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device for sealing a puncture or incision formed percutaneously in tissue
separating two Internal Field of the Invention
portions of the body of a living being and a method of use of that device.
That closure also comprises This invention relates generally to medical de-
5   plug. However, that plug is formed of a material vices, and more
specifically to devices for sealing  which when located within the puncture
or Incision punctures or incisions in the body of a living being.  expands
automatically to engage the tissue contig- uous therewith to seal the
puncture and incision Background Art
from the flow of body fluid therethrough. The clo- 10  sure is in the form
of a holding member, a filament, In  United  States  patents 4,744,364  and
and a sealing member. The holding member is an 4,852,568, assigned to the
same assignee as this   elongated body, constructed like a toggle, and
invention, there is disclosed an instrument and    preferably formed of a
biodegradable, thermoplas- closure (plug) device for sealing an opening in
tic polymer, such as polyglactide. The toggle is tissue separating one
portion of the body of a living   15   molded onto the distal end of the
filament. The being from another portion, e.g., a puncture in a  filament
is also biodegradable, and preferably blood vessel, duct or lumen, of a
living being. Also  formed of polyglactide suture. The filament, being
disclosed are methods of use of that device. The   flexible, enables the
toggle to pivot to various ori- instrument basically comprises an elongated
tubu-  entations with respect to it. The sealing member lar body having an
outlet at its distal end. The   20  basically comprises a cylindrical plug,
preferably distal end of the device is arranged to be inserted,  formed of
a compressed foam, which is highly such as percutaneously, through the
puncture. In   absorbent and which when disposed within the the case where
the puncture is an artery or other  body swells in excess of its compressed
diameter. blood vessel, the outlet is inserted through the       The
closure is arranged to be used by an puncture so that it is located within
the blood   25  instrument to place it within the puncture or inci-
vessel's interior. An expandable closure is dispos-  sion to be sealed. The
instrument includes a tubu- ed within the device's tubular body and is
formed  lar member in which the closure is disposed so so that it is held
in a compact or compressed      that the toggle is oriented with its
longitudinal axis configuration within the tubular body. The tubular
parallel to the longitudinal axis of the tubular mem- body also includes an
ejector in the form of a   30  ber. When so disposed the toggle compresses
the plunger-like member arranged to force the closure  portion of the
distal end of the sealing member. out of the outlet into the portion of the
being's body  The filament extends backward from the toggle contiguous with
the opening, e.g., within the interior  through the sealing member. of the
blood vessel, whereupon the closure auto-       The instrument is
introduced into the puncture matically expands to form an enlarged tissue
en-  35  or incision in the artery or any body tissue (e.g., gagement
surface.                                  the liver, gall bladder, lung,
heart, etc.) until its A retraction filament is secured to the closure
outlet is at the desired position. In the case of to enable it to be pulled
fully into the puncture after  sealing an artery, the outlet of the
instrument is the device's tubular body has been withdrawn so    positioned
so that it is within the artery. The instru- that the engagement surface of
the closure in-  40   ment is then operated to expel the closure member
timately engages the inner surface of the tissue   from the tubular member.
Once the closure is contiguous with the puncture.
expelled, the instrument is held in this position for In accordance with
one aspect of the disclo-    a short period of time to allow the foam at
the tip of sure or those patents, the filament is held taut or  the
closure, that is the distal end portion of the otherwise secured and placed
on the patient's skin  45  closure, to swell. This action effectively tilts
the to hold the closure in position in the puncture.   toggle. The
instrument may then be withdrawn and Preferably, the closure and filament
are each      the closure's filament retracted. This action pulls formed of
some biodegradable material to enable    the closure's plug portion back
through the punc- them to be left in place. When the closure is used  ture
or incision in the artery wall until its toggle for sealing punctures or
incisions in blood vessels  50  portion engages the inner surface of the
artery wall it is constructed so that when it is open (i.e., in its  to
stop further retraction. As the toggle comes into expanded state) and in
place sealing the puncture  engagement with the arterial wall, it effects
the it doesn't appreciably block the flow of blood     compression of the
distal end portion of the sealing through the blood vessel.
member. Moreover, the proximal end portion of the In Publication NO.
WO-A-89/11301, entitled De-  55  sealing member extends into the puncture
or inci- vice For sealing Percutaneous Puncture In A Ves-   sion in the
subcutaneous tissue to a point closely sel, which has been assigned to the
same assignee  adjacent the skin. These actions effectively seal the as
this invention there is disclosed another closure  puncture or incision
from the passage of blood 2    
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alternative embodiments of the  opening therein. automatically expanding
plug are also disclosed in that patent application.
Summary of the Invention While the closures (plugs) of the aforemen- tioned
patent applications are generally suitable for   5  These and other objects
of this invention are their intended purposes, they nevertheless exhibit
achieved by providing an instrument and a closure certain drawbacks.
for sealing an opening, e.g. a small opening, in In United States patent
No. 3,874,388 (King et  tissue separating one portion of the body of a
living al) there is disclosed a device for closing off a  being from
another portion thereof to prevent the septal defect or shunt in the
vascular system of a   10  flow of body fluids from the one portion to the
other living being. The device includes a pair of stainless  portion
through the opening. steel, umbrella-like closures which are placed in
Accordingly, the invention provides an instru- position via use of a
catheter. To that end one   ment for sealing an opening in tissue
separating umbrella-like closure is inserted through the septal  one
portion of the body of a living being from defect (opening) by one portion
of the catheter and   15  another portion thereof, the instrument
comprising is expanded and pulled back into engagement with  closure means
and carrier means for receipt of the the tissue surrounding the opening on
one side of  closure means, the carrier means comprising tubu- the septum.
The other closure is then introduced,  lar means having a proximally
located portion and expanded and then pushed into place by another    a
distally located portion, the distally located por- portion of the catheter
so that it is on the opposite  20  tion having a free end with an outlet to
be intro- side of the septum and engaging the tissue on that  duced through
the opening, the closure means side of the septum.
comprising anchoring means, sealing means and The closure and catheter of
the King et al    filament means, the anchoring means being config- patent,
appear quite complex in construction and  ured to pass through the opening
in one direction not suitable for sealing various types of openings,  25
but resistant to passage therethrough in the op- e.g. small incisions or
punctures in tissue, such as  posite direction, the filament means being
con- arteries, etc.                                    nected between the
anchoring means and the seal- In Russian Patent No. 782,814 there is dis-
ing means and the instrument having expelling closed a prosthesis device
arranged to be inserted  means to expel the anchoring means through the
through a defect (opening) in the septum of a living  30  outlet and then
to draw the anchoring means into being. That device includes a one-piece
resilient  engagement with the tissue on the distal side of body having a
reinforcement ring and a flat spring  the opening and manually operable
means to op- disposed within it. The spring member is arranged  erate the
expelling means, characterised in that the to be actuated by a rod to cause
it to expand to the  filament is attached to said manually operable
diameter of the ring and thereby bring the resilient  35  means whereby
movement of the manually op- body into sealing engagement with the opening.
erable means in the proximal direction pulls the The closure of the Russian
patent appears to   filament means in that direction and that the attach-
suffer from the same disadvantages as the King et  ment of the filament
means to the anchoring means al patent.
and sealing means is arranged so that pulling the 40  filament means in the
proximal direction when the Object of the Invention
anchoring means is in engagement with the tissue moves the sealing means
distally towards the an- Accordingly, it is a general object of this inven-
choring means and into engagement with the tissue tion to provide a device
which overcomes the dis-  on the opposite side thereof to the anchoring
advantages of the prior art.                 45   means, whereupon the
opening is sealed. It is a further object of this invention to provide  The
invention also provides a closure for seal- an instrument and a closure
therefor, for quickly,  ing an opening in tissue separating one portion of
easily, and effectively sealing a puncture or incision  the body of a
living being from another portion in tissue separating one portion of the
body of a  thereof, the closure being arranged to be inserted living being
from another portion.           so  Into the opening by an instrument
comprising car- It is a further object of this invention to provide  rier
means, the carrier means comprising tubular such a closure which is simple
in construction, low  means having a proximally located portion and a in
cost, and which may be left in place after its  distally located portion,
the distally located portion use.
having an open free end to be introduced through It is still a further
object of this invention to  55  the opening, the closure comprising
anchoring provide an instrument which includes various safety  means,
sealing means and filament means, the features for ensuring safe and proper
placement of  anchoring means being configured to pass through a closure
into the body of a living being to seal an  the opening in one direction
but resistant to pas- 3    
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therethrough in the opposite direction, the      Figure 2 is an enlarged
sectional view of the filament means being connected between the an-
portion of the instrument shown in the encircled choring means and the
sealing means, the filament     area of Figure 1 and showing one embodiment
means being movable in the proximal direction        of the closure of this
invention located therein; after the anchoring means is inserted through
the   5  Figure 3 is an enlarged end view taken along opening,
characterised in that the filament means     line 3-3 of Figure 1; extends
through passageways in the sealing means      Figure 4 is a side
elevational view showing an and through passageways in the anchoring means
initial step in the operation of the instrument; and is attached to the
sealing means whereby          Figure 5 is a side elevational view showing
a movement of the filament means in the proximal  10    later step in the
operation of the instrument; direction moves the sealing means or portions
Figure 6 is a side elevational view showing a still thereof distally
towards the anchoring means and      later step in the operation of the
instrument; into engagement with the tissue adjacent with the     Figure 7
is a side elevational view showing a still opening on the opposite side
thereof from the         later step in the operation of the instrument;
anchoring means, whereupon the tissue engaging   15   Figure 8 is a side
elevational view of an alter- portion of the sealing means seals said
opening.      native embodiment of the closure of this inven- Thus the
anchoring means includes a tissue en-       tion; gaging portion configured
to pass through the         Figure 9 is a side elevational view of another
opening in one direction, but resistant to passage    alternative
embodiment of the closure of this therethrough in the opposite direction.
