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(54) Closure device

(57) The invention provides a closure device (1) for
sealing an incision channel leading through a vessel
wall and into the vessel. The closure device (1) compris-
es a haemostatic material (3), which is contained in the
distal end of an elongated insertion assembly (2). The
insertion assembly (2), which comprises a stationary
part (4) and a retractable part (5) being slidably movable

with regard to each other, is adapted to be attached to
an introducer (7) being in position in the incision chan-
nel, so that insertion assembly (2) can be slided along
the introducer (7) until the distal end of the insertion as-
sembly (2) is in contact with the vessel wall, where the
haemostatic material (3) is delivered in the incision
channel by a retracting movement of the retractable part
(5).
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Description

Field of the invention

[0001] The present invention relates generally to a
closure device for sealing a percutaneous puncture in a
vessel, in particular a closure device with which haemo-
static material is introduced in the incision channel lead-
ing to the puncture hole in the vessel wall, thereby seal-
ing the percutaneous puncture without obstructing the
flow inside the vessel and without the risk that the hae-
mostatic material unintentionally is introduced into the
vessel.

Background of the invention

[0002] During certain types of medical surgery or
treatment, an introducer is used to access the vascular
system of a patient. The introducer is inserted through
the wall of a blood vessel in order to obtain access to
the vascular system and may thereafter be used for
guiding medical instruments such as catheters, guide
wires and the like. After the completion of the medical
procedure, there will be an incision or a wound in the
wall of the blood vessel corresponding to the size of the
introducer. The bleeding from the wound, which is the
result of such a surgical operation, may be stopped by
applying direct pressure on the wound. However, apply-
ing external pressure on the wound will require assist-
ance of additional medical personnel and may also ob-
struct the flow of blood through the vessel.
[0003] US-4,744,364, which is granted to Kensey, dis-
closes how a closure means can be inserted into a blood
vessel and then retracted in such a way that the engage-
ment surface of the closure means haemostatically en-
gages the inner surface of the blood vessel contiguous
with the puncture, thereby stopping the bleeding from
the puncture wound. In US-4,890,612, which is also
granted to Kensey, a sealing device comprises a plug
means having a holding portion to be positioned in en-
gagement with the inner surface of a vessel and a seal-
ing portion formed of a foam material that extends into
the punctured vessel to engage tissue contiguous there-
with to seal the puncture wound.
[0004] As is recognized in US-6,368,341, which is
granted to Abrahamson, a drawback with the types of
sealing devices described in the above-mentioned US-
4,744,364 and 4,890,612 is that an intra-arterial sealing
device extending into a blood vessel may obstruct the
flow of blood there through. The sealing device accord-
ing to US-6,368,341 comprises a haemostatic closure
device and a locating device having one or several lo-
cating members to be positioned against the inner sur-
face of the vessel wall. The locating members are de-
signed to provide a sufficient amount of resistance
against retracting movement, so that a user is provided
with an indication that the locating members are in con-
tact with the inner vessel wall. When correctly posi-

