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through the femoral artery caused by the use of this device may increase
the likelihood of thrombo- TECHNICAL FIELD
sis formation in the compromised patient Another approach to resolving the
above-iden- The present invention relates generally to he-   5   tified
problem  is disclosed in U.S. Patent No. mostatic devices and more
particularly to an inser-  4,929,246 granted to Sinofsky on May 29, 1990.
tion assembly and vessel plug which are insertable  The method of using the
device disclosed in this into an incision or puncture formed in the body of
a  patent includes the steps of advancing a semi-rigid patient.
tube having an inflatable balloon at its distal end 10  through the
overlying tissue to a location adjacent BACKGROUND ART
to the outer lumen of the punctured artery. The balloon is then inflated to
apply pressure directly to During catheterization procedures, the nurse or
the outer lumen of the artery. Laser energy is then physician will create
an opening into an artery or  directed to the outer lumen of the artery via
an other vessel with a conventional catheter introducer  15  optical fiber
centrally located in the semi-rigid tube or dilator. The size of the
opening will vary depend-  such that the laser energy passes through the
ing on the type of procedure and the size of the  optical fiber and balloon
of the semi-rigid tube to catheter which is used. For example, the diameter
thermally weld the artery and seal the Incision. of the catheter and
catheter sheath used in stan-    A further approach to resolving the
above-iden- dard angiography procedures is typically between   20  tified
problems is disclosed in U.S. Patent No. 5 to 8 French (1.67 mm and 2.67
mm, respec-       4,744,364 granted to Kensey on May 17, 1988 and tively).
The diameter of the catheter and catheter  related U.S. Patent Nos.
4,852,568 and 4,890,612 sheath used in angioplasty procedures may be 8
granted to Kensey on August 1, 1989 and January (2.67 mm) or 9 (3.33 mm)
French. The diameter of  2, 1990, respectively. The first two Kensey
patents the catheter and catheter sheath used in intro-aortic  25  disclose
a device for sealing an opening in the wall balloon pump procedures is
typically between 14   of a blood vessel which consists of an elongate to
16 French (4.67 mm and 5.33 mm, respectively)  tubular body having an
expandable closure mem- and the diameter of the catheter and catheter
ber removably disposed therein. The tubular body sheath used with
cardiopulmonary support systems  also includes an ejecting device disposed
within is typically between 18 and 20 French (6.0 mm and   30  the tubular
body for forcing the closure member 6.67 mm, respectively). Additionally,
the catheter is  from the tubular body into the interior of the blood often
twisted or otherwise manipulated as it is   vessel. A retraction filament
is secured to the clo- advanced to the treatment site, thereby causing a
sure member so that the engagement surface of further enlargement of the
incision or puncture in  the closure member hemostatically engages the the
body of the patient.                     35  inner surface of the blood
vessel contiguous with When the medical procedure is completed and   the
puncture. The final Kensey patent discloses a the catheter is removed from
the artery or other  device which includes a plug member having a blood
vessel, conventional practice has been to   holding portion which is
adapted to engage por- apply external pressure to the entry site until
clot-  tions of the tissue adjacent to the punctured vessel ting occurs.
Because many of the patients under-  40  or organ to hold the plug member
in place and a going these procedures have been medicated with   sealing
portion formed of a foam material which an anticoagulant such as heparin,
the nurse may   extends into the punctured vessel or organ to en- be
required to apply external pressure to the inci-  gage the tissue
contiguous therewith to seal the sion site for an extended period of time.
The time  puncture. required to stop bleeding at the incision is not an
45  None of the prior art devices teach the use of a efficient use of the
nurses time and a painful hema-  simple and relatively inexpensive means
for effec- toma or unsightly bruise may still occur at the   ting the
closure of a puncture or incision in the incision site because the artery
will continue to  Wall of a blood vessel, duct or lumen without bleed
internally until clotting blocks the opening in  extending into the
affected blood vessel, duct or the artery.
so  lumen. U.S. Patent No. 4,829,994 granted to Kurth on May 16, 1989
attempts to resolve the above-de-    DISCLOSURE OF THE INVENTION scribed
problem by providing an apron-like device consisting of a pelvic apron and
a groin strap to    Accordingly, it is an object of the present in- apply a
compressive force to the femoral vessel of  55  vention to provide a device
which overcomes the the patient. Although this device effectively elimi-
disadvantages of the prior art. nates the need to have a nurse apply direct
pres-    It is another object of the present invention to sure to the
incision site, the decrease in blood flow  reduce the time required for
sealing an incision in 2    



3                 EP 0 551 425 B1                    4 an artery and to
decrease the likelihood that a        A further advantage of the present
invention is hematoma will form after the catheter is removed   that it is
relatively simple to use and the likelihood from the incision.
