system could also be used as a reversible 
sterilization method for Women by occluding the fallopian 
tubes. 
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ARTERIOTOMY CLOSURE DEVICES AND 
TECHNIQUES 

RELATED APPLICATIONS 

[0001] This application is a continuation of and claims the 
bene?t of priority under Title 35, United States Code, §120 
from US. Pat. No. 7,025,776 having Ser. No. 10/224,659 and 
titled Arteriotomy Closure Devices and Techniques and issu 
ing on Apr. 1 1, 2006, Which claims the bene?t of US. patent 
application Ser. No. 10/127,714, ?ledApr. 23, 2002 and titled 
Arteriotomy Closure Devices and Techniques, Which claims 
the bene?t of priority from US. Provisional Patent Applica 
tion No. 60/286,269, ?led Apr. 24, 2001 and titled Percuta 
neous Vessel Access Closure Device and Method; from US. 
Provisional Patent Application No. 60/300,892, ?led Jun. 25, 
2001 and titled Percutaneous Vessel Access Closure Device 
and Method, and from US. Provisional Patent Application 
No. 60/302,255, ?led Jun. 28, 2001 and titled Percutaneous 
Vessel Access Closure Device and Method (Hemostatic Patch 
or Collar), each of Which is incorporated herein in their 
entirety by reference. 

TECHNICAL FIELD 

[0002] The ?eld of the inventions generally relates to car 
diovascular and arterial closure devices, and, more particu 
larly, to arterial closure devices and techniques. 

BACKGROUND 

[0003] In most cardiology and radiology procedures, a 
catheter is inserted into an artery, such as the femoral artery, 
through a vascular introducer. When the procedure is com 
plete, the physician removes the catheter from the introducer 
and then removes the introducer from the arteriotomy into the 
vessel. The physician then must prevent or limit the amount of 
blood that leaks through the arteriotomy so that the patient 
can be discharged. Physicians currently use a number of 
methods to close the arteriotomy, such as localiZed compres 
sion, sutures, collagen plugs, and adhesives, gels, foams, and 
similar materials. To use localiZed compression, the physi 
cian presses doWn against the vessel to alloW the arteriotomy 
to naturally clot. This method, hoWever, can take half an hour 
or more, and requires the patient to remain immobiliZed for at 
least that period of time and be kept in the hospital for obser 
vation. There are potentials for clots at puncture site to be 
dislodged. Moreover, the amount of time necessary for the 
compression can be signi?cantly increased depending upon 
hoW much heparin, glycoprotein IIb/IIA antagonists, or other 
anti-clotting agents Were used during the procedure. Sutures 
and collagen plugs may have procedure variability, may 
require time to close the vessel, may have negative cost fac 
tors, and may necessitate a separate deployment device. 
Adhesives, gels, and foams may have negative cost factors, 
may necessitate a possibly complicated deployment process, 
and may have procedure variability. 

SUMMARY 

[0004] In one general aspect, an arterial closure device is 
deliverable over a tube for placement Within and against an 
arteriotomy. The arterial closure device includes a ?rst mem 
ber forming an enlargement around the circumference of the 
arterial closure device and being con?gured to be received 
against an outer surface of a vessel; a connecting member 
having a smaller outer diameter than the ?rst member, extend 
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ing from the ?rst member, and being con?gured to be posi 
tioned Within an arteriotomy of a vessel; and a longitudinal 
channel con?gured to receive a tube and passing betWeen the 
?rst member and the connecting member. 

[0005] Embodiments of the arterial closure device may 
include one or more of the folloWing features. For example, 
the connecting member may include slits. The connecting 
member may be expandable from a ?rst narroW diameter to a 
second expanded diameter. 

[0006] The arterial closure device may further include a 
second member extending from the connecting member, 
forming an enlargement around the circumference of the 
arterial closure device and being con?gured to be received 
against an inner surface of the vessel When the ?rst member is 
received against the outer surface of the vessel. The arterial 
closure device may still further include an adhesive layer on 
at least one of the ?rst member, the second member, and the 
connecting member. The ?rst member may extend at an angle 
from the arterial closure device, the second member may 
extend at an angle from the arterial closure device, and the 
?rst member may be generally oriented in the direction of the 
second member. 