tioned, the haemostatic closure device, which may in-
clude a clotting agent, is in the incision channel outside
the vessel wall and there are no portions extending into
the vessel, where such portions may obstruct the flow
of blood. However, a drawback with this sealing device
is the potential risk that the locating members damage
the inner vessel wall during the positioning operation, i.
e. when a user retracts the locating device until he or
she feels the resistance from the inner vessel wall. Such
a risk is still present even if the locating members - as
is stated in US-6,368,341 - are formed and shaped to
minimize any potential damage to the blood vessel.
[0005] A more general problem encountered with clo-
sure devices of the type shown in US-6,368,341 is the
potential risk that a sealing member is deployed inside
the blood vessel, instead of in the incision channel lead-
ing to the puncture hole in the vessel. This may for in-
stance occur if a user misinterprets a resistance to re-
tracting movement in the locating device as coming from
the inner vessel wall, or accidentally pushes the whole
haemostatic closure device too far into the incision
channel before deploying the sealing member. The po-
tential problem that a sealing member or a haemostatic
material unintentionally is introduced into the vessel it-
self, instead of being positioned in the incision channel
leading to the puncture hole in the vessel wall, can from
a general point of view be ascribed to the fact that the
closure devices known in the state of the art have ac-
cess to the vessel through the puncture hole in the ves-
sel wall.
[0006] This problem prevails also in US-5,108,421,
which is granted to Fowler and discloses how a vessel
plug can be positioned against the outer surface of a
vessel wall. During the positioning of the vessel plug, an
inflated balloon is positioned against the inner surface
of the vessel wall, thereby providing a support for the
vessel plug and preventing the vessel plug from extend-
ing into the vessel. Nevertheless, the sealing member,
here a vessel plug, has also in this case access to the
vessel, and a user can by accident push the closure de-
vice too far into the incision channel and thereby deploy
the sealing member inside the vessel.
[0007] In US-5,391,183, which is granted to Janzen
et al., a device is disclosed for inserting haemostatic ma-
terial through a tissue channel and against the outside
wall of a blood vessel, wherein the blood vessel wall has
a puncture therein adjacent the tissue channel. Also
here the same problem is encountered, i.e. that the hae-
mostatic material has access to the blood vessel
through the puncture hole in the vessel wall.
[0008] Thus, there is a need in the art for a closure
device that eliminates the risk that any sealing material
unintentionally is introduced into a vessel. At the same
time, the sealing material of such a closure device
should not obstruct the fluid flow inside the vessel once
the sealing operation has been completed.
[0009] The object of the present invention is to
achieve a safe closure device where the risk that any
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sealing material unintentionally is introduced into a ves-
sel is eliminated.

Summary of the invention

[0010] The above-mentioned object is achieved by
the closure device according to the independent claim.
[0011] Preferred embodiments are set forth in the de-
pendent claims.
[0012] The present invention discloses a closure de-
vice for sealing a percutaneous incision leading to a ves-
sel without the risk that any sealing material unintention-
ally is introduced into the vessel itself. The closure de-
vice according to the present invention comprises basi-
cally an elongated insertion assembly and a charge of
haemostatic material, which is contained in the distal
portion of the insertion assembly. The insertion assem-
bly, in turn, comprises a stationary part and a retractable
part, which is in slidable engagement with the stationary
part. The first step in a sealing operation is to attach the
insertion assembly by an attachment means to the out-
side of an existing introducer, which already has been
inserted into a vessel through an opening in the vessel
wall in order to carry out the medical operation that made
the percutaneous incision necessary. The insertion as-
sembly is then slid along the introducer until it is in con-
tact with the outer vessel wall. Thereafter, the charge of
haemostatic material is delivered in the incision channel
by retracting the retractable part of the insertion assem-
bly. During this procedure, neither the insertion assem-
bly nor the haemostatic material has access to the ves-
sel itself, since the opening in the vessel wall is fully oc-
cupied by the inserted introducer. This eliminates the
risk that the haemostatic material unintentionally is in-
troduced into the vessel. Furthermore, the closure de-
vice has no parts that extend into the vessel, so the fluid
flow inside the vessel remains unaffected after the com-
pletion of the sealing operation.

Brief description of the drawings

[0013]

Fig. 1 shows schematically a first embodiment of a
closure device according to the present invention.
Fig. 2 illustrates schematically how the closure de-
vice of Fig. 1 is connected to an existing introducer
in a first step of a sealing operation.
Fig. 3 shows the cross-section of the closure device
and introducer of Fig. 2 that discloses the part
where the haemostatic material is arranged.
Fig. 4 illustrates the second step of the sealing op-
eration.
Fig. 5 illustrates the third step of the sealing opera-
tion.
Fig. 6 illustrates the sealing member after the com-
pletion of the sealing operation.
Fig. 7 shows schematically a second embodiment