that a hematoma will form at the incision site is These and other objects
of the present inven-   minimized. tion are achieved by providing a device
for sealing   5 an incision in a blood vessel, duct or lumen using  Brief
Description of the Drawings the device as described hereinafter. According
to the invention there is provided a    Figure 1 is a side elevational
view, partially in closure device for sealing an incision formed in the
cross section, showing the catheter sheath and body of a patient wherein
the incision extends from   io  balloon catheter of the present invention
insert- the skin of the patient into a blood vessel, duct or  ed in the
patient; lumen of the patient, said closure device compris-    Figure 2 is
a side elevational view, partially in ing an elongate biodegradable plug
and positioning    cross section, showing the balloon of the balloon means
adapted to position the distal end of said      catheter inflated and
positioned in the patient; plug adjacent to the blood vessel, duct or
lumen;  15  Figure 3 is a side elevational view, partially in characterized
in that the distal portion of said posi-  cross section, showing the vessel
plug and bal- tioning means is outwardly extendable such that      loon
catheter inserted into the patient; when a proximal force is applied to the
positioning   Figure 4 is a side elevational view, partially In means it
engages the wall of said blood vessel,       cross section, showing the
vessel plug posi- duct or lumen; the positioning means being wholly  20
tioned in the patient with the balloon catheter removable from the patient,
and in use adapted to    removed; position said plug adjacent to the outer
surface of   Figure 5 is a partial side view showing the distal the blood
vessel, duct or lumen.                      end of the vessel plug of the
present invention; One form of the present invention preferably      Figure
6 is a side elevational view, partially in includes a relatively small
diameter balloon cath-  25  cross-section, showing an alternate form of the
eter and a porous, absorbable vessel plug. The        present invention
once it has been initially in- vessel plug includes a distal end which is
sized      serted into the patient; and shaped so that the distal end of
the vessel       Figure 7 is a side elevational view, partially in plug may
be positioned adjacent to the outer sur-    cross-section, showing the
introducer assembly face of the blood vessel, duct or lumen and will not
30  of Figure 6 with the locating wings in the ex- cause a disruption in
the flow of fluid past the      tended position; incision. The method of
using the preferred form of   Figure 8 is a side elevational view,
partially in the present invention includes the steps of inserting  cross
section showing the introducer assembly the balloon catheter through the
previously inserted  of Figure 6 with the extended locating wings catheter
sheath and then removing the catheter  35    positioned adjacent to the
inner wall of the pa- sheath from the incision. The balloon is then in-
tient's blood vessel; and flated and positioned adjacent to the inner wall
of   Figure 9 is a side elevational view, partially in the blood vessel,
duct or lumen. Next, the vessel     cross section showing the introducer
assembly plug is inserted into the incision until the distal end  of Figure
6 after the plunger member and inner of the vessel plug is positioned
adjacent to the   40  and outer sleeves of the introducer assembly balloon
on the distal end of the catheter. The        have been partially removed
from the patient balloon is then deflated and the catheter is re-
while the plunger is held stationary to retain moved from the incision.
Finally, a dressing may      proper placement of the vessel plug. be placed
over the incision site to retain the vessel plug in the incision until the
vessel plug is incor-  45   MODE(S) FOR CARRYING OUT THE INVENTION porated
into the surrounding tissue. Another form of the invention comprises rela-
The present invention is described hereinafter tively slidable tubes having
radially outwardly ex-  with specific reference to the use of the present
tendable wings to engage the wall of the blood     invention for sealing an
incision or puncture in a vessel, duct or lumen, the wings being
retractable  50  blood vessel such as the femoral artery 10 of a to enable
the tubes to be removed.                 patient. It is contemplated that
the present inven- An advantage of the present invention is that   tion may
be used with nearly any catheterization or the distal end of the vessel
plug does not extend  other medical procedure wherein it is desirable to
into the blood vessel, duct or lumen and therefore,  seal an incision or
puncture to prevent the loss of the flow of fluid through the vessel is not
ob-  55  the patient's body fluid therethrough. As used here- structed by
the vessel plug and the likelihood that  in, the distal end of an element
is referred to as the a thrombosis will form at the incision site is re-
end of the element nearest to the patient and the duced.
