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Description
Technical Field

[0001] The presentinvention generally relates to a tis-
sue closing device. More specifically, The present inven-
tion pertains to a living body tissue closing device.
[0002] Low-invasion operations carried out by insert-
ing a device for diagnosis or treatment, such as a cath-
eter, into a blood vessel or some other tissue are known
and performed on a quite often basis. For example, to
treat a constriction of the coronary artery of the heart, it
is necessary to insert a device such as a catheter into a
blood vessel in order to perform therapeutic on the con-
striction.

[0003] This insertion of an instrument such a catheter
into a blood vesselis normally performed through a punc-
ture formed by dissecting or puncturing the femoral re-
gion. After the therapeutic treatment is completed, it is
necessary to perform a stanching operation to stop the
bleeding through the puncture. However, since the blood
pressure upon bleeding (bleeding blood pressure) from
the femoral artery is relatively high, it is oftentimes nec-
essary for a person involved in the medical procedure to
use a finger of their hand to press down on the site for a
relatively long period of time.

[0004] In recent years, to perform the stoppage of
bleeding more readily and with greater certainty, a variety
of devices has been developed which is adapted to be
inserted through a wound hole to close an opening
formed in a blood vessel. For example, United States
Patent No. 5,282,827 discloses a device configured such
that a thread is held at a proximal end of the device by a
ball retained by a spring, and when the device is pulled
off, the thread slides while keeping a fixed thread tension,
whereby the device is pulled off. Finally, in the condition
where an anchor (blood vessel inside lock member) is
disposed at the position of the hole formed in the blood
vessel, a nonwoven fabric plug (seal member) is pressed
with a pushing-in pipe (packing member) while pulsing
the thread (while compressing with the thread), to flatten
the plug In this manner, the hole formed in the blood
vessel is closed with a closure

[0005] However, inthe device described in the above-
mentioned patent, the operator must manually perform
the operation of flattening the plug by pressing the plug
with the pushing-in pipe while pulling the thread, and la-
bor and ume are required for the operation In addition,
particularly in the case of a non-skilled operator, there is
fear about uncertainly of the operation

[0006] Furthermore, from WO 2005 063133 there is
known a tissue closing device according to the preamble
of claim 1. However, with this known device there still
remains a problem of how to perform an operation step
of moving the lock member relative to the closure in a
manner which takes place automatically upon activation
of a trigger means without the need of any further sur-
geon’s actuation.
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SUMMARY OF THE INVENTION

[0007] This problem is solved by a tissue closing de-
vice according to claim 1. The dependent claims relate
to advantageous embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008]

Fig. 1(a) and 1(b) are perspective views of a first
embodiment of the tissue closing device as disclosed
herein

Fig. 2 is a perspective view of a closure in the tissue
closing device shown in Fig. 1

Fig. 3 is an illustration of one example of a knot of
the closure in the tissue closing device shown in Fig.
1

Fig. 4 is an illustration of another example of the knot
of the closure in the tissue closing device shown in
Fig. 1

Fig. 5 is an exploded perspective view (members
(component parts)) of the tissue closing device
shown in Fig. 1

Fig. 6(a) and (b) are perspective views of a distal
end portion of the tissue closing device shown in Fig.
1

Fig. 7 is a perspective view showing a thread support
portion, apin and a thread in the tissue closing device
shown in Fig. 1

Fig. 8(a)-(d) are perspective views for illustrating an
action (operation) of the tissue closing device shown
in Fig. 1.

Fig. 9 is a perspective view for illustrating an action
(operation) of the tissue closing device shown in Fig.
1.

Fig. 10 is a perspective view for illustrating an action
(operation) of the tissue closing device shown in Fig.
1.

Fig. 11 is a sectional view for illustrating an action
(operation) of the tissue closing device shown in Fig.
1.

Fig. 12 is a sectional view for illustrating an action
(operation) of the tissue closing device shown in Fig.
1.

Fig. 13 is a perspective view for illustrating an action
(operation) of the tissue closing device shown in Fig.
1.