of a closure device in an initial state.
Fig. 8 shows the cross-section of the closure device
of Fig. 7 that discloses the part where the haemo-
static material is arranged.
Fig. 9 shows the closure device of Fig. 7 in a disen-
gaging state.
Fig. 10 shows schematically a third embodiment of
a closure device.
Fig. 11 shows the cross-section of the closure de-
vice of Fig. 10 that discloses the part where the hae-
mostatic material is arranged.
Fig. 12 shows the cross-section of a fourth embod-
iment of a closure device that discloses the part
where the haemostatic material is arranged.
Fig. 13 shows schematically a fifth embodiment of
a closure device.
Fig. 14 illustrates a closure device that unintention-
ally has been introduced into a blood vessel and
how this misplacement can be detected.

Description of the invention

[0014] In Fig. 1 is illustrated a first embodiment of a
closure device 1 according to the present invention. The
closure device 1 comprises an elongated insertion as-
sembly 2 and a haemostatic or sealing material 3, which
is contained in the distal portion of the insertion assem-
bly 2. Preferably the haemostatic material 3 is impreg-
nated or in some other way provided with a suitable clot-
ting agent such as thrombin. The insertion assembly 2,
in turn, comprises two parts, an elongated stationary
part 4 and an elongated retractable part 5. Basically, the
stationary part 4 has the shape of a rod, the distal end
of which is in contact with the haemostatic material 3,
and the retractable part 5 is in the form of a hollow
sheath, which is in slidable engagement with the outside
of the stationary part 4. In Fig. 1, the closure device 1 is
depicted in an initial state, with the distal portion of the
retractable part 5 extending from the distal portion of the
stationary part 4, thereby creating a space in which the
haemostatic material 3 is accommodated. 5. The prox-
imal ends of the stationary part 4 and the retractable part
5 are advantageously provided with suitable handles,
which extend perpendicular to the longitudinal axis of
the insertion assembly 2 and which are adapted to fa-
cilitate the operation of the closure device 1. Such han-
dles can have a variety of shapes and are not described
in any detail. As mentioned above, a closure device ac-
cording to the present invention is intended to be slida-
bly attached to an existing introducer. This attachment
can be accomplished by different attachment means,
examples of which are described below. In this embod-
iment, the insertion assembly 2 comprises an attach-
ment member 6, which is provided on the outside of the
retractable part 5 and the function and form of which are
described in more detail below.
[0015] A closure device according to the present in-
vention is designed for use in connection with an exist-
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ing medical device such as an introducer. During use of
the closure device, this introducer is in position in the
percutaneous opening in the wall of the blood vessel.
Consequently, neither the insertion assembly nor the
haemostatic material has access to the blood vessel
through the incision channel. In Fig. 2 is illustrated how
the attachment member 6 of the closure device 1 is at-
tached to an introducer 7, the distal end of which has
been inserted into a vessel through a puncture hole in
the vessel wall. The introducer 7 is not a part of the
present invention, and herein the term "introducer" is in-
tended to encompass all types of medical devices hav-
ing a distal portion that extends into a vessel and a prox-
imal portion that extends out from a patient's skin. As
should be apparent from the following description, such
an introducer remains in position during the complete
operation of the insertion assembly.
[0016] Fig. 3 shows the cross-section of the closure
device 1 and the introducer 7 according to Fig. 2. In this
embodiment, the closure device 1 is slidably connected
to the introducer 7 by means of the attachment member
6, which is provided outside the distal portion of the re-
tractable part 5. The attachment member 6 is generally
tubular, with a slit extending along its length; thereby giv-
ing the distal portion of the closure device 1 a cross-
section that has the general shape of the figure eight,
with a portion being cut away at the base. From Fig. 2
and Fig. 3 it should be clear that the purpose of the slit
is to make it possible to thread the attachment member
6 onto a tubular medical device, such as the introducer
7. By choosing a material with suitable flexibility for the
attachment member 6, it is possible to provide the clo-
sure device 1 with a dilatable attachment member 6, so
that the closure device 1 can be attached to an introduc-
er and then slid along the length of this introducer. The
closure device 1 shown in Fig. 3 is further provided with
a drip channel 8. The operations of the closure device
1 as well as the function of the drip channel 8 are going
to be described in more detail below.
[0017] Referring again to Fig. 2, where the first step
of a sealing operation is illustrated. Before this first step,
a medical operation, such as a catheterization, on a pa-
tient has been completed, and an introducer 7, which
was used during this medical operation, is still in posi-
tion, i.e. the distal end of the introducer is inside a ves-
sel, such as an artery, and the proximal end of introducer
extends out of the patient's skin. In the first step of the
sealing operation, the dilatable attachment member 6 is
snapped onto the proximal end of the introducer 7. Thus,
the insertion assembly 2 of the closure device 1 is now
slidably connected to the introducer 7. In this state, the
distal portion of the retractable part 5 extends from the
distal portion of the stationary part 4, which leaves space
enough to accommodate a charge of the haemostatic
material 3 (indicated with dashed lines) in the distal por-
tion of the insertion assembly 2.
[0018] Fig. 4 shows the completion of the second step
in the sealing operation. In the second step, the insertion