The sealing   20    invention; means includes a tissue engaging portion.
The         Figure 10 is a side elevational view of yet an- filament means
is connected between the anchor-       other alternative embodiment of the
closure of ing means and the sealing means and comprises a       this
invention; first portion and a second portion.                   Figure 11
is a side elevational view of still an- A method of use of the instrument
and the   25    other alternative embodiment of the closure of closure is
described which entails locating the clo-  this invention; sure within the
carrier means adjacent the free end.  Figure 12 is a side elevational view
of still a The free end of the carrier means is introduced       further
alternative embodiment of the closure of through the opening and the
anchoring means of       this invention; and the closure is expelled from
the free end of the   30  Figure 13 is an enlarged sectional, like Figure
2, carrier means. Thereafter the instrument is op-       but showing the
distal end of an alternative erated to draw the tissue engaging portion of
the     embodiment of a portion of the instrument of anchoring means into
engagement with the tissue       Figure 1. contiguous with the opening. A
drawing force is then applied on the first portion of the filament  35
Detailed Description of the Preferred Embodiment means to cause the second
portion of the filament means to move the sealing means out of the car-
Referring now in greater detail to the various rier means, whereupon the
tissue engaging portion  figures of the drawings wherein like reference
char- of the sealing means moves with respect to the     acters refer to
like parts, an instrument for use in anchoring means and into engagement
with the   40  the present invention is generally shown at 20 in tissue
contiguous with the opening on the opposite  Figure 1. The instrument 20 is
arranged to be used side from the anchoring means so that the tissue   with
a closure constructed in accordance with this engaging portion of the
sealing means seals the    invention to effect the sealing of an opening,
e.g. a opening from the flow of fluid therethrough.       percutaneous
incision or puncture, in any tissue 45  separating two portions of the body
of a living Brief Description of the Drawings                  being to
prevent liquid(s) or body fluid(s) from flowing through the incision or
puncture. Other objects and many of the attendant ad-        One embodiment
of the closure of this inven- vantages of this invention will readily be
appre-  tion is shown in Fig. 2 and is designated by the ciated as the same
becomes better understood by   50  reference numeral 200. Various other
embodiments reference to the following detailed description when  of the
closure are shown in Figs. 8-12, and are considered in connection with the
accompanying     designated by the reference numerals 300, 400, drawings
wherein:                                  500, 600 and 700. Figure 1 is a
side elevational view, partially in   The instrument 20 and closures
200-700 have section, of an instrument for introducing a clo-  55
particular utility when used in connection with in- sure constructed in
accordance with this inven-  travascular procedures, such as angiographic
dye tion into the body of a living being to seal an  injection, balloon
angioplasty and other types of opening therein;
recanalizing of athrosclerotic arteries, etc. However, 4    



7                EP 0 527 923 B1                    8 it is to be
understood that while the description of  In the embodiment of closure 200
the anchor- the preferred embodiment instrument and closure   ing portion,
sealing portion, and filament portion contained herein is directed to the
closing off of  comprises three individual components, designated
percutaneous incisions or punctures in arteries,  by the reference numerals
202, 204, and 206, they have much more widespread applications.   5
respectively. Thus, the sealing of a percutaneous opening in an    As will
be described in detail later once the artery shown herein is merely
exemplary.          catheter or intravascular instrument has been re-
Before describing the closure 200 and the in-  moved from the patient's
body, but with the intro- strument 20 for inserting it to seal the opening,
a  ducer sheath 24 left in place, the instrument 20 brief description of a
typical, conventional, in-  io  holding the closure 200 is inserted through
the travascular surgical procedure, e.g., catheter in-  introducer sheath,
into the artery 22 and operated strumentation of an artery, utilizing a
percutaneous  to expel the anchoring component 202 of the clo- opening will
be given to best appreciate the fea-  sure 200 through the opening (e.g.,
puncture or tures of the invention. In such a procedure a can-  incision)
26 and into the artery 22. The instrument nula of an instrument, such as an
angiographic  15  is then manipulated to draw the anchoring portion needle
(not shown), is inserted percutaneously    202 into engagement with the
inner surface of the through the skin into the artery, such as the fem-
arterial tissue contiguous with the incision and oral artery 22, at the
situs for the instrument's  puncture 26 and when that is achieved to draw
the insertion. The needle cannula is held in place and  sealing component
204 into engagement with the the flexible end of a mini-guidewire (not
shown) is  20  outer surface of the arterial tissue contiguous with then
passed through the cannula into the artery to  the incision or puncture
(i.e., the tissue surface on the desired depth (i.e., longitudinal position
therea-  the opposite side of that from the anchoring por- long). Once the
mini-guide wire is in place the   tion) to complete the sealing of the
incision or needle cannula is removed, leaving the guidewire  puncture. in
place. An introducing sheath 24 and an arterial  25  Referring now to Figs.
1-4, the details of instru- dilator (not shown) are then passed over the
ment 20 will now be described. As can be seen the guidewire, through the
puncture or incision 26 and  instrument basically comprises a tubular body
28 into the artery 22. The guidewire and then the   in which a plunger
assembly is located. The clo- dilator are removed leaving the sheath 24 in
place.  sure 200 is located within a carrier portion 32 (Fig. A catheter
(or other intravascular instrument) is  30  2) of the body 28, with the
plunger assembly then inserted through the introducer sheath and   arranged
to be operated by the user of the instru- threaded down the artery to the
desired in-       ment to eject the anchoring component 202 from
travascular location, e.g., the situs of the ath-  the carrier portion. The
plunger assembly basically rosclerotic occlusion. Once the intravascular
proce-  comprises a manually operatable plunger actuator dure (e.g.,
angioplasty) has been completed, the   35  34, a pusher 36, spring biasing
means 38, visual catheter is removed. Thereafter, the sheath is re-
indicator means 40, and audible signalling means moved and the surgeon or
other trained person     42. applies manual, digital pressure to the
percuta-     The body 28 is a hollow member whose distal neous puncture
until hemostasis has occurred.     end is in the form of a hollow,
elongated projection The closures 200-700 of this invention are each   40
forming the heretofore identified carrier 32. The arranged to effect the
sealing of the percutaneous  inside diameter of the carrier is sufficiently
large to (or any other type of puncture, incision, or opening)  enable the
closure 200 to fit therein, with the an- in the artery or any other tissue
separating two  choring member 202 and sealing member 204 portions of the
body without necessitating the ap-  each being oriented longitudinally (See
Fig. 2). plication of manual, digital pressure thereto. The  45  As can be
seen in Fig. 2, the anchoring com- details of the closures 200-700 will be
described  ponent 202 of the closure is located closely adja- later.