proximal end of an element is referred to as the 3    



5                 EP0551 425B1                       6 element furthest
away from the patient.            artery 10. The proximal end 34 of the
vessel plug In order to more fully understand and appre-    20 may be
excised after placement in the patient ciate the present invention, a brief
description of a  and positioned at or slightly below the epidermal
conventional angiographic catheterization proce-   layer of the patient's
skin as described more fully dure through the femoral artery of the patient
is set   5   hereinafter. forth herein. In such a procedure, an
angiographic     Once the angiographic or other medical proce- needle (not
shown) is inserted percutaneously      dure has been performed and the
catheter is re- through the epidermal and dermal layer of the skin  moved
from the patient, the introducer or catheter 12 of the patient at a
preferred angle of approxi-  sheath 14 remains in the incision as shown in
mately 25 to 45 degrees. The needle is inserted   10  Figure 1. The
catheter sheath 14 functions to main- between 6 mm and 70 mm percutaneously
into the     tain the incision open while the balloon catheter 22 skin of
the patient until the needle pierces the   is inserted therethrough. Once
the balloon catheter femoral artery. The puncture of the artery 10 by   22
is properly positioned in the incision so that the the needle is then
confirmed by the physician and  distal end 26 of the balloon catheter 22
extends a small diameter guide wire (not shown) is inserted   15  into the
artery 10, the user may withdraw the through the needle for approximately
15 to 20 cm.  catheter sheath 14 from around the balloon cath- The needle
is then withdrawn over the guidewire    eter 22 and out of the incision.
The incision will while pressure is applied to the artery 10 to limit  then
collapse around the shaft of the balloon cath- the bleeding and prevent the
formation of a hema-  eter 22 and the user may attach a syringe to the toma
at the incision site. The catheter (not shown)  20  syringe attachment 30
on the proximal end 28 of and an outer introducer or catheter sheath 14 are
the balloon catheter 22 to inflate the balloon 24. inserted over the
guidewire and the guidewire is    Alternately, the balloon catheter 22 may
include an then removed from the inside of the catheter. Next,  inflation
member (not shown) preattached to the the catheter is advanced to the final
location and  proximal end thereof which may be squeezed or the procedure
is performed. Once the procedure  25  other-wise actuated to temporarily
inflate the bal- has been completed, the catheter is removed and    loon
24. Once the balloon 24 is inflated, the balloon only the catheter sheath
14 remains in the incision  catheter 22 is withdrawn from the incision
until the to allow the vessel plug 20 of the present invention  inflated
balloon 24 is positioned adjacent to the to be inserted into the incision
as described      incision site along the inner lumen of the artery 10.
hereinafter.                                  30  The vessel plug 20 is
then inserted into the incision As shown in Figures 1-5, the preferred form
of  along the shaft of the balloon catheter 22 until the the present
invention consists generally of a rela-  distal end 32 of the vessel plug
20 contacts the tively small diameter balloon catheter 22 and the  inflated
balloon 24 on the distal end 26 of the vessel plug 20. The balloon catheter
preferably has  balloon catheter 22. In this position, the distal end an
outer diameter of 1 mm or less and includes an   35  32 of the vessel plug
20 is aligned with the outer inflatable balloon 24 on the distal end 26
thereof.  lumen of the artery 10 and the balloon 24 prevents The balloon
catheter 22 may be constructed of      the vessel plug 20 from extending
into the artery nearly any semi-rigid material such as polyethylene  10.
Once the vessel plug 20 is properly positioned or polyvinylchloride. The
balloon catheter 22 in-  in the incision, the balloon 24 is deflated and
the cludes a proximal end 28 having a syringe attach-  40  balloon catheter
22 is removed from the incision. ment 30 thereon. The syringe attachment 30
is      The user may apply a small amount of pressure to designed to
receive a liquid or a gas from a sy-   the incision as the balloon catheter
22 is removed ringe 31 which is attachable thereto to allow for the  to
frictionally retain the vessel plug 20 in the inci- inflation of the
balloon as described more fully   sion. Once the vessel plug 20 is inserted
in the hereinafter.                                  45 incision, the
vessel plug 20 will expand as fluids As shown in Figures 3-5, the vessel
plug 20 of  are drawn into the vessel plug 20 from the blood the present
invention is preferably a cylindrical rod-  vessels and tissues surrounding
the incision and shaped member which is constructed of a porous,
therefore, the contraction of the tissue surrounding biodegradable and
expandable hemostatic collagen   the vessel plug 20 along with the
expansion of the sponge such as the collagen cuff sold by Vitaphore  50
vessel plug 20 in the incision will assist in retaining Corporation under
the name VITACUFF, or a poly-    the vessel plug 20 in the predetermined
position in merized polylactic acid, or polyglycolic acid matrix.  the
incision. The removal of the balloon catheter 22 The distal end 32 of the
vessel plug 20 is prefer-  from the incision will not adversely affect the
posi- ably oriented at an angle of approximately 25 to 45  tioning of the
vessel plug 20 because the balloon degrees with respect to the lengthwise
dimension  55  catheter 22 prevents the portion of the vessel plug of the
vessel plug 20 and, as shown in Figure 5,   20 adjacent to the balloon
catheter 22 from soften- the distal end 32 of the vessel plug 20 is
preferably  ing and absorbing fluid from the surrounding tissue contoured
to conform to the outer lumen of the     until the balloon catheter 22 is
removed from the 4    



7                 EP 0 551 425 B1                    8 incision. As a final
step in the insertion of the  63. The inner sleeve 58 includes a pair of
out- vessel plug 20 into the incision, the proximal end  wardly biased and
extending locating wings 64 34 of the vessel plug 20 which extends beyond
the  positioned near the distal end 63 of the inner skin 12 of the patient
may be excised so that the  sleeve 58. These locating wings 64 are biased
proximal end 34 of the vessel plug 20 is positioned   5   outwardly and may
be opened by withdrawing the near the lower portion of the epidermal layer
of the  outer sleeve 56 from around the distal end 63 of skin 12. The
opening in the skin 12 may then be    the inner sleeve 58, and closed by
the return of the sutured closed or have a dressing applied over the  outer
sleeve 56 to its original position around the incision site.