[0007] The ?rst member may include at least one superelas 
tic/ shape memory element con?gured to move betWeen a ?rst 
extended position and a second extended position and the 
second member may include at least one superelastic/ shape 
memory element con?gured to move betWeen a ?rst extended 
position and a second extended position. 

[0008] The arterial closure device may further include an 
adhesive layer on at least one of the ?rst member and the 
connecting member. The arterial closure device may further 
include an adhesive Within the longitudinal channel. The arte 
rial closure device may further include longitudinal slots 
along the longitudinal channel. 

[0009] The arterial closure device may further include an 
extending member extending from the ?rst member in a gen 
erally opposite direction aWay from the connecting member 
and the longitudinal channel continues from the ?rst member 
through the extending member. The extending member may 
include a closable opening of the longitudinal channel. The 
arterial closure device may further include a slot along at least 
a part of the length of the arterial closure device. 

[0010] The arterial closure device may further include a 
deployment tool, the deployment tool including a handle, a 
contacting section, and an extension that extends betWeen the 
handle and the contacting section. The contacting section is 
con?gured to mate With the arterial closure device to advance 
the arterial closure device over the tube and deploy the arterial 
closure device Within the vessel. 

[0011] In another general aspect, an arterial closure system 
includes an arterial closure device and a deployment tool. The 
arterial closure device includes a ?rst member forming an 
enlargement around the circumference of the arterial closure 
device and being con?gured to be received against an outer 
surface of a vessel, a connecting member having a smaller 
outer diameter than the ?rst member, extending from the ?rst 
member, and being con?gured to be positioned Within an 
arteriotomy of a vessel, and a longitudinal channel con?gured 
to receive a tube and pas sing betWeen the ?rst member and the 
connecting member. The deployment tool includes a handle, 
a contacting section, and an extension that extends betWeen 
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the handle and the contacting section, the contacting section 
being con?gured to mate With the arterial closure device to 
advance the arterial closure device over the tube and deploy 
the arterial closure device Within the vessel. 

[0012] Embodiments of the arterial closure system may 
include any of the features described above or herein. For 
example, the arterial closure system may further include a 
second member extending from the connecting member, 
forming an enlargement around the circumference of the 
arterial closure device and being con?gured to be received 
against an inner surface of the vessel When the ?rst member is 
received against the outer surface of the vessel. The ?rst 
member may include at least one superelastic/ shape memory 
element con?gured to move betWeen a ?rst extended position 
and a second extended position; and the second member may 
include at least one superelastic/ shape memory element con 
?gured to move betWeen a ?rst extended position and a sec 
ond extended position. 

[0013] The arterial closure device may include a slot along 
at least a portion of the length of the arterial closure device 
and the contacting section of the deployment tool may include 
a longitudinal slot. 

[0014] In another general aspect, a method of closing an 
opening in a vessel includes providing an arterial closure 
device that includes a ?rst member forming an enlargement 
around the circumference of the arterial closure device and 
being con?gured to be received against an outer surface of a 
vessel, a connecting member having a smaller outer diameter 
than the ?rst member, extending from the ?rst member, and 
being con?gured to be positioned Within an arteriotomy of a 
vessel, and a longitudinal channel con?gured to receive a tube 
and passing betWeen the ?rst member and the connecting 
member. The method further includes providing a deploy 
ment tool comprising a handle, a contacting section, and an 
extension that extends betWeen the handle and the contacting 
section, the contacting section being con?gured to mate With 
the arterial closure device to advance the arterial closure 
device over the tube and deploy the arterial closure device 
Within the vessel. The method still further includes slidably 
mounting the arterial closure device to a tube; inserting the 
tube through an opening into the vessel; using the deployment 
tool to advance and deploy the arterial closure device by 
advancing the arterial closure device along the tube until the 
connecting member is deployed Within the vessel and the ?rst 
member is received against the outer surface of the vessel; and 
removing the tube from the vessel and from the arterial clo 
sure device. 