Suffice it to state for now that each closure is  cent the free end 44 of
the carrier 32, while the made up of three portions, namely, and anchoring
sealing component 204 is located just proximally of portion arranged to be
introduced through the inci-  the anchoring component. sion or puncture
into the artery, a sealing portion   50  The pusher 36 basically comprises
an elon- arranged to be brought into engagement with the   gated rod-like
member, a portion of which extends tissue contiguous with the incision and
puncture,  down the interior of the tubular carrier 32. The and a filament
portion which is arranged to draw  outside diameter of the rod 36 is
sufficiently small the sealing component toward the anchoring com-   to
provide enough clearance between its outer sur- ponent and into engagement
with the tissue contig-  55  face and the inner surface of the carrier to
enable it uous with the opening located opposite to the an-  to be freely
slid down the carrier. The pusher rod choring component to thereby seal the
incision or  36 has a free or distal end 46 for engaging the puncture.
sealing component 204 of closure 200 to push it 5    
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anchoring component so that the anchoring  disposed immediately adjacent
the distal end 70 of component is ejected out of the carrier 32 when    the
plunger actuator 34. the plunger assembly is operated, as will be de-
The plunger actuator 34 is arranged to be slid scribed later. In the
embodiment of Fig. 13 the free  down the interior 62 of the body 28 from
the end of the pusher rod is configured to engage the   5   retracted
(inoperative) position shown in Figs. 1 anchoring component directly, as
will also be de-  and 4 to an extended (operative) position shown in
scribed later. A central passageway 48 extends     Fig. 5 when the plunger
assembly is operated. That through the pusher rod for passage of the
filament  operation is carried out by the user of the instru- component 206
therethrough.                        ment pressing with his/her thumb on
the plunger's As can be seen clearly in Fig. 3, the free end   10  head 60
while gripping the flange 54 on the instru- 44 of the carrier 32 includes a
plurality of petal-like,  ment's body 28 with his/her fingers. This action
curved projections 50 which are equidistantly      causes the pusher rod 36
to be moved down the spaced about the periphery of the carrier to form a
interior of carrier 32 toward the extended position one-way, openable,
outlet or gate 52 through which  shown in Fig. 5 against the bias of the
biasing the closure 200 is ejected when the instrument is  15  means 38.
Thus, the free end 46 of the pusher rod used.
36 engages the sealing member 204 of the closure The carrier 32 is of
sufficiently small outside  as shown in Fig. 2 to push it into the anchor
diameter, e.g., 8 French, and is formed of a some-  member 202; thereby
causing the anchor member what flexible material, such as polyethylene or
to move longitudinally down the carrier and through polyvinyl chloride, to
enable it to be inserted   20  the gate 52 out into the artery like shown
in Fig. 5. through the introducer sheath 24 into the artery 22,   As will
be described in detail later with refer- so that the outlet gate 52 of the
carrier is located  ence to Fig. 13, the distal or free end 46 of the
within the artery. Since the pusher rod 36 extends  pusher rod 36 may be
constructed in a different within the carrier 32 it is also formed of a
relatively  manner from that shown in Figs. 1-7 to enable it to flexible
material, such as polyethylene or polyvinyl  25  directly engage the anchor
member 202 to push chloride. Accordingly, the carrier portion of the  that
member out of the gate 52, without using the instrument with the pusher
member therein may be   sealing member 204 as an intermediate force freely
passed through the introducer sheath into   transmitting member. This later
embodiment is operative position within the patient's artery, not-  useful
in applications wherein the sealing member withstanding any curvature of
the introducer sleeve   30  204 is incapable of transmitting a sufficiently
strong which may exist.                                   pushing force
through it to eject the anchor mem- The proximal end of the instrument's
body 28    ber, e.g., in the case where the sealing member is is in the
form of an annularly projecting flange 54.  non-rigid such as a collagen
powder, gel or some This flange serves as a means for enabling the
other flowable material disposed within a sack or user to grasp the device
20 with his/her fingers to  35  covering, or has gotten wet to lose its
rigidity or eject the closure, when desired.                   force
transmitting properties. As can be seen in Figs. 1 and 6, the proximal
The spring biasing means 38 basically com- end of the carrier 32 merges
into the instruments  prises an assembly of a spring 72 and a stop 74. body
28 at a conventional, luer lock 56 to enable  The spring 72 is preferably a
helical compression the instrument 20 to be releasably secured to a   40
spring, whose outside diameter is just slightly less mating luer lock 58 on
the proximal end of the     than the inside diameter of the hollow interior
62 of introducer sheath 24 when the carrier has been     the instrument's
body 28. The stop 74 comprises a extended through the sheath and into the
artery.   fixed ledge which projects radially inwardly from The plunger
actuator 34 is an elongated mem-    the interior 62 of the instrument's
body closely ber having an enlarged proximal end in the form of  45
adjacent the luer lock 56. The stop 74 provides a a head 60. The distal end
of the actuator 34       seat for the distal end of the spring. extends
within the hollow interior 62 of the body 28  The spring 72 is interposed
between the disk and has mounted thereon a pair of pinch rollers 64  68 at
the proximal end of the pusher rod 36 and and a reel 66. The reel 66 serves
to hold a portion  the fixed stop 74 and is of a sufficient length that it
of the filament component 206 of the closure 200,  50  is slightly
compressed when the instrument is in while the pinch rollers serve as means
for engaging  the retracted (inoperative) position shown in Fig. 1.
portions of that component during the closure      Thus, the spring applies
a proximally directed force placement procedure to ensure that the closure
is  onto the plunger assembly to tend to hold that properly seated within
the incision or puncture 26.  assembly in the retracted position. The
proximal end of the pusher rod 36 is in the   55  The visual indicator
means 40 basically com- form of a disk 68, whose outside diameter is just
prises indicia in the form of a first area 76 of a first slightly less than
the inside diameter of the space  color, e.g., red, located on the plunger
actuator 62 within the instrument's body 28. The disk 68 is  element 34 at
an intermediate point therealong, and 6    



11                EP 0 527 923 B1                   12 a second area 78 of
a second color, e.g., green,  exemplary of any number of possible arrange-
located on the plunger contiguous with the proxi-  ments. Irrespective of
the particular embodiment mal end of the indicia 76. These two colored
areas  chosen, the filament is preferably formed of resor- cooperate with
the instrument's body 28 to provide  bable, flexible, strong, material,
e.g., a resorbable a visual indication of proper operation of the instru-
5   suture. ment 20, as will be described later.                 In the
exemplary embodiment of the closure The audible signalling or indicator
means 42   200 shown in Figs. 1 and 2, one end, i.e., the basically
comprises a flap 80 projecting radially  proximal end, of the filament 206
is reeled up on outward from the plunger rod 36, and a finger 82  the
storage reel 66. The filament extends off of the projecting proximally
longitudinally from the stop   io  reel through the space between pinch
rollers 64, 74. The flap and finger are located with respect to  down
channel 48 in the pusher rod and into a first each other so that when the
plunger assembly is   transverse passageway 204A located adjacent the
pushed to the extended position wherein the an-   proximal end of the plug
component 204, from choring portion 202 of the closure 200 is ejected
there along a portion of the length of the plug from the gate 52 of the
carrier and into the artery  15  component and through a second transverse
pas- the finger and flap engage each other whereupon   sageway 204B located
adjacent the distal end of the flap flexes and releases thereby producing
an  the plug component, across the gap separating the audible sound, e.g.,
a "click", which indicates that  anchor component 202 from the plug
component the anchor portion 202 of the closure has been    204, in and out
of the apertures 202B and 202A, ejected into the artery.
20  respectively, in the anchor component, and back to Referring now to
Fig. 2, the details of the    the plug component where it passes through
pas- closure 200 will now be discussed. As can be seen  sageways 204B and
204A, respectively, and termi- the anchoring component 202 comprises a
thin,     nates in a knot or other protrusion 206A adjacent narrow, strip
of material, such as a resorbable   the point at which it exits from
passageway 204A. lactide/glycolide polymer sold by E.I. DuPont de   25
Operation of the instrument 20 is best under- Nemours, Inc. under the
trade  designation       stood by reference to Figs. 4-7 and is as follows:
MEDISORB. The strip is sufficiently rigid such that  the instrument 20 is
inserted within the introducer once it is in position within the artery (as
will be  sheath 24 so that the free end 44 of the tubular described later)
it is resistant to deformation to  carrier member 32 extends through the
puncture or preclude it from bending to pass back through the   30
incision 26 like that shown in Fig. 4. The instrument puncture or incision
through which it was first intro-  20 is then secured to the sheath 24 by
coupling duced, yet is sufficiently flexible to conform gen-  their luer
locks 56 and 58 together. The user then erally to the shape of the interior
of the artery so as  engages and pushes on the cap 60 of the plunger not to
injure the arterial tissue. The anchor strip  actuator 34 with his/her
thumb, while grasping the 202 includes a pair of apertures 202A and 202B
35  flange 54 of the tubular body member 28 between located at
approximately the middle of the strip and  his/her fingers. This action
slides the plunger ac- through which apertures a portion of the filament
tuator 34 and the pusher rod in the distal direction component 206 extends.
within the instrument, whereupon the free end 46 of The sealing component
204 of the closure 200   the pusher rod engages the proximal end of the
basically comprises a pliable plug of any suitable  40  plug component 204
of the closure 200. Continued shape, e.g., a brick-like shape. The plug is
prefer-  pressing of the plunger actuator into the body ably formed of an
absorbent material, such as a   forces the closure to slide down the
interior of the resorbable collagen foam, sold by Semex Medical   carrier
towards the outlet gate 52. At the point that Co.