assembly 2, still being connected to the introducer 7 by
means of the attachment member 6, is slid along the
length of the introducer 7 until the distal end of the in-
sertion assembly 2 is in contact with the outer surface
of the vessel wall. When accomplishing this second
step, a surgeon pushes the insertion assembly 2
through the incision channel, in which the introducer 7
is already positioned, thereby dilating the incision chan-
nel and compressing the surrounding tissue. If, for ex-
ample, the sealing operation is performed at the femoral
artery in the groin, the tissue surrounding the artery is
mainly composed of adipose tissue, through which the
insertion assembly 2 can be advanced relatively easily.
Having in mind that vessel walls mainly are composed
of fibrous tissue, which provides a significant resistance
against further movement of the insertion assembly 2,
the surgeon is provided with a readily detectable indica-
tion that the distal end of the insertion assembly 2 is in
contact with the outer vessel wall. Furthermore, since
the tissue in the edges of the dilated puncture hole in
the vessel wall is in a stretched state, the risk that the
insertion assembly 2 unintentionally is pushed through
the puncture hole and into the vessel is eliminated. In
order to further reduce this risk, one more measure may
be taken. This measure, which is to be described below,
involves that the insertion assembly being provided with
a distal tip that is bent upwards.
[0019] In Fig. 5, the third step of the sealing operation
has been completed. In the third step, the retractable
part 5 is retracted over the stationary part 4 (indicated
with dashed lines), thereby disengaging the haemostat-
ic material 3 from the insertion assembly 2. Since the
distal end of the stationary part 4 is in contact with the
charge of haemostatic material 3, the haemostatic ma-
terial 3 is prevented from being retracted by the retract-
ing movement of the retractable part 5. When the third
step of the sealing operation has been completed, the
haemostatic material 3 is positioned in the incision chan-
nel leading to the puncture hole in the vessel wall. In this
context it should be noted that the introducer 7 is still in
position in the puncture hole in the vessel wall and there
is no significant bleeding from the vessel.
[0020] Fig. 6 illustrates the completion of the fourth
step in the sealing operation. In this final step, the intro-
ducer is removed and disposed. Whether or not the clo-
sure device is detached from the introducer before the
introducer is retracted from the incision channel is a mat-
ter of choice. When the sealing operation has been com-
pleted, only the haemostatic material 3 is left in the in-
cision channel, as is illustrated in Fig. 6. By providing
the haemostatic material 3 with a suitable clotting agent,
such as thrombin or chitosan, the time until complete
haemostasis is achieved can be limited to a few min-
utes. If needed, applying an external pressure, either
manually or by a suitable compression device, may as-
sist the sealing operation.
[0021] Before finishing the discussion of the sealing
operation, the special advantages with closure device
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according to the invention should be noted. During the
above-described steps of the sealing operation, no parts
of the closure device have had access to the vessel, and
the positioning of the haemostatic material involves re-
tracting movements only. Consequently, the risk that the
haemostatic material of the closure device unintention-
ally is deployed inside the vessel is eliminated; which is
in contrast to closure devices known in the state of the
art where a sealing member or a haemostatic material
usually is positioned in the incision channel by means
of a pushing movement in the forward direction, i.e. to-
wards the opening in the vessel wall.
[0022] In the embodiment shown in Fig. 1, the retract-
able part 5 extends from the stationary part 4, or, with
other words, the distal portion of the retractable part 5
constitutes the distal portion of the insertion assembly
2. Another embodiment of a closure device 9 is shown
in Fig. 7. The closure device 9 comprises a haemostatic
material 10 and an elongated insertion assembly 11,
which comprises an elongated stationary part 12, an
elongated retractable part 13 and an attachment mem-
ber 14. The attachment member 14, which has the same
shape as the attachment member 6 of the first embod-
iment, is attached to the outside of the stationary part
12. In this embodiment, the retractable part 13 has the
general shape of a rod, which is provided with a recess
that extends in the distal direction of the retractable part
13. The inner wall of the recess in the retractable part
13 is in slidable engagement with the proximal portion
of the stationary part 12. The stationary part 12 has also
the general shape of a rod, which is provided with a re-
cess that extends in the distal direction of the stationary
part 12. The recess in the stationary part 12 is shorter
than the recess in the retractable part 13. In Fig. 7, the
closure device 9 is depicted in an initial state, with the
distal ends of the stationary part 12 and the retractable
part 13 being in the same plane, i.e. the recess in the
stationary part 12 and the recess in the retractable part
13 constitute together the distal portion of the insertion
assembly 11 and provide the hollow space that contains
the haemostatic material 10. The proximal end of the
recess in the stationary part 12 is in contact with the hae-
mostatic material 10, thereby preventing the haemostat-
ic material 10 from being retracted by a retracting move-
ment of the retractable part 13.
[0023] Whether or not the last feature, that the sta-
tionary part has a transverse portion, such as the end
of a recess or the end of the stationary part, is essential
for the closure device depends on the characteristics of
the haemostatic material. For example, a haemostatic
material in the form of a plug made from a solid material
that easily slides inside the insertion assembly may re-
quire such a transverse portion, which prevents the plug
from being retracted by the retracting movement of the
retractable part. On the other hand, for a haemostatic
material in the form of a sponge like material such a
transverse portion may be redundant. Excluding a trans-
verse portion may be advantageous in that different