[0015] Embodiments of the method of closing an opening 
in a vessel may include any of the features described above or 
herein. For example the arterial closure device may further 
include a second member extending from the connecting 
member, forming an enlargement around the circumference 
of the arterial closure device and being con?gured to be 
received against an inner surface of the vessel When the ?rst 
member is received against the outer surface of the vessel and 
an adhesive layer is positioned on at least one of the ?rst 
member, the second member, and the connecting member, 
and deploying the arterial closure device further comprises 
positioning the second member against the inner surface of 
the vessel. 

[0016] The arterial closure device, the arterial closure sys 
tem, and the arterial closure method provides considerable 
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advantages, as described herein. For example, the ACDs and 
methods described herein can provide: (1) the ability to 
deploy an ACD Without the removal and re-inser‘tion of a 
second device; (2) the ability to be used on most commercial 
vascular introducers, catheters, tubes, etc.; (3) the ability to 
use tactile feedback to correctly and properly deploy an ACD 
Without direct or indirect visual assistance; (4) the ability to 
use adhesives to secure the device to the vessel; (5) the ability 
to use adhesives to close off the device to prevent blood 
leaking or seepage; and (6) the ability to provide eluting 
therapeutic agents incorporated Within or on the device. 
Moreover, the device, system and method are advantageously 
simple to use, inexpensive, and effective as a percutaneous 
vessel access closure device and method. 

DESCRIPTION OF THE DRAWINGS 

[0017] FIG. 1 is a side vieW of a arterial closure device 
positioned around a tubular section of a vascular introducer. 

[0018] FIG. 2 is a side vieW of the arterial closure device of 
FIG. 1 advanced through a percutaneous opening by a deploy 
ment instrument. 

[0019] FIG. 3 is a side vieW of the arterial closure device of 
FIG. 1 deployed through a vessel Wall. 

[0020] FIG. 4 is a cross-sectional side vieW of the arterial 
closure device of FIG. 1 deployed through a vessel Wall. 

[0021] FIG. 5 is a top vieW ofthe arterial closure device of 
FIG. 1. 

[0022] FIGS. 6 and 7 are side and cross-sectional side 
vieWs, respectively, of a second implementation of a arterial 
closure device deployed Within an arteriotomy of a vessel 
Wall. 

[0023] FIG. 8 is a bottom end vieW of the arterial closure 
device of FIG. 6 shoWing the ?ared end opened. 

[0024] FIG. 9 is a bottom end vieW of the arterial closure 
device of FIG. 6 shoWing the ?ared end closed. 

[0025] FIG. 10 is a top end vieW of the arterial closure 
device of FIG. 6 shoWing the ?ared end partially closed. 

[0026] FIG. 11 is a side vieW of the arterial closure device 
of FIG. 6 shoWing the ?ared end. 

[0027] FIGS. 12 and 13 are a cross-sectional side vieW and 
a top vieW, respectively, of the arterial closure device of FIG. 
1 having an adhesive on the inner diameter and tissue engage 
ment areas. 

[0028] FIGS. 14 and 15 are a cross-sectional side vieW and 
a top vieW, respectively, of the arterial closure device of FIG. 
6 having an adhesive on the inner diameter and tissue engage 
ment areas. 

[0029] FIGS. 16 and 17 are a cross-sectional side vieW and 
a top vieW, respectively, of the arterial closure device of FIG. 
1 having grooves on the inner diameter to form a thinned or 
Weakened Wall. 

[0030] FIG. 18 is a side vieW of an angled arterial closure 
device. 

[0031] FIG. 19 is a side vieW of an angled arterial closure 
device having a foldable extending member. 

[0032] FIG. 20 is a side vieW ofa deployment tool. 




