the finger 82 engages the flap 80 to produce the The filament component 206
of the closure 200   45  audible "click" the pusher rod 36 will have pushed
serves to couple the plug component 204 to the    the anchor member 202 out
through the instru- anchor component 202 in an arrangement to effect
ment's outlet gate 52 and into the interior or the the movement of the plug
component (or a portion  artery as shown in Fig. 5. At this time the plug
of it) toward the anchor component, once the an-  component 204 will still
be within the carrier 32, but chor component is in its desired position in
the  50  now located closely adjacent the outlet gate 52. artery at the
puncture or incision.                  Upon hearing the "click" the
operator releases The manner of coupling the plug component to   the
pressure on the plunger actuator cap 60, the anchor component can be
effected in various   whereupon the spring 72 carries the plunger ac- ways
simulating a "pulley" arrangement to achieve  tuator 34 and pusher rod 36
in the proximal direc- any desired "mechanical advantage". A few exem-   55
tion. The pinch rollers 64 grasp the filament com- plary arrangements for
the filament and other com-  ponent 206 between them with sufficient force
so ponents of the closure are shown in Figs. 8-12    that movement of the
actuator member 34 in the herein. However, those embodiments are merely
proximal direction pulls the filament 206 in that 7    



13                EP 0 527 923 B1                   14 direction. Since the
filament extends longitudinally  posite side thereof from the anchor
component as through the passageway 48 in the pusher rod 36    shown in
Fig. 7. This action effectively seals the and through the plug component
204 to the anchor  incision or puncture. component 202, the pulling of the
filament in the    The presence of blood or other liquid at the proximal
direction pulls the anchor component 204   5   situs of the closure causes
the plug to expand into engagement with the distal end 44 of the
somewhat, thereby holding the filament frictionally carrier 32. The petals
50, being curved slightly  within the passageways 204A and 204B so that the
inward (See Fig. 2), tend to prevent the anchor   filament cannot slip with
respect to the anchor and component 204 from gaining ingress back into the
plug components. Accordingly, the tissue contig- carrier so that it becomes
"trapped" on the free  10  uous with the puncture or incision will be
securely end of the carrier by the proximally directed pulling  clamped
between the anchor component and the force exerted through the filament
component. This  plug component and will remain such even when action is
shown clearly in Fig. 6.                the proximal pulling force is
removed. The trapping of the anchor component at the       After the
opening has been sealed the instru- distal end of the carrier is indicated
to the user by   15  ment and the accompanying introducer sheath are the
visual indication means 40. In this regard when  completely removed, and
the proximal end of the the anchor component 202 is against the free end
filament is secured in place on the patient's skin, of the carrier as shown
in Fig. 6 the plunger ac-  such as by use of adhesive tape. tuator will
have moved to the longitudinal position  With the closure in position the
anchor portion with respect to the instrument's body 28 so that  20  202
(the only portion within the artery) does not only the green indicia 78
will be visible. If, however,  take up a substantial portion of the
interior of the the anchor component was pulled back into the     artery
and thus does not block off or otherwise carrier the plunger actuator will
have been able to  impede the flow of blood therethrough. Since the move
further proximally with respect to the body  components of the closure are
all formed of resor- 28, whereupon the red indicia 76 will be visible.  25
bable materials the closure can be left in place This indicates improper
placement, and that the   within the body until it is absorbed. closure is
not ready to seal the incision or punc-   When the closure 200 of the
subject invention ture.                                             is used
to hemostatically seal a puncture or inci- Assuming that the anchor
component 202 is in   sion in an artery or other vessel, in order to mini-
the proper position, i.e., it is against the distal end   30  mize the risk
of thrombosis the anchor component 44 of the carrier 32, the entire
instrument 20 (and  (the only component which is exposed to the flow the
introducer sheath which is connected to the   of blood through the artery)
may be coated with a engaging luer locks 56 and 58) is pulled in the
non-thrombogenic material. Such a material can proximal direction. This
pulling action brings the  comprise a waxy coating, such as coconut oil,
etc. anchor component 202 into engagement with the   35  Moreover, when the
closure of this invention is tissue of the interior of the artery
contiguous with  used for sealing punctures or incisions in arteries a the
incision or puncture 26. Further pulling on the  conventional clotting
agent, such as tissue throm- instrument in the proximal direction
effectively pulls  boplastin may be provided in the closure to accel- on
the filament component in the proximal direction  erate hemostasis. (the
anchor component cannot move since it is now   40  As should be appreciated
by those skilled in in abutment with the interior tissue of the artery  the
art the plural sections of the filament 206 contiguous with the incision or
puncture). Accord-  between the anchor component 202 and the plug ingly,
the filament slips through the openings in the  component 204 effectively
form a "pulley" arrange- anchoring portion and the plug components until
its  ment to increase the mechanical advantage of the knot 206A engages the
plug portion contiguous  45  force applied to the filament to move the two
with passageway 204A. The knot is sufficiently    components toward each
other. Accordingly, the large so that it doesn't pass into the passageway
closure can be properly seated without the applica- 204A. Accordingly,
further pulling on the filament in  tion of a high pulling force. The use
of the pinch the proximal direction causes the plug component  rollers 64
ensures that irrespective of how hard the 204 to be pulled out of the
carrier's gate and into  50  instrument is withdrawn from the opening 26,
the the body of the patient outside of the artery. Con-  amount of force
applied to the filament 206 will not tinued pulling on the instrument in
the proximal  exceed a predetermined maximum, e.g., 0.45 kg direction
causes the knot 206A on the filament to  (one pound). This feature is of
considerable impor- move closer to the anchoring component. This     tance
to ensure that the anchor portion of the causes the plug component to
deform, e.g., fold it  55  closure is not pulled through the opening (e.g.,
in two, and move towards the anchor component     incision or puncture)
once it is in place. until the plug component engages the tissue con-
The embodiment of the closure 200 shown in tiguous with the incision or
puncture on the op-  Fig. 2 provides a mechanical advantage of double 8    



15                EP 0 527 923 B1                  16 the force applied to
the filament since there are two  the anchoring component 302 is the distal
end sections of the filament 206 located between the  portion of the
closure, while the plug component anchoring component 202 and the plug
component   304 is the proximal end portion of the closure. The 204.
filament 206 extends through two longitudinal ex- The embodiment of the
closure 400 shown in   5   tending passageways 304A and 304B in the plug
Fig. 9 also provides a mechanical advantage of   portion and through two
openings 302A and 302B two. As can be seen in Fig. 9 the closure 400 is  in
the anchor portion in the same manner as that of substantially similar in
construction to closure 200  the closure 400. Operation of the closure 300
is and hence the common features thereof will be    substantially the same
as described heretofore. Ac- given the same reference numbers. The
difference  10  cordingly, when the anchor portion 302 is in place in
construction between closures 400 and 200 is  against the inner surface of
the artery 22 contig- that the closure 400 includes two longitudinally
uous with the opening 26 and the filament 206 is extending passageways 400A
and 400B through      pulled distally, the plug portion 304 will be de-
which the filament extends instead of the two trans-  formed and portions
of it drawn toward the anchor- verse passageways 200A and 200B of the
closure  15  ing portion to sandwich the arterial tissue contig- 200.