distal end 63 of the inner sleeve 58. Alternately, it As described briefly
above, the vessel plug 20   10  is anticipated that the present embodiment
may be of the preferred embodiment initially swells when it  constructed of
one or more cylindrical sleeve mem- is placed in the incision to prevent
the formation of  bers having an actuation member located near the a
hematoma at the incision site. Additionally, the  proximal end of the
sleeve such that rotation of a porosity of the vessel plug 20 may vary
depending  lever, rotating handle or other actuation member on the
anticipated size of the incision so that the   15  near the proximal end of
the sleeve will cause one fluids from the surrounding tissue may be ab-
or more of the locating wings on the distal end of sorbed more rapidly if a
larger incision is made or  the sleeve to project radially outwardly from
the if it is necessary for the vessel plug 20 to expand  distal end of the
sleeve to temporarily increase the more quickly. Additionally, the porosity
of the ves-  radial circumference of the distal end of the sleeve sel plug
20 provides the means for connective   20  as the vessel plug 52 is moved
to the desired tissue cell infiltration into the vessel plug 20 so that
location in the incision. the patient's tissue will ultimately fill the
percuta-  The vessel plug 52 of the present embodiment neous incision at
various rates according to the   preferably consists of a collagenous
material which porosity of the vessel plug 20. By positioning the  is
formed as a relatively short rod-like member distal end 32 of the vessel
plug 20 at or near the   25  having an angled and contoured distal end 68
outer lumen of the artery 10, there is no disruption  which is shaped to
conform to the outer contour of of the fluid flow through the artery 10 at
the inci-  the lumen of the blood vessel 70. The proximal end sion site and
the risk of thrombosis is minimized as  72 of the vessel plug 52 may be
excised after compared to prior devices which include a closure  placement
and positioned at or slightly below the or sealing member which is
positioned along the   30  epidermal layer of the patient's skin, as
previously inner lumen of the artery 10. It is anticipated that  described.
In the present embodiment, the vessel the vessel plug 20 will degrade and
be absorbed    plug 52 is positioned in an initial, preloaded con- within a
few weeks or months so that there is no   dition within the insertion
assembly 50 so that the need to remove the vessel plug 20 from the inci-
distal end 68 of the vessel plug 52 is located in a sion at a later date.
Additionally, the vessel plug 20   35  predetermined position within the
outer and inner may be formulated to include a conventional clot-  sleeves
56 and 58 and adjacent to the locating ting agent, such as a tissue
thromboplastin, which  wings 64 as shown in Figures 6 and 7. is
incorporated in the collagenous material to accel-  The plunger member 54
of the present em- erate local hematosis and which will allow the phy-
bodiment is preferably a cylindrically-shaped mem- sician to maintain the
patient on an anticlotting   40  ber which is sized to slidably fit within
the inner agent such as heparin after the procedure has      diameter of
the inner sleeve 58. In the initial, been performed. It is further
anticipated that the  preloaded condition, the proximal end of the plung-
vessel plug 20 may be formulated to include a      er member 54 extends
proximally beyond the radiopaque  material longitudinally  incorporated
proximal ends of the outer sleeve 56 and the inner therein to allow the
placement of the vessel plug   45  sleeve 58. The proximal end of the
plunger mem- 20 to be observed using conventionally visualiza-  ber 54
includes a proximal member 74 thereon tion methods.
which is designed to allow the user to retain the Figures 6-9 illustrate an
alternate form of the  position of the plunger member 54 and the vessel
present invention which consists generally of a    plug 52 in the preferred
position within the incision preloaded insertion assembly 50 having a
vessel  50  as the inner and outer sleeves 56 and 58 are plug 52 associated
therewith. The insertion assem-  withdrawn from the incision as described
more fully bly 50 of this embodiment consists of a syringe-   hereinafter.
like device with a plunger 54; a cylindrically shaped  As with the
preferred embodiment shown in outer sleeve 56 and a cylindrically shaped
inner   Figures 1-5, the alternate embodiment shown in sleeve 58. The
plunger 54 is preferably sized so   55  Figures 6-9 is used after the
medical procedure that a portion thereof slidably fits within the cylin-
has been performed. In this embodiment, the pre- drical inner sleeve 58.