lengths of the charge of haemostatic material can be ac-
commodated in the same insertion assembly.
[0024] Fig. 8 shows the cross-section of the closure
device 9, which is connected to an introducer 15 by
means of the attachment member 14. The figure illus-
trates how the stationary part 12 and the retractable part
13 together provide the space in which the haemostatic
material 10 is contained. It can also be seen that the
retractable part 13 is in slidable engagement with the
stationary part 12 by means of projections from the re-
tractable part 13 that engage in grooves in the stationary
part 12. As is well known, such projections and grooves
may have a variety of different shapes. The attachment
member 14 is attached to the distal portion of the sta-
tionary part 12, and a comparison of Fig. 8 with Fig. 3
reveals the difference between the attachment member
14 and the attachment member 6 of Fig. 3. Whereas the
attachment member 6 is attached to the retractable part
5 of the closure device 1, the attachment member 14 is
attached to the stationary part 12 of the closure device
9. This means that, during the retracting movement, the
attachment member 14 remains in position on the intro-
ducer 15, which may facilitate a smooth operation of a
closure device according to the present invention. Here
it should be noted that instead of providing a single at-
tachment member, a number of attachment members,
e.g. in the form of flexible rings each provided with a slit,
could be arranged spaced apart along the length of an
insertion assembly.
[0025] In Fig. 9, the closure device 9 is illustrated in a
state that corresponds to the third step of the sealing
operation described in connection with Fig. 5. In this
third step, the retractable part 13 is retracted, which dis-
engages the haemostatic material 10 from the insertion
assembly 11. As can be seen from the figure, this re-
traction movement does not affect the attachment mem-
ber 14, since it is connected to the stationary part 12.
The introducer and the insertion assembly 11 are re-
moved in a subsequent step.
[0026] In the embodiments shown in Fig. 1 and Fig.
7, respectively, the closure devices have been provided
with an attachment means, such as attachment mem-
bers 6 and 14, that virtually operates a separate part of
the insertion assembly, i.e. the elongated insertion as-
sembly slides as a separate part on the outside of the
introducer. Obviously, this is not to say that the attach-
ment member actually is provided as a separate part to
an existing insertion assembly, or that the attachment
member has to be manufactured in a separate manu-
facturing step. In Fig. 10 is shown a third embodiment
of a closure device 16. The closure device 16 comprises
an elongated insertion assembly 17 and a charge of a
haemostatic material 18. The insertion assembly 17, in
turn, comprises an elongated stationary part 19 and an
elongated retractable part 20. The retractable part 20 is
in the form of a hollow sheath having an inner wall 21
and an outer wall 22. The charge of haemostatic mate-
rial 18 is disposed between the inner wall 21 and the