uous with the incision or puncture therebetween. The closure 500 of Fig. 10
also provides a       In Fig. 13 there is shown an alternative em-
mechanical advantage of two and is similar in con-  bodiment of the free or
distal end 46 of the pusher struction to closure 400 except that it only
includes  rod 36. In that embodiment the distal end of the one
longitudinally extending passageway 500A.  20  pusher rod 36 has attached
thereto of a hollow Thus the common features of the closures 500 and
cylinder 100 having a sidewall 102. The sidewall 400 are given the same
reference numbers.        includes an annular recess 104 in its inner
periph- In the embodiment of closure 600 shown in     ery into which is
received an annular flange 106 Fig. 11 a mechanical advantage of four is
provided  extending about the free end 46 of the pusher rod since there are
four sections of the filament 206   25  36. The passageway 48 extending
through the located between the anchoring component 202 and  pusher rod
communicates with the interior of the the plug component 204. As can be
seen in Fig. 11  cylinder 100. The plug component 204 of the clo- the
closure 600 is substantially similar in construc-  sure 200 is disposed
within the cylinder 100 and tion to closure 400 and hence the common
features  the filament 206 extends through the passageway thereof will be
given the same reference numbers.  30  48 back to the reel 66, as described
heretofore. The difference in construction between closures      The
outside diameter of the pusher's cylin- 600 and 400 is that the plug
component of the    drical sidewall 102 is selected so that when the
closure 600 also includes one transverse passage-  plug component is within
the cylinder 100 the free way 600A through which the filament extends, and
end 108 of the cylinder's sidewall 102 will directly the anchor component
includes two additional pas-  35  engage some portion of the end 202E of
the an- sageways 600C and 600D through which the fila-   chor component
202. Accordingly, the pushing ment extends.
force to eject the anchor component will be applied In the embodiment of
closure 700 shown in     directly to the anchor component 202 and without
Fig. 12 a mechanical advantage of three is pro-  any force having to be
transmitted through the plug vided since there are three sections of the
filament  40  component 204. This arrangement is of particular 206 located
between the anchoring component 202  utility in applications wherein the
absorption of liq- and the plug component 204. As can be seen in    uld by
the closure's plug component would reduce Fig. 12 the closure 700 is
substantially similar in  its ability to transmit a pushing force
therethrough. construction to closure 400 and hence the common  Moreover,
this alternative embodiment of the push- features thereof will be given the
same reference  45  er rod is useful for application wherein the closure
numbers. The difference in construction between  is constructed so that its
plug portion is not rigid, closures 700 and 400 is that the plug component
of  e.g., is in the form of a sack or bag of some the closure 700 includes
one additional longitudinal  flexible material and which is filled with an
absor- passageway 700C through which the filament ex-   bent flowable
material, such as a collagen powder, tends, and the anchor component
includes one  50  a hemostatic gel, etc. additional passageways 200C
through which the        As should be appreciated from the foregoing,
filament extends.                                the closures 200-700 and
introducing instrument 20 In Fig. 8 there is shown a closure 300 which,  of
the subject invention enables the ready, effective like the closures 200,
400, and 500 provides a   and efficient sealing of an opening, such as a
mechanical advantage of two. However, unlike clo-  55  puncture or incision
in a body organs or tissue, be sures 200, 400, and 500 the closure 300 is
formed  it a blood vessel, a lumen, a duct, etc. For exam- as an integral
unit. Thus, there are no separate  pie, the closure can be used for the
purpose of anchoring component and plug component. Instead  sealing
percutaneous transhepatic punctures to 9    
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risk of bile leakage into the perito-   pusher means (36) which can push
the anchor- neum, via the liver puncture site. Moreover, the     ing means
(202) out of the outlet (52) of the closure and instrument can be used for
sealing      tubular means (32) while leaving the sealing percutaneous
incisions in the lung or heart, such as  means (204) within the tubular
means (32), could result from a wound.                    5      whereupon
instrument (20) may be operated to Without further elaboration the
foregoing will so  draw the anchoring means (202) into engage- fully
illustrate our invention that others may, by    ment with the tissue
contiguous with the open- applying current or future knowledge, adopt the
ing (26) with the sealing means (204) still be- same for use under various
conditions of service.    ing within the carrier means (32). 10 Claims
3. The instrument of Claim 1 or 2, wherein the expelling means (36) to
expel the anchoring 1. An instrument (20) for sealing an opening (26)
means (202) operates by pushing the sealing in tissue separating one
portion of the body of   means (204) against the anchoring means a living
being from another portion thereof, the   15  (202). instrument  comprising
closure   means (200,300,400,500,600,700) and carrier means   4. The
instrument of Claim 1 or 2, wherein said (32) for receipt of the closure
means, the car-   expelling means (36) to expel the anchoring rier means
(32) comprising tubular means hav-     means (202) comprises at its distal
end a ing a proximally located portion and a distally  20  hollow cylinder
(100) which contains the seal- located portion, the distally located
portion     ing means (204). having a free end (44) with an outlet (52) to
be introduced through the opening (26), the clo-  5. The instrument of any
preceding Claim com- sure means (200, 300, 400, 500, 600, 700)
prising first indicator means (42) to provide a comprising anchoring means
(202), sealing   25    first signal that the anchoring means (202) has
means (204) and filament means (206), the         been pushed out of outlet
(52) of the free end anchoring means (202) being configured to         (44)
of the tubular means (32). pass through the opening (26) in one direction
but resistant to passage therethrough in the  6. The instrument of Claim 5,
wherein the first opposite direction, the filament means (206)  30  signal
is audible. being connected between the anchoring means (202) and the
sealing means (204) the   7. The instrument of any preceding Claim, com-
instrument (20) having expelling means (36) to    prising retraction means
(38) for retracting the expel the anchoring means (202) through the
anchoring means (202) to a predetermined po- outlet (52) and then to draw
the anchoring  35    sition with respect to the free end (44) of the means
(202) into engagement with the tissue       tubular means (32). on the
distal side of the opening (26) and manually operable means (34) to operate
the   8.  The instrument of any preceding Claim, expelling means (36),
characterised in that the   wherein the outlet (52) at the free end (44) of
filament (206) is attached to said manually  40   tubular means (32)
comprises a one-way gate operable means (34) whereby movement of
(52) enabling the anchoring means (202) to the manually operable means in
the proximal       pass therethrough in one direction but preclud-
direction pulls the filament means in that direc-  ing it from passing back
therethrough in the tion and that the attachment of the filament
opposite direction. means (206) to the anchoring means (202) and   45
sealing means (204) is arranged so that pulling  9. The instrument of Claim
8, wherein the one- the filament means (206) in the proximal direc-   way
gate (52) comprises plural, flexible petal- tion when the anchoring means
(202) is in         like members (50). engagement with the tissue moves the
sealing means (204) distally towards the anchoring   50  10. The instrument
of Claim 7, 8 or 9, wherein the means (202) and into engagement with the
retraction means comprises spring biased tissue on the opposite side
thereof to the an-    means (38) coupled to the expelling means choring
means (202), whereupon the opening        (36) to move the expelling means
(36) back (26) is sealed.                                  toward the first
position. 55 2. The instrument of Claim 1 wherein the anchor-  11. The
instrument of any one of Claims 7 to 10, ing means (202) and sealing means
(204) are       wherein when the anchoring means (202) is in separate and
the expelling means comprises       the predetermined position the free end
(44) of 10    
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S    * preclude the risk of bile leakage into the perito-    pusher means
(36) which can push the anchor- neum, via the liver puncture site.
Moreover, the     ing means (202) out of the outlet (52) of the closure and
instrument can be used for sealing       tubular means (32) while leaving
the sealing percutaneous incisions in the lung or heart, such as  means
(204) within the tubular means (32), could result from a wound.
5      whereupon instrument (20) may be operated to Without further
elaboration the foregoing will so  draw the anchoring means (202) into
engage- fully illustrate our invention that others may, by    ment with the
tissue contiguous with the open- applying current or future knowledge,
adopt the       ing (26) with the sealing means (204) still be- same for
use under various conditions of service.    ing within the carrier means
(32). 10 Claims                                            3. The
instrument of Claim 1 or 2, wherein the expelling means (36) to expel the
anchoring 1. An instrument (20) for sealing an opening (26)    means (202)
operates by pushing the sealing in tissue separating one portion of the
body of   means (204) against the anchoring means a living being from
another portion thereof, the   15  (202). instrument  comprising   closure
means (200,300,400,500,600,700) and carrier means   4. The instrument of
Claim 1 or 2, wherein said (32) for receipt of the closure means, the car-
expelling means (36) to expel the anchoring rier means (32) comprising
tubular means hav-     means (202) comprises at its distal end a ing a
proximally located portion and a distally  20  hollow cylinder (100) which
contains the seal- located portion, the distally located portion     ing
means (204). having a free end (44) with an outlet (52) to be introduced
through the opening (26), the clo-  5.  The instrument of any preceding
Claim com- sure means (200, 300, 400, 500, 600, 700)         prising first
indicator means (42) to provide a comprising anchoring means (202), sealing
25   first signal that the anchoring means (202) has means (204) and
filament means (206), the         been pushed out of outlet (52) of the
free end anchoring means (202) being configured to         (44) of the
tubular means (32). pass through the opening (26) in one direction but
resistant to passage therethrough in the  6. The instrument of Claim 5,
wherein the first opposite direction, the filament means (206)  30  signal
is audible. being connected between the anchoring means (202) and the
sealing means (204) the   7. The instrument of any preceding Claim, com-
instrument (20) having expelling means (36) to    prising retraction means
(38) for retracting the expel the anchoring means (202) through the
anchoring means (202) to a predetermined po- outlet (52) and then to draw
the anchoring   35   sition with respect to the free end (44) of the means
(202) into engagement with the tissue       tubular means (32). on the
distal side of the opening (26) and manually operable means (34) to operate
the   8. The instrument of any preceding Claim, expelling means (36),
characterised in that the   wherein the outlet (52) at the free end (44) of
filament (206) is attached to said manually  40  tubular means (32)
comprises a one-way gate operable means (34) whereby movement of
(52) enabling the anchoring means (202) to the manually operable means in
the proximal       pass therethrough in one direction but preclud-
direction pulls the filament means in that direc-  ing it from passing back
therethrough in the tion and that the attachment of the filament
opposite direction. means (206) to the anchoring means (202) and   45
sealing means (204) is arranged so that pulling  9. The instrument of Claim
8, wherein the one- the filament means (206) in the proximal direc-   way
gate (52) comprises plural, flexible petal- tion when the anchoring means
(202) is in        like members (50). engagement with the tissue moves the
sealing means (204) distally towards the anchoring   50  10. The instrument
of Claim 7, 8 or 9, wherein the means (202) and into engagement with the
retraction means comprises spring biased tissue on the opposite side
thereof to the an-    means (38) coupled to the expelling means choring
means (202), whereupon the opening        (36) to move the expelling means
(36) back (26) is sealed.                                  toward the first
position. 55 2. The instrument of Claim 1 wherein the anchor-  11. The
instrument of any one of Claims 7 to 10, ing means (202) and sealing means
(204) are       wherein when the anchoring means (202) is in separate and
the expelling means comprises       the predetermined position the free end
(44) of 10    
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* the tubular portion (32) of the instrument (20)  20. A closure (200, 300,
400, 500, 600, 700) for may be withdrawn through the opening (26) to
sealing an opening (26) in tissue separating draw the anchoring means (202)
into engage-       one portion of the body of a living being from ment with
the tissue contiguous with the open-    another portion thereof, the
closure being ar- ing (26), whereupon further withdrawal of the   5  ranged
to be inserted into the opening by an tubular portion (32) effects the
drawing of fila-  instrument (20) comprising carrier means (32), ment means
(206) in the proximal direction to    the carrier means comprising tubular
means cause the sealing means (204) or portions         (32) having a
proximally located portion and a thereof to move towards the anchoring
means       distally located portion, the distally located por- (202) and
into engagement with the tissue con-  10  tion having an open free end (44)
to be intro- tiguous with the opening (26).                    duced
through the opening (26), the closure comprising anchoring means (202),
sealing 12. The instrument of any one of Claims 5 to 11,      means (204)
and filament means (206), the comprising second indicator means (40) for
anchoring means (202) being configured to providing a second signal that
the anchoring   15  pass through the opening (26) in one direction means
(202) is located in the predetermined       but resistant to passage
therethrough in the position.