The outer sleeve 56 and the  viously inserted catheter sheath (not shown)
is ini- inner sleeve 58 include angled distal ends 62 and  tially removed
while external pressure is applied to 5    



9                 EP 0 551 425 B1                   10 the incision to
prevent blood loss. The preloaded    As with the prior embodiment, the
distal end 68 insertion assembly 50 is then inserted into the   of the
vessel plug 52 is positioned in the incision at incision and blood vessel
as shown in Figure 6.   or adjacent to the outer lumen of the blood vessel
Alternatively, this exchange of catheter assemblies  70 so that none of the
vessel plug 52 extends into may be facilitated by the use of a guidewire
(not   5   the blood vessel 70 to disrupt the flow of blood shown) which is
placed through the catheter sheath  therethrough. The porosity of the
vessel plug 52 is prior to its removal from the incision. The insertion
chosen so that the vessel plug 52 will expand as it assembly 50 may then be
subsequently inserted     absorbs fluids from the surrounding tissue and so
into the incision along or over the guidewire. Once  that the vessel plug
52 will degrade in a matter of the user verifies that the insertion
assembly 50 is  10  weeks or months. Because the vessel plug 52 does fully
inserted within the incision and blood vessel  not extend into the lumen of
the blood vessel 70, 70 as shown in Figure 6, the user may withdraw   the
vessel plug 52 of the present embodiment may the outer sleeve 56 slightly
with respect to the  include a clotting agent incorporated therein to inner
sleeve 58 to extend the locating wings 64   promote localized hemostasis in
the incision with- laterally outwardly from the distal end 63 of the   15
out increasing the likelihood of thrombosis forma- inner sleeve 58. The
user may then withdraw the   tion in the blood vessel 70. insertion
assembly 50 from the incision until the    While the preferred forms of the
present inven- locating wings 64 contact a predetermined portion  tion are
described and illustrated herein, it will be of the inner lumen of the
blood vessel 70 as shown  obvious to those skilled in the art that various
in Figure 8. The distal end 68 of the vessel plug 52   20  changes and
modifications may be made thereto is particularly positioned in the outer
and inner  without departing from the scope of the present sleeves 56 and
58 and adjacent to the locating   invention as defined by the following
claims. wings 64 so that when the locating wings 64 con- tact the inner
lumen of the blood vessel 70, the  Claims distal end 68 of the vessel plug
52 is properly  25 aligned in the incision. Next, while holding the  1. A
closure device for sealing an incision formed plunger member 54 in a fixed
position with respect   in the body of a patient wherein the incision to
the patient, the user returns the outer sleeve 56  extends from the skin
(12) of the patient into a to its original position around the inner sleeve
58 to  blood vessel, duct or lumen (10,70) of the retract the locating
wings 64 on the distal end 63 of  30  patient, said closure device
comprising an the inner sleeve 58. While continuing to hold the
elongate biodegradable plug (34,52) and posi- plunger 54 in a fixed
position relative to the incision  tioning means (24,58) adapted to
position the to retain the vessel plug 52 at the desired depth,    distal
end of said plug (34,52) adjacent to the the outer and inner sleeves 56 and
58 of the          blood vessel, duct or lumen; characterized in insertion
assembly 50 are withdrawn from the inci-  35  that the distal portion of
said positioning means sion and from around the vessel plug 52 as shown
(24,58) is outwardly extendable such that when in Figure 9. The overall
length of the plunger mem-  a proximal force is applied to the positioning
ber 54 and the vessel plug 52 are chosen so that      means it engages the
wall of said blood ves- as the proximal end of the inner sleeve 54 reaches
sel, duct or lumen; the positioning means the proximal member 74 on the
plunger member  40     (24,58) being wholly removable from the pa- 54, a
sufficient amount of the vessel plug 52 will   tient, and in use adapted to
position said plug extend distally beyond the insertion assembly 50
(34,52) adjacent to the outer surface of the so that the insertion assembly
50 may then be        blood vessel, duct or lumen. withdrawn from the
incision while the distal end 68 of the vessel plug 52 is frictionally
retained in the   45  2. The closure device of claim 1 wherein said desired
position in the incision.                    positioning means (24,58)
includes a manually The locating wings 64 of the present embodi-
actuatable locating member (56) movable ax- ment serve to provide a minimal
amount of resis-     ially thereof between a first position in which tance
as the insertion assembly 50 is moved to the   the respective distal ends
are generally co- desired location along the inner lumen of the blood   so
planar, and a second position in which the vessel 70. It is anticipated
that the locating wings  distal end (24,64) of the positioning means 64 may
be actuated by nearly any actuation           (24,58) extends laterally of
the locating mem- mechanism as long as the locating wings 64 are       ber
(56). retractable and provide sufficient resistance at the inner lumen of
the blood vessel 70 to signal the   55  3. The closure device of claim 2
wherein said user that the insertion assembly 50 is in the proper
positioning means (58) includes flexible wings position for the insertion
of the vessel plug 52 into  (64) at the distal end thereof. the incision. 6



9         EP 0 551 425 B1             10 the incision to prevent blood