Fig. 14 is a perspective view for illustrating an action
(operation) of the tissue closing device shown in Fig.
1.

Fig. 15(a) and 15(b) are sectional views for illustrat-
ing an action (operation) of the tissue closing device
shown in Fig. 1.

Fig. 16(a) and 16(b) are sectional views for illustrat-
ing an action (operation) of the tissue closing device
shown in Fig. 1.

Fig. 17(a) and 17(b) are sectional views for illustrat-
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ing an action (operation) of the tissue closing device
shown in Fig. 1.

Fig. 18 is a perspective view for illustrating an action
(operation) of the tissue closing device shown in Fig.
1.

Fig. 19 is a sectional view for illustrating an action
(operation) of the tissue closing device shown in Fig.
1.

Fig. 20 is a sectional view for illustrating an action
(operation) of the tissue closing device shown in Fig.
1.

Fig. 21 is a perspective view for illustrating an action
(operation) of the tissue closing device shown in Fig.
1.

Fig. 22 is a perspective view for illustrating an action
(operation) of the tissue closing device shown in Fig.
1.

Fig. 23 is a perspective view for illustrating an action
(operation) of the tissue closing device shown in Fig.
1.

Fig. 24 is a perspective view for illustrating an action
(operation) of the tissue closing device shown in Fig.
1.

Fig. 25 is a perspective view for illustrating an action
(operation) of the tissue closing device shown in Fig.
1.

Fig. 26 is a perspective view showing a second em-
bodiment (locked condition) of the tissue closing de-
vice as disclosed herein.

Fig. 27 is a sectional view showing a part on the distal
side of a handling portion of the tissue closing device
shown in Fig. 26.

Fig. 28 is a perspective view showing the second
embodiment (unlocked condition) of the tissue clos-
ing device.

Fig. 29is a sectional view showing a part on the distal
side of the handling portion of the tissue closing de-
vice shown in Fig. 28.

Fig. 30 is a perspective view of a third embodiment
of the tissue closing device as disclosed herein.
Fig. 31 is an exploded perspective view (members
(component parts)) of the tissue closing device
shown in Fig. 30.

Fig. 32(a) and 32(b) are perspective views showing
a thread support portion, a pin and a thread in the
tissue closing device shown in Fig. 30.

Fig. 33(a) and 33(b) are perspective views for illus-
trating an action (operation) of the tissue closing de-
vice shown in Fig. 30.

Fig. 34(a) and 34(b) are perspective views for illus-
trating an action (operation) of the tissue closing de-
vice shown in Fig. 30.

Fig. 35(a) and 35(b) are perspective views for illus-
trating an action (operation) of the tissue closing de-
vice shown in Fig. 30.

Fig. 36(a) and 36(b) are perspective views for illus-
trating an action (operation) of the tissue closing de-
vice shown in Fig. 30.
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Fig. 37(a) and 37(b) are perspective views for illus-
trating an action (operation) of the tissue closing de-
vice shown in Fig. 30.
Fig. 38(a) and 38(b) are perspective views for illus-
trating an action (operation) of the tissue closing de-
vice shown in Fig. 30.
Fig. 39(a) and 39(b) are perspective views for illus-
trating an action (operation) of the tissue closing de-
vice shown in Fig. 30.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0009] Now, the tissue closing device will be described
in detail below, based on preferred embodiments thereof
shown in the accompanying drawings.

<First Embodiment> .