opposite direction, the filament means (206) being connected between the
anchoring 13. The instrument of Claim 11, wherein the sec-     means (202)
and the sealing means (204), the ond signal is visible.
20      filament means (206) being movable in the proximal direction after
the anchoring means 14. The instrument of any preceding Claim, com-
(202) is inserted through the opening (26), prising force limiting means
(64) to prevent a    characterised in that the filament means (206) force
in excess of a predetermined maximum        extends       through
passageways value from being applied to the filament means  25
(400A,400B,500A,700C) in the sealing means (206) when it is drawn in the
proximal direc-     (204) and through passageways (202A,202B) in tion.
the anchoring means (202) and is attached to the sealing means (204)
whereby movement of 15. The instrument of Claim 14, wherein the force
the filament means (206) in the proximal direc- limiting means comprises a
pair of pinch roll-  30  tion moves the sealing means (204) or portions ers
(64) between which the filament means        thereof distally towards the
anchoring means (206) passes.                                     (202) and
into engagement with the tissue ad- jacent with the opening (26) on the
opposite 16. The instrument of any preceding  Claim,          side thereof
from the anchoring means (202), wherein the filament means (206) are
coupled   35  whereupon the tissue engaging portion of the to the anchoring
means (202) and sealing          sealing means seals said opening. means
(204) in an arrangement to increase the mechanical advantage of the force
applied to  21. The closure of Claim 20, wherein the filament the filament
means (206).                         means (206) are coupled to the
anchoring 40      means (202) and the sealing means (204) in an 17. The
instrument of Claim 16, wherein the ar-      arrangement to increase the
mechanical ad- rangement comprises an intermediate portion       vantage of
the force applied to the filament of the filament means (206) extending
through     means (206). a first portion (202A) of the anchoring means
(202) and back through a second portion   45  22. The closure of Claim 21,
wherein the arrange- (202B) of the anchoring means (202) towards       ment
comprises an intermediate portion of the the sealing means (204).
filament means (206) extending through a first portion (202A) of the
anchoring means (202) 18. The instrument of Claim 17, wherein the inter-
and back through a second portion (202B) of mediate portion of the filament
means (206) is  50  the anchoring means (202) towards the sealing looped
through at least three portions of the     means (204). anchoring means
(202). 23 The closure of Claim 22, wherein the inter- 19. The instrument of
any preceding Claim,           mediate portion of the filament means (206)
is wherein the closure means (200, 300, 400,  55    looped through at least
three portions of the 500, 600, 700) is formed of an absorbable
anchoring means (202). material.    21                 EP 0 527 923 B1
22   *   C   L   M  S   * 



Patenspruche                                       (26) ziehen kann, wobei
sich das Vemahmittel (204) weiterhin in dem Trager (32) befindet. 1.
Instrument (20) zum Venschlie~en einer 6)ff- nung (26) in Gewebe, das einen
Tell des K6r-    3. Instrument nach Anspruch 1 odor 2, wobei das pers eines
Lebewesens von einem anderen   5         AusstoBmittel (36) zum AusstoBen
des Befesti- Teil trennt, wobei das Instrument ein Ver-
gungsmittels (202) das Vernahmittel (204) ge- schluBmittel (200, 300, 400,
500, 600, 700)         gen das Befestigungsmittel (202) schiebt. sowie
einen Trager (32) zur Aufnahme des VerschluBmittels aufweist, wobei der
Trager     4. Instrument nach Anspruch 1 oder 2, wobei das (32) eine R6hre
mit einem  proximalen Ab-  10       genannte Ausstoemittel (36) zum
Ausstosen schnitt und einem distalen Abschnitt aufweist,      des
Befestigungsmittels (202) an seinem dista- wobei der distale Abschnitt ein
freies Ends        len Ende einen Hohlzylinder (100) aufweist, der (44) mit
einem AuslaB (52) aufweist, das durch      das Vemahmittel (204) enthilt.
die Offnung (26) eingefthrt wird, wobei das VerschluBmittel (200, 300, 400,
500, 600, 700)  15  5. Instrument nach einem  der vorhergehenden ein
Befestigungsmittel (202), ein Vemahmittel       AnsprUche, umfassend ein
erstes Anzeigemit- (204) und einen Faden (206) umfaBt, wobei das       tel
(42) zum Liefem eines ersten Signals, das Befestigungsmittel (202) so
ausgestaltet ist,       anzeigt, daB das Befestigungsmittel (202) aus daB
es sich in einer Richtung durch die 1ff-        dem AuslaB (52) des frelen
Endes (44) der nung (26) bewegen, aber in der entgegenge-  20      Rohre
(32) ausgestogen wurde. setzten Richtung nicht durch sie bewegen kann,
wobei der Faden (206) zwischen dem        6. Instrument nach Anspruch 5,
wobei das srste Befestigungsmittel (202) und dem Vernahmittel       Signal
horbar ist. (204) angeordnet ist, wobei das Instrument (20) ein
AusstoBmittel (36) zum AusstoBen des Be-  25  7. Instrument nach einem  der
vorhergehenden festigungsmittels (202) durch den AuslaB (52)
Ansprtlche, umfassend ein RUckzugsmittel (38) und zum anschlieBenden Ziehen
des Befesti-          zum  ZurUckziehen  des Befestigungsmittels
gungsmittels (202) in Eingriff mit dem Gewebe      (202) zu einer
vorbestimmten Position in bezug auf der distalen Seito der Offnung (26)
sowie       auf das freie Ende (44) der R8hre (32). ein manuelles zu
betatigendes Mittel (34) zum   30 Bet~tigen des Aussto~mittels (36)
aufweist, da-  8. Instrument nach einem  der vorhergehenden durch
gekennzeichnet, daB der Faden (206) an        Ansprache. wobei der AuslaB
(52) an dem frel- dem  genannten manuellen Betiltigungsmittel         en
Ende (44) der R6hre (32) ein Einwegtor (52) (34) befestigt ist, so daB eine
Bewegung des        aufweist, durch das sich das Befestigungsmit- manuell
zu betatigenden Mittels in proximaler  35   tel (202) in einer Richtung
bewegen, aber sich Richtung den Faden in dieser Richtung zieht
nicht in der entgegengesetzten Richtung zu- und daB die Befestigung des
Fadens (206) an         r.ckbewegen kann. dem Befestigungsmittel (206) und
dem Ver- nahmittel (204) so angeordnet ist, daB durch    9. Instrument nach
Anspruch 8, wobel das Ein- Ziehen des Fadens (206) in proximaler Rich-  40
wegtor (52) mehrere flexible, bl~tenblattahnii- tung, wenn sich das
Befestigungsmittel (202)        che Elements (50) aufweist. mit dem Gewebe
in Eingriff befindet, das Ver- nahmittel (204) distal zu dem
Befestigungsmit-  10. Instrument nach Anspruch 7, 8 oder 9, wobel tel (202)
hin und in Eingriff mit dem Gewebe        das RUckzugsmittel ein mit dem
Aussto~mittel auf dessen gegen~berliegender Seite zu dem    45   (36)
verbundenes federgespanntes Mittel (38) Befestigungsmittel (202) bewegt,
worauf die         zum Bewegen des Aussto~mittels (36) zurllck Offnung (26)
verschlossen ist.                      zur ersten Position aufweist. 2.