loss. The preloaded     As with the prior embodiment, the distal end 68
insertion assembly 50 is then inserted into the   of the vessel plug 52 is
positioned in the incision at incision and blood vessel as shown in Figure
6.   or adjacent to the outer lumen of the blood vessel Alternatively, this
exchange of catheter assemblies  70 so that none of the vessel plug 52
extends into may be facilitated by the use of a guidewire (not   5   the
blood vessel 70 to disrupt the flow of blood shown) which is placed through
the catheter sheath  therethrough. The porosity of the vessel plug 52 is
prior to its removal from the incision. The insertion  chosen so that the
vessel plug 52 will expand as it assembly 50 may then be subsequently
inserted     absorbs fluids from the surrounding tissue and so into the
incision along or over the guidewire. Once  that the vessel plug 52 will
degrade in a matter of the user verifies that the insertion assembly 50 is
10   weeks or months. Because the vessel plug 52 does fully inserted within
the incision and blood vessel  not extend into the lumen of the blood
vessel 70, 70 as shown in Figure 6, the user may withdraw    the vessel
plug 52 of the present embodiment may the outer sleeve 56 slightly with
respect to the  include a clotting agent incorporated therein to inner
sleeve 58 to extend the locating wings 64   promote localized hemostasis in
the incision with- laterally outwardly from the distal end 63 of the   15
out increasing the likelihood of thrombosis forma- inner sleeve 58. The
user may then withdraw the   tion in the blood vessel 70. insertion
assembly 50 from the incision until the     While the preferred forms of
the present inven- locating wings 64 contact a predetermined portion  tion
are described and illustrated herein, it will be of the inner lumen of the
blood vessel 70 as shown  obvious to those skilled in the art that various
in Figure 8. The distal end 68 of the vessel plug 52   20  changes and
modifications may be made thereto is particularly positioned in the outer
and inner  without departing from the scope of the present sleeves 56 and
58 and adjacent to the locating    invention as defined by the following
claims. wings 64 so that when the locating wings 64 con- tact the inner
lumen of the blood vessel 70, the   Claims distal end 68 of the vessel plug
52 is properly  25 aligned in the incision. Next, while holding the   1. A
closure device for sealing an incision formed plunger member 54 in a fixed
position with respect    in the body of a patient wherein the incision to
the patient, the user returns the outer sleeve 56  extends from the skin
(12) of the patient into a to its original position around the inner sleeve
58 to  blood vessel, duct or lumen (10,70) of the retract the locating
wings 64 on the distal end 63 of  30  patient, said closure device
comprising an the inner sleeve 58. While continuing to hold the
elongate biodegradable plug (34,52) and posi- plunger 54 in a fixed
position relative to the incision  tioning means (24,58) adapted to
position the to retain the vessel plug 52 at the desired depth,    distal
end of said plug (34,52) adjacent to the the outer and inner sleeves 56 and
58 of the          blood vessel, duct or lumen; characterized in insertion
assembly 50 are withdrawn from the inci-  35  that the distal portion of
said positioning means sion and from around the vessel plug 52 as shown
(24,58) is outwardly extendable such that when in Figure 9. The overall
length of the plunger mem-   a proximal force is applied to the positioning
ber 54 and the vessel plug 52 are chosen so that      means it engages the
wall of said blood ves- as the proximal end of the inner sleeve 54 reaches
sel, duct or lumen; the positioning means the proximal member 74 on the
plunger member  40      (24,58) being wholly removable from the pa- 54, a
sufficient amount of the vessel plug 52 will   tient, and in use adapted to
position said plug extend distally beyond the insertion assembly 50
(34,52) adjacent to the outer surface of the so that the insertion assembly
50 may then be         blood vessel, duct or lumen. withdrawn from the
incision while the distal end 68 of the vessel plug 52 is frictionally
retained in the   45  2. The closure device of claim 1 wherein said desired
position in the incision.                     positioning means (24,58)
includes a manually The locating wings 64 of the present embodi-
actuatable locating member (56) movable ax- ment serve to provide a minimal
amount of resis-     ially thereof between a first position in which tance
as the insertion assembly 50 is moved to the    the respective distal ends
are generally co- desired location along the inner lumen of the blood   50
planar, and a second position in which the vessel 70. It is anticipated
that the locating wings  distal end (24,64) of the positioning means 64 may
be actuated by nearly any actuation            (24,58) extends laterally of
the locating mem- mechanism as long as the locating wings 64 are        ber
(56). retractable and provide sufficient resistance at the inner lumen of
the blood vessel 70 to signal the   55  3. The closure device of claim 2
wherein said user that the insertion assembly 50 is in the proper
positioning means (58) includes flexible wings position for the insertion
of the vessel plug 52 into  (64) at the distal end thereof. the incision. 6



11                EPO 551 425 B1                     12 4. The closure
device of claim 2 or claim 3            eine Kraft in Proximalrichtung auf
das Positio- wherein said positioning means (58) is sub-        niermittel
ausgeabt wird, die Wand des ge- stantially tubular and said plug (52) is
preload-  nannten BlutgefaBes, Kanales oder Hohlrau- ed therein.