[0010] Fig. 1 shows perspective views showing a first
embodiment of the tissue closing device, in which Fig. 1
(a) A is an overall perspective view, and Fig. 1(b) is a
perspective view showing the inner portion side of an
upper half of a casing. Fig. 2 is a perspective view of a
closure in the tissue closing device shown in Fig. 1. Fig.
3is anillustration of one example of a knot of the closure
in the tissue closing device shown in Fig. 1. Fig. 4 is an
illustration of another example of the knot of the closure
in the tissue closing device shown in Fig. 1. Fig. 5 is an
exploded perspective view (members (component
parts)) of the tissue closing device shown in Fig. 1. Fig.
6 shows perspective views of a distal end portion of the
tissue closing device shown in Fig. 1, in which Fig. 6(a)
is an outlook view, and Fig. 6(b) is a perspective drawing
(showing the condition where a cover tube is removed).
Fig. 7 is a perspective view showing a thread support
portion, a pin and a thread in the tissue closing device
shown in Fig. 1. Figs. 8 to 10 are perspective views for
illustrating respective actions (operations) of the tissue
closing device shown in Fig. 1. Figs. 11 and 12 are sec-
tional views for illustrating respective actions (opera-
tions) of the tissue closing device shown in Fig. 1 Figs.
13 and 14 are perspective views for illustrating respective
actions (operations) of the tissue closing device shown
in Fig. 1. Figs. 15 to 17 are sectional views for illustrating
respective actions (operations) of the tissue closing de-
vice shown in Fin. 1, in which Figs. 15(a), 16(a) and 17
(a) are sectional views on a lateral side, and Figs. 15(b),
16(b) and 17(b) are sectional views on the upper side.
Fig. 18 is a perspective view for illustrating an action (op-
eration) of the tissue closing device shown in Fig. 1. Figs.
19 and 20 are sectional views for illustrating respective
actions (operations) of the tissue closing device shown
in Fig. 1. Figs. 21 to 25 are perspective views for illus-
trating respective actions (operations) of the tissue clos-
ing device shown in Fig. 1.

[0011] Incidentally, in Figs. 1 and 5, a casing is bisect-
ed in the vertical direction, and about one half on a lateral
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side of a, fixed tube support member is omitted. In addi-
tion, in.Fig. 1, the inside of a cover tube and the inside
of the fixed tube in the region surrounded by a broken-
line circle are enlargedly shown. Besides, in Figs. 9, 13,
18, 21, 23 and 24, the upper half in the vertical direction
of the casing is omitted, and about one half on a lateral
side of the fixed tube support member is omitted. In ad-
dition, in Fig. 7, an overall view of a thread is schemati-
cally shown. Besides, in Fig. 8, a fixed tube 7 is sche-
matically shown in broken lines.

[0012] For convenience of description, in Fig. 1(a),
Figs. 5 to 7, and Figs. 9 to 25, the direction of arrow A
will be referred to as "distal", the direction of arrow B
(hand- operated side) as "proximal", the direction of ar-
row C as "upper", and the direction of arrow D as "lower",
in the description. Also, in Figs. 2 to 4, and Fig. 8, the
upper side will be referred to as "proximal”, and the lower
side as "distal", in the description.

[0013] Thetissue closing device 1 shownin the figures
is a device for closing (closing up) a percutaneously pen-
etrating opening (i.e. wound hole which penetrates a liv-
ing tissue membrane) which is formed, for example, in a
living organism lumen such as a blood vessel, an internal
organ of a living organism or an in vivo tissue membrane
such as an internal tissue of a living organism.

[0014] As shownin Figs. 1, 2 and 5, the tissue closing
device 1includes an elongate arrangement device (feed-
ing and deforming means) 3 which has a distal end por-
tion capable of penetrating a wound hole penetrating an
in vivo tissue membrane and has a handling portion 9 on
the proximal side, and a clip 4 serving as a closure (tissue
closure) which is detachably retained at (connected to)
a distal end portion of the arrangement device 3 and
which closes the wound hole penetrating the in vivo tissue
membrane.

[0015] The clip 4 has a clip body (closure body) 40,
and a thread (first thread-like member) 46 serving as a
fastener, and the clip body 40 is composed of a seal
portion 41, a deformable deformation portion 42, and a
connecting portion 44 for connecting the seal portion 41
and the deformation portion 42 to each other. In addition,
the thread 46 has a knot461 and aloop 462. Incidentally,
the clip 4 will be described in detail later.

[0016] The arrangement device 3 is used in the state
of being inserted in a sheath (elongate tube member) 5
which has a distal end portion penetrating a wound hole
and which is provided in its central portion with a through-
lumen 51 penetrating it in the axial direction, namely