Instrument nach Anspruch 1, wobei das Befe-      11. Instrument nach einem
der Ansprlche 7 bis stigungsmittel (202) und das Vernahmittel  50       10,
wobei das frele Ende (44) der Rdhre (32) (204) getrennt sind und das
Aussto~mittel ei-       des Instrumentes (20), wenn sich das Befesti- nen
Schieber (36) umfaft, der das Befesti-          gungsmittel (202) in der
vorbestimmten Posi- gungsmittel (202) aus dem AuslaB (52) der
tion befindet, durch die Offnung (26) herausge- Rohre (32) hinausschieben
und dabei das Ver-        zogen werden kann, umr das Befestigungsmit-
nahmittel (204) in der Rohre (32) lassen kann,  55  tel (202) mit dem
Gewebe an der Offnung (26) worauf das Instrument (20) betdtigt werden
in Eingriff zu ziehen, worauf ein weiteres Her- kann, so daB es das
Befestigungsmittel (202)        ausziehen der R6hre (32) das Ziehen des Fa-
in Eingriff mit dem Gewebe an der bffnung           dens (208) in
proximaler Richtung bewirkt, um 12    23                EP 0 527 923 B1
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zu erreichen, daB sich das Vernahmittel (204)      wobei der Trager eine
Rohre (32) mit elnem oder Teile davon zu dem Befestigungsmittel
proximalen Abschnitt und einem distalen Ab- (202) hin und in Eingriff mit
dem Gewebe an        schnitt aufweist, wobei der distale Abschnitt ein der
6ffnung (26) bewegt.                           offenes freies Ende (44)
aufweist, das durch 5      die 6ffnung (26) eingef0hrt wird, wobei der 12.
Instrument nach einem der Ansprtche 5 bis         VerschluB (202) ein
Befestigungsmittel (202), 11, umfassend ein zweites Anzeigemittel (40)
ein Vemahmittel (204) und einen Faden (206) zum Liefern eines zweiten
Signals, das an-         umfaBt, wobei des Befestigungsmittel (202) so
zeigt, daB sich das Befestigungsmittel (202) in    ausgestaltet ist, daB es
sich in einer Richtung der vorbestimmten Position befindet.      10
durch die Offnung (26) bewegen, aber in der entgegengesetzten Richtung
nicht durch sie 13. Instrument nach Anspruch 11, wobel das zwei-
bewegen kann, wobei der Faden (206) zwi- te Signal sichtbar ist.
schen dem Befestigungsmittel (202) und dem Vernahmittel (204) angeordnet
und in proxima- 14. Instrument nach elnem  der vorhergehenden   15    ler
Richtung beweglich ist, nachdem das Befe- Anspr~che, umfassend ein
Kraftbegrenzungs-        stigungsmittel (202) durch die Offnung (26) mittel
(64) zum Verhindern, daB eine Kraft        eingeflhrt wurde, dadurch
gekennzeichnet, oberhalb eines vorbestimmten Ho1chstwertes         daB der
Faden (206) durch Kanale (400A, auf den Faden (206) aufgebracht wird, wenn
400B, 500A, 700C) in dem Vernlhmittel (204) dieser in proximaler Richtung
gezogen wird.  20    und durch Kanale (202A, 202B) in dem Befe-
stigungsmittel (202) verlauft und an dem Ver- 15. Instrument nach Anspruch
14, wobel das Kraft-     nahmittel (204) befestigt ist, so daB eine Bewe-
begrenzungsmittel ein Paar Quetschrollen (64)      gung des Fadens (206) in
proximaler Richtung umfaft, zwischen denen der Faden (206)            das
Vern~hmittel (204) oder Teile davon distal durchlauft.
25       ZU dem Befestigungsmittel (202) hin und in Eingriff mit dem Gewebe
an der Offnung (26) 16. Instrument nach einem  der vorhergehenden
auf der gegenOberliegenden Seite von dem AnsprUche, wobei der Faden (206)
mit dem           Befestigungsmittel (202) bewegt, worauf der in
Befestigungsmittel (202) und dem Vernahmittel     das Gewebe eingreifende
Tell des Vemahmit- (202) in einer Anordnung verbunden ist, die  30   tels
die genannte C5ffnung verschlieBt. den mechanischen Vorteil der auf den
Faden (206) aufgebrachten Kraft erh6ht.              21. VerschluB nach
Anspruch 20, wobei der Faden (206) mit dem Befestigungsmittel (202) und 17.
Instrument nach Anspruch 16, wobei die An-        dem Vernihmittel (204) in
elner Anordnung ordnung einen Zwischenabschnift des Fadens   35
verbunden ist, die den mechanischen Vorteil (206) umfaBt, der durch einen
ersten Abschnitt     der auf den Faden (206) aufgebrachten Kraft (202A) des
Befestigungsmittels (202) und zu-      erh6ht. rick durch einen zweiten
Abschnitt (202B) des Befestigungsmittels (202) zu dem Vernmhmittel  22.
VerschluB nach Anspruch 21, wobei die Anord- (204) hin verlauft.
40      nung einen Zwischenabschnitt des Fadens (206) aufweist, der durch
einen ersten Ab- 18 Instrument nach Anspruch 17, wobei der Zwi-
schnitt (202A) des Befestigungsmittels (202) schenabschnitt des Fadens
(206) durch wenig-       und zurUck durch einen zweiten Abschnitt stens
drei Abschnitte des Befestigungsmittels     (202B) des Befestigungsmittels
(202) zu dem (202) gefUhrt wird.                       45      Vernahmittel
(204) hin verlauft. 19. Instrument nach einem  der vorhergehenden     23.
VerschluB nach Anspruch 22, wobei der Zwi- Ansprtche, wobei das
VerschluBmittel (200,        schenabschnitt des Fadens (206) durch wenig-
300, 400, 500, 600, 700) aus einem absorp-        stens drel Abschnitte des
Befestigungsmittels tionsfahigen Material gebildet ist.       50      (202)
gef~hrt wird. 20. VerschluB (200, 300, 400, 500, 600, 700) zum
Revendications Schlielen elner Offnung (26) in Gewebe, des einen Teil des
Kfpers elnes Lebewesens von     1. Instrument (20) servant a refermer une
ouver- einem  anderen Tell trennt, wobei der Ver-  55    ture (26) dans le
tissu separant une partie du schluB so angeordnet ist, daB er mit Hilfe
eines  corps d'un 8tre vivant d'une autre partie de ce einen Trager (32)
aufweisenden Instrumentes       maine corps, I'instrument comprenant des
(20) in die 6ffnung eingefUhrt werden kann.       moyens            de
fermeture 13    25                EP 0 527 923 B1                        26
*   C  L  M  S  * (200,300,400,500,600,700) et un tube porteur       (204)
contre I'6lement d'ancrage (202). (32) dans lequel se trouvent ces moyens
de 



fermeture, le tube porteur (32) consistant en   4. Instrument, selon les
Revendications 1 ou 2, moyens tubulaires dont une partie se trouve
dans lequel lesdits moyens de rejet (36) ser- rapprochee et une partie,
eloignee, la partie   5  vant a expulser I'element d'ancrage (202) corn-
6loign6e etant pourvue d'une extremit6 libre       prennent en leur
extr~mit6 la plus 6loign~e un (44) avec orifice (52), qui s'introduit dans
l'ou-  cylindre creux (100) qui contient les moyens verture  (26), les
moyens  de  fermeture          de fermeture (204).