mes ber0hrt, wobei das Positioniermittel (24, 6       58) ganzlich vom
Patienten abnehmbar und 5. The closure device of any of claims 2-4
bei der Benutzung dazu eingerichtet ist, um wherein said locating member
(56) is substan-      den genannten Pfropfen (34, 52) in der Nahe tially
tubular and comprises an outer sleeve of    der auBeren Oberflache des
BlutgeflIes, Ka- said positioning means (58).                       nales
oder Hohlraumes zu positionieren. 70 6. The closure device of claim 4 or
claim 5        2. VerschluBvorrichtung nach Anspruch 1, bei der wherein
said positioning means (58) includes a     das genannte Positioniermittel
(24, 58) ein ma- plunger (54) slidable therein and proximal of      nuell
betatigbares Lokalisierglied (56) aufweist, said plug (52).
das axial zu ihm zwischen einer ersten Stel- t5     lung, in der die
betreffenden distalen Enden im 7. The closure device of claim 1 wherein
said          wesentlichen in einer gemeinsamen Ebene lie- positioning
means (24,58) extends along and        gen, und einer zweiten Stellung
bewegbar ist, against a portion of the side of said plug         in der das
distale Ende (24, 64) des Positio- (34,52).
rniermittels (24, 58) sich vom  Lokalisierglied 20      (56) sefflich weg
erstreckt. 8. The closure device of claim 7 wherein said positioning means
(24) includes an inflatable  3. VerschluBvorrichtung nach Anspruch 2, bei
der member at the distal end thereof.                  das genannte
Positioniermittel (58) flexible FlU- gel (64) am distalen Ende desselben
beinhal- 9  The closure device of claim 8 wherein said  25     tet.
positioning means (24) comprises a balloon catheter.
4. Verschlufvorrichtung nach Anspruch 2 oder 3, bei der das genannte
Positioniermittel (58) im 10. The closure device of any preceding claim
wesentlichen rohrformig und der genannte wherein the distal end (32) of
said plug (34,52)  30  Pfropfen (52) darin voreingesetzt ist. is shaped to
conform to the outer surface of said blood vessel, duct or lumen (10,70).
5. VerschluBvorrichtung nach einem der AnsprU- che 2 bis 4, bei der das
genannte Lokalisier- 11. The closure device of any preceding claim
glied (56) im wesentlichen rohrformig ist und wherein said plug (34,52) is
longer than the   35  eine AuBere HUlse des genannten Positionier- depth of
said incision.                            mittels (58) bildet. 12. The
closure device of any preceding claim      6. Verschlufvorrichtung nach
Anspruch 4 oder wherein the distal end (32) of said plug (34,52)   Anspruch
5, bei der das genannte Positionier- is at an angle of approximately 25 to
45 de-  4o   mittel (58) einen Kolben (54) beinhaltet, der grees to the
longitudinal axis thereof.            darin verschiebbar und proximal von
dem ge- nannten Pfropfen (52) angeordnet ist. PatentansprUche 7.
VerschluBvorrichtung nach Anspruch 1, bei der 1. VerschluBvorrichtung zur
Abdichtung einer im   4s   sich das genannte Positioniermittel (24, 58)
Kbrper eines Patienten ausgebildeten Inzision,     langs eines Tells der
Seite des genannten die sich von der Haut (12) des Patienten in ein
Pfropfens (34, 52) und daran anliegend er- BlutgefMB, einen Kanal oder
Hohlraum (10, 70)      streckt. des Patienten hinein erstreckt, wobei
besagte VerschluBvorrichtung  einen  langgestreckten,  so  8.