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outer wall 22 in the distal portion of the retractable part
20. A slit 23 (not seen in the figure) extends along the
length of the retractable part 20. The stationary part 19
has the general shape of a rod and is provided opposite
to the slit 23 between the inner wall 21 and the outer
wall 22, so that the retractable part 20 is in slidable en-
gagement with the stationary part 19, and the distal end
of the stationary part 19 is in contact with the proximal
end of the charge of the haemostatic material 18. By
means of this slit 23, which goes into the interior of the
hollow retractable part 20, the insertion assembly 17 is
slidably connected to an introducer, as is more easily
recognized from Fig. 11.
[0027] Fig. 11 shows the cross-section of the closure
device 16 connected to an introducer 24. In particular,
the slit 23 is visible. By means of this slit 23 and by man-
ufacturing the retractable part 20 from a flexible materi-
al, the retractable part 20 can be snapped onto an intro-
ducer, such as introducer 24. Consequently, the slit 23
constitutes the attachment means for this embodiment
of a closure device and replaces fastening means at-
tached to the exterior of an insertion assembly. In this
third embodiment, the slit 23 is only a narrow gap be-
tween the longitudinal edges of the hollow sheath that
basically constitutes the retractable part 20. Further-
more, the inner wall 21 and the outer wall 22 extend es-
sentially all the way from the first longitudinal edge to
the opposing second longitudinal edge, i.e. as much
space as possible has been obtained for the haemostat-
ic material 18.
[0028] In Fig. 12 is shown the cross-section of a fourth
embodiment of a closure device 25 connected to an in-
troducer 24. The closure device 25 comprises a haemo-
static material 26, which is contained in the distal portion
of a retractable part 27. In this embodiment, the retract-
able part 27 has basically the form of a hollow sheath,
with a rather large portion being cut away along its
length. This cut-away portion (indicated with reference
numeral 28) replaces the more narrow slit 23 described
above in connection with Fig. 10 and Fig. 11. The wall
of the hollow sheath that basically constitutes the re-
tractable part 27 becomes thinner towards its longitudi-
nal edges, thereby making it easy to thread the insertion
assembly onto an introducer. Furthermore, a cavity,
which extends along the length of the retractable part
27, is provided opposite to the cut-away portion 28,
where the wall of the retractable part 27 has its largest
thickness. This cavity, in which the haemostatic material
26 is contained, occupies only a part of the circumfer-
ence, i.e. the cavity does not extend all the way from the
first longitudinal edge to the opposing second longitudi-
nal edge.
[0029] As was mentioned above, one precautionary
measure may be taken in order to further reduce the risk
that an insertion assembly unintentionally is pushed
through a vessel wall. This measure is illustrated in Fig.
13, where a fifth embodiment of a closure device 29 is
shown. The closure device 29 comprises a haemostatic