(200,300,400,500,600,700) comprenant un e1l- ment d'ancrage (202), des
moyens de fermetu-  10  5. Instrument qui, selon toute Revendication pr6-
re (204) et un fil de suture (206), I'6lment      cedente, comprend un
premier moyen d'indi- d'ancrage (202) 6tant congu de fagon a passer
cation (42) fournissant un premier signal ser- au travers de l'ouverture
(26) dans un sens,       vant A indiquer que I'616ment d'ancrage (202) mals
& ne pas la traverser dans le sens inver-     a 6t4 expulse de l'orifice
(52) de l'extrdmit6 se, le fil de suture (206) 6tant relie entre l'6l4-  15
libre (44) du tube porteur (32). ment d'ancrage (202) et les moyens de
ferme- ture (204), I'instrument (20) Mtant muni d'un   6. Instrument, selon
la Revendication 5, dans le- 6lment de rejet (36) lui permettant d'expulser
quel le premier signal est audible. I'6lment d'ancrage (202) par l'orifice
(52) et d'entrainer ensuite cet 6lment d'ancrage   20  7. Instrument qui,
selon toute Revendication pre- (202) de fagon a ce qu'il s'engage avec le
cedente, comprend des moyens de retrait (38) tissu du c6te le plus 6loignd
de l'ouverture       servant & retirer l'l6ment d'ancrage (202) et a (26),
et des moyens manuels (34) permettant        le placer dans une position
pr6d~termin6e par de faire fonctionner I'61Iment de rejet (36),
rapport & l'extr6mite libre (44) du tube porteur instrument caract~ris en
ce que le fil (206) est  25  (32). attache auxdits moyens manuels (34) ce
qui permet aux moyens manuels du c8t4 le plus      8  Instrument, selon
toute Revendication prece- rapproch4 de tirer le fil dans co sens, et en ce
dente, dans loquel l'orifice (52) a l'extremit6 que la fixation du fil de
suture (206) a l'616-    libre (44) du tube porteur (32) comprend une ment
d'ancrage (202) et aux moyens de ferme-  30   voie d'acces a sens unique
(52) permettant a ture (204) est disposee de fagon & ce que, en
l'lement d'ancrage (202) de passer dans un tirant le fil de suture (206)
dans la direction la  sens mais I'empechant de faire marche arribre plus
rapprochee lorsque l'element d'ancrage        dans le sens oppos6. (202)
est engag6 avec le tissu, les moyens de fermetures (204) soient eloignes et
deplaces   35  9. Instrument, selon la Revendication 8, dans le- vers
I'element d'ancrage (202) et s'engagent       quel la vole a sens unique
(52) est constitute avec le tissu du cote oppose de celui-ci et        de
plusieurs elements flexibles en forme de avec l'element d'ancrage (202), ce
qui permet      petales (50). de fermer l'ouverture (26). 40  10.
Instrument, selon les Revendications 7, 8 ou 9, 2. Instrument, selon la
Revendication 1, dont          dans lequel les moyens de retrait
comprennent l'4l6ment d'ancrage (202) et les moyens de         des 6lements
de ressort en biais (38) attach6s fermeture (204) sont separes et dont les
& I'element de rejet (36) afin de renvoyer I'616- moyens de rejet
comprennent un element             ment de rejet (36) vers sa position
premiere. d'expulsion (36) capable de pousser l'l6ment  45 d'ancrage (202)
hors de I'orifice (52) du tube  11. Instrument, selon l'une des
Revendications de porteur (32) tout en laissant les moyens de        7 a
10, dans loquel, si l'element d'ancrage fermeture (204) dans les moyens
tubulaires         (202) se trouve dans une position predetermi- (32), ce
qui permet h I'instrument (20) d'stre     nee, I'extr~mit6 libre (44) du
tube porteur (32) utilise de fagon A engager I'4I~ment d'ancrage   50  de
l'instrument (20) peut etre entraihne et pas- (202) avec le tissu contigu &
l'ouverture (26) et  ser par l'ouverture (26) pour que l'6lment avec les
moyens de fermeture (204) se trou-        d'ancrage (202) s'engage avec le
tissu contigu vant toujours a l'int6rieur du tube porteur (32).  &
l'ouverture (26), ce qui, en tirant encore sur le tube porteur (32), permet
ensuite d'entrainer 3. Instrument, selon les Revendications 1 ou 2,  55
le fil de suture (206) dans la direction la plus dans lequel les moyens de
rejet (36) servant a     rapproch~e afin de permettre aux moyens de
expulser l'6lment d'ancrage (202) fonction-       fermeture (204), ou a des
parties de ceux-ci, nent en repoussant les moyens de fermeture
d'atre ddplacds vers Il'diment d'ancrage (202) 14    27                 EP
0 527 923 B1                   28 *  C   L  M   S  * et d'8tre engages avec
le tissu contigu a l'ou-    rapprochoe et une partie eloignee, la partie 



verture (26).                                      dloigneo etant munie
d'une extr6mit4 ouverte (44) appel6a & 8tre introduite dans l'ouverture 12.
Instrument qui, salon l'une dos Revendications     (26), la formeture
comprenant un el6ment d'an- de 5 & 11, comprend un deuxibme moyen   5
crage (202), des moyens de fermeture (204) et d'indication (40) qui fournit
un deuxieme signal   un fil de suture (206), I'lement d'ancrage pour
indiquer quo l'6lment d'ancrage (202) se     (202) etant congu de manibre a
passer par trouve dans sa position predetorminee.             I'ouverture
(26) dans un sons mais a ne pas passer dans l'ouverture dans le sons
oppose, I1. Instrument qui, selon la Revendication 11, est  10  le fil de
suture (206) 6tant attache entre l'e16- muni d'un deuxibme signal visible.
ment d'ancrage (202) et les moyens de ferme- ture (204), le fil de suture
(205) pouvant tre 14. Instrument qui, selon toute Revendication pr6-
deplace dans le sens le plus rapproche apres cddente, comprend des moyens
de restriction        quo l'element d'ancrage (202) alt ete insere de la
force (64) Win d'emp~cher qu'une force   15  dans l'ouverture (26),
fermeture caract6ris6e en exces d'une valeur pred6torminee soit ap-
en ce quo le fil de suture (206) passe par les pliquee au fil de suture
(206) lorsque co der-     passages  (400A,400B,  500A,700C)  des nier est
tire dans la direction la plus proche.    moyens de fermeture (204) et par
les passa- ges (202A,202B) de l'dtdment d'ancrage (202), 16. Instrument,
solon la Revendication 14, dont les   20  et est attache aux moyens de
fermeture (204), moyens de restriction de la force comprennent      de
maniere a ce quo, en d6plagant le flI de deux roues de pincement (64) entre
lesquelles      suture (206) dans le sens le plus rapproche, passe le fil
de suture (206).                      les moyens de formeture (204), ou les
parties de coux-ci lee plus eloignoes, sont d6ptaces 16. Instrument, solon
toute Revendication precd-  25   vers I'6l6ment d'ancrage (202), et
s'engagent dente, dans loqutl le fil de suture (205) est      ainsi avec le
tissus adjacent A t'ouverture (26) attache & l'6elment d'ancrage (202) et
aux         du c8td oppose6 de cette ouverture, a partir de moyons de
fermoture (204) de manibre & aug-        I'6l6ment d'ancrage (202), ce qui
permet a la mentor l'avantage mecanique de la force appli-     partie
engageant le tissu des moyens de for- quee au fil de suture (206).
30      moture de former l'ouverture. 17. Instrument, selon la
Revendication 16, dans    21. Fermeture, solon la Revendication 20, dans
loquel une partie interm6diaire du fil de suture   laquelle le fil de
suture (206) est attache a (206) passe par la premibre partie (202A) de
l'6lment d'ancrage (202) at aux moyens de I'6ldment d'ancrage (202) et
retourne par une   35  fermeture (204) de fagon & augmenter I'avanta-
deuxibme partie (202B) de cet 6t6ment d'an-        go mdcanique de la force
appliqu~e au fil de crage (202) vers les moyens de fermeture
suture (206). (204). 22. Fermeture qui, solon la Revendication 21, pr6- 18
Instrument, solon la Revendication 17, dans   40    volt le passage d'une
partie intormddialre du fil lequel la partie intermediaire du fil de suture
de suture (206) dans une premibre partie (206) passe, sous forme de boucle,
par au          (202A) de l'dldment d'ancrage (202) et le pas- moins trois
parties de l'6lment d'ancrage         sage  inverse  dans une doeuxibme
partie (202).                                             (202B) de
l'6lment d'ancrage (202) vers les 45      moyens de fermeture (204). 19.
Instrument, solon toute Revendication pr~cd- dente, dont  les  moyens  de
fermeture         23. Fermeture, solon la Revendication 22, dans
(200,300,400,500,600,700) sont congus & partir     laquelle la partie
intermediaire du fil de suture d'un materiau absorbable.
(206) forme une boucle au travers de trois 50      parties au moins de
1'4lment d' ancrage 20. Fermeture (200,300,400,500,600,700) servant a
(202). former une ouverture (26) dans un tissu sdpa- rant une partie du
corps d'un 8tre vivant d'une autre partie du m~me corps, la fermeture dtant
disposeo de maniere a 8tre insdrde dans l'ou-  55 verture d'un instrument
(20) qui est muni d'un tube porteur (32), ce tube porteur comprenant des
moyens tubulaires (32) ayant une partie    