VerschluBvorrichtung nach Anspruch 7, bei der biologisch abbaubaren
Pfropfen (34, 52) und        das genannte Positioniermittel (24) ein
aufblas- ein Positioniermittel (24, 58) aufweist, das dazu  bares Element
an seinem distalen Ende bein- vorgesehen ist, das distale Ende des genann-
haltet. ten Pfropfens (34, 52) in der Nahe des Blutge- faBes, Kanales oder
Hohlraumes zu positionie-  65  9. Verschlugvorrichtung nach Anspruch 8, be!
der ren, dadurch gekennzeichnet, daB der distale       das genannte
Positioniermittel (24) einen Bal- Teil des genannten Positioniermittels
(24, 58)     lonkatheter aufweist. nach auBen aufweitbar ist, so daB er,
wenn 7    13                EP0551425B1                       14
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10. Verschluevorrichtung nach irgendeinem  vor-   4. Ensemble d'insertion
salon la revendication 2 ausgehenden Anspruch, bei der das distale
ou la revendication 3, dans lequel lesdits Ende (32) des genannten
Pfropfens (34, 52) so     moyens de positionnement (58) sont substan-
geformt ist, daB es der luferen Oberflache        tiellement tubulaires et
ledit bouchon (52) est des genannten  BlutgefifBes, Kanales odor   5
precharge h l'interieur. Hohiraumes (10, 70) formangepalit ist. 5. Ensemble
d'insertion selon l'une quelconque 11. VerschluBvorrichtung nach
irgendeinem  vor-      des revendications 2 & 4, dans lequel ledit
ausgehenden Anspruch, bel der der genannte        element d'assemblage (56)
sst substantielle- Pfropfen (34, 52) linger ist als die Tiefe der  1o  ment
tubulaire et comprend un manchon exte- besagten Inzision.
rieur desdits moyens de positionnement (58). 12. VerschluBvorrichtung nach
irgendeinem  vor-   6. Ensemble d'insertion selon la revendication 4
ausgehenden Anspruch, be! der das distale         ou la revendication 5,
dans lequel lesdits Ends (32) des genannten Pfropfens (34, 52)  15
moyens de positionnement (58) comprennent sich in elnem Winkel von ungefahr
25 bis 45       un piston (54) pouvant coulisser & l'intdrieur et Grad zu
seiner LAngsachse erstreckt.              proximal dudit bouchon (52). J
Revendlcatlons                                     7. Ensemble d'insertion
solon la revendication 1, 20      dans lequel lesdits moyens de
positionnement 1. Ensemble d'insertion pour colmater une inci-      (24,
58) s'dtendent le long et contre une partie sion formde dans le corps d'un
patient dans       du c8te dudit bouchon (34, 52). lequel l'incision
s'etend de la peau (12) du patient a un vaisseau sanguin, canal ou ouver-
&  Ensemble d'insertion solon la revendication 7, ture (10, 70) du patient,
ledit ensemble d'inser-  25  dans lequel lesdits moyens de positionnement
ton comprenant un bouchon biodegradable al-       (24) comprennent un
element gonflable a l'ex- long6 (34, 52) et des moyens de positionne-
trdmite distale de ceux-ci. ment. (24, 58) adaptes pour positionner
l'extre- mit6 distale dudit bouchon (34, 52) adjacent au  9. Ensemble
d'insertion salon la revendication 8, vaisseau sanguin, canal ou A
l'ouverture ; ca-  30  dans lequel lesdits moyens de positionnement
racterise en ce quo la partie distale desdits     (24) comprennent un
cath6ter formant ballon. moyens de positionnement (24, 58) est exten- sible
vers l'exterieur dc sorte quo lorsqu'une  10. Ensemble d'insertion solon
l'une quelconque force proximale est appliquee aux moyens de       des
revendications precedentes, dans lequel positionnement, elle s'engage dans
la paroi du   35  Il'extremite distale (32) dudit bouchon (34, 52) vaisseau
sanguin, canal ou de l'ouverture; les    est formee pour se conformer & la
surface K....'  moyens de positionnement (24, 58) pouvant         externe
dudit vaisseau sanguin, canal ou de 8tre entibrement retires du patient, et
en utili-  l'ouverture (10, 70). sation adaptes pour positionner ledit
bouchon (34, 52) adjacent & la surface externe du vais-  40  11. Ensemble
d'insertion solon l'une quelconque seau sanguin, canal ou ouverture.
des revendications precedentes, dans loquel ledit bouchon (34, 52) est plus
long quo la 2. Ensemble d'insertion salon la revendication 1,
profondour de ladite incision. dans loquel lesdits moyens de positionnement
(24, 58) comprennent un element de mise en   45  12. Ensemble d'insertion
salon l'une quelconque place (56) pouvant Atre actionne manusllement
des revendications precdentes, dans lequel mobile axialement & celui-ci
entre une premie-    I'extremite distale (32) dudit bouchon (34, 52) re
position dans laquelle les extremites distales  est & un angle d'environ 25
& 45 degrds par respectives sont generalement co-planaires, et    rapport a
l'axe longitudinal de celui-ci. une seconde position dans laquelle
l'extremite  5o distale (24, 64) des moyens de positionnement (24, 58)
s'etend lateralement & l'element de mise en place (56). 3. Ensemble
d'insertion solon la revendication 2,  55 dans lequel lesdits moyens de
positionnoment (58) comprennent des ailes flexibles (64) & l'extremite
distale de ceux-ci. 8    