material 30 and an insertion assembly 31, which, in turn,
comprises a stationary part 32 and a retractable part 33.
The insertion assembly 31 is similar to insertion assem-
bly 2 shown in Fig. 1, except that the distal end of the
insertion assembly 31 is slightly bent upwards, i.e. in a
direction away from the longitudinal direction of the in-
troducer. The purpose of this configuration is that the
upwardly bent tip further reduces the risk that the inser-
tion assembly 31 by accident is pushed through a vessel
wall and into the vessel. It should be understood that all
of the embodiments described above and illustrated in
the figures could be provided with such an upwardly
bent distal end, although an upwardly bent (or blunt) tip
only has been explicitly shown for one embodiment of
the invention.
[0030] In a further refinement of the present invention
the closure device includes a drip channel 8 that was
briefly mentioned in connection with Fig. 3. The function
of such a drip channel is illustrated in Fig. 14, where an
insertion assembly 34 has been attached to an introduc-
er 35. The insertion assembly 34 is shown in a state
where the insertion assembly 34 unintentionally has
been pushed too far into the incision channel, so that
the distal end of the insertion assembly has penetrated
the vessel wall. The insertion assembly 34 is provided
with a drip channel 36 (indicated with dashed lines) that
extends from the distal end to the proximal end of the
insertion assembly 34. As is illustrated in the figure, by
means of the pressure that prevails inside the vessel,
fluid is pressed into the inlet of the drip channel 36 and
appears at the exit of the drip channel 36, thereby pro-
viding a user with a readily detectable indication that the
insertion assembly 34 has penetrated the vessel wall.
With other words, a requirement for a correctly posi-
tioned insertion assembly 34 is that there is essentially
no fluid appearing from the proximal end of the drip
channel 36. It should be understood that all of the em-
bodiments described above and illustrated in the figures
could be provided with a drip channel, although a drip
channel only has been explicitly shown for one embod-
iment of the invention.
[0031] Although the present invention has been de-
scribed with reference to specific embodiments, also
shown in the appended drawings, it will be apparent for
those skilled in the art that many variations and modifi-
cations can be done within the scope of the invention as
described in the specification and defined with reference
to the following claims.

Claims

1. Closure device (1, 9, 16, 25, 29) for sealing an in-
cision channel extending from the skin of a patient,
through the wall of a vessel and into the vessel and
containing an introducer (7, 15, 24, 35) whose distal
end is inside the vessel and whose proximal end is
outside the skin of the patient, said closure device
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comprises an elongated insertion assembly (2, 11,
17, 31, 34), which, in its distal portion, is adapted to
contain a haemostatic material (3, 10, 18, 26, 30),
characterized in that the insertion assembly com-
prises a stationary part (4, 12, 19, 32) and a retract-
able part (5, 13, 20, 27, 33), which is in slidable en-
gagement with the stationary part (4, 12, 19, 32),
and at least one attachment means (6, 14, 23, 28)
arranged so that the closure device is adapted to
be attached to the introducer in such a way that it
can slide along the introducer and that the haemo-
static material is adapted to be delivered in the in-
cision channel outside the vessel by a retracting
movement of the retractable part.

2. Closure device according to claim 1, characterized
in that the stationary part has a transverse portion
being in contact with the haemostatic material, so
that the haemostatic material is prevented from be-
ing retracted by the retracting movement of the re-
tractable part.

3. Closure device (1, 9, 29) according to claim 1 or
claim 2, characterized in that the attachment
means (6, 14) is in the form of a tubular attachment
member (6, 14), which extends along the outside of
the distal portion of the insertion assembly (2, 11,
31) and has a slit extending along its length, so that
the attachment member (6, 14) can be attached to
the introducer (7, 15).

4. Closure device (16) according to claim 1 or claim 2,
characterized in that the attachment means (23,
28) is in the form of a slit (23) or a cut-away portion
(28) that extends along the length of the insertion
assembly (16), so that the insertion assembly (16)
can be attached to the introducer (22, 25).

5. Closure device according to claim 1 or claim 2,
characterized in that the attachment means is in
the form of flexible rings, each of which is provided
with a slit and which are arranged spaced apart
along the outside of the distal portion of the insertion
assembly, so that the insertion assembly can be at-
tached to the introducer.

6. Closure device (1) according to claim 1, character-
ized in that the stationary part (4) has the form of
a rod and that the retractable part (5) has the form
of a hollow sheath that can slide outside the station-
ary part (4).

7. Closure device (1) according to claim 6, character-
ized in that the distal end of the stationary part (4)
is adapted to be in contact with the haemostatic ma-
terial (3), so that the haemostatic material (3) is pre-
vented from being retracted by the retracting move-
ment of the retractable part (5).

8. Closure device (9) according to claim 1, character-
ized in that stationary part (12) has the form of a
rod, with a recess provided in its distal portion, and
that the retractable part (13) has the form of a rod,
with a recess provided in its distal portion, the sta-
tionary part (12) and the retractable part (13) being
in slidable engagement by means of projections
and grooves extending along their lengths and the
haemostatic material (10) is to be contained in the
space provided by the two recesses and the station-
ary part (12) and the retractable part (13).

9. Closure device (9) according to claim 8, character-
ized in that the proximal end of the recess in the
stationary part (12) is adapted to be in contact with
the haemostatic material (10), so that the haemo-
static material (10) is prevented from being retract-
ed by the retracting movement of the retractable
part (13).

10. Closure device (16) according to anyone of claim 1,
characterized in that the retractable part (20) has
the form of a hollow sheath having an inner wall (21)
and an outer wall (22), between which the haemo-
static material (18) is to be contained, and that the
stationary part (19), which has the shape of a rod,
is provided between the inner wall (21) and the out-
er wall (22), so that the retractable part (20) can
slide on the stationary part (19).

11. Closure device (16) according to claim 10, charac-
terized in that the distal end of the stationary part
(19) is adapted to be contact with the haemostatic
material (18), so that the haemostatic material (18)
is prevented from being retracted by the retracting
movement of the retractable part (20).

12. Closure device (24) according to claim 1, charac-
terized in that the retractable part (27) has the form
of a hollow sheath, with a cut-away portion (28) ex-
tending along its length and in the wall of which an
elongated cavity is provided, in which cavity the
haemostatic material (26) is to be contained, and
that the stationary part, which has the form of a rod,
is provided inside the cavity, so that the retractable
part (27) can slide on the stationary part.

13. Closure device (24) according to claim 12, charac-
terized in that the distal end of the stationary part
is adapted to be in contact with the haemostatic ma-
terial (26), so that the haemostatic material (26) is
prevented from being retracted by the retracting
movement of the retractable part (27).

14. Closure device (29) according to anyone of the
claims 1 to 13, characterized in that the distal end
of the insertion assembly (31) is bent in a direction
away from the longitudinal direction of the introduc-
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er to which the insertion assembly is adapted to be
attached to.

15. Closure device (1) according to anyone of the
claims 1 to 14, characterized in that the insertion
assembly (2, 34) is provided with a drip channel (8,
36) extending from the distal end of the insertion
assembly (2, 34) to a proximal end adapted to be
outside the patient's skin, thereby providing an in-
dication whether the closure device (1) has been
inserted into the vessel.
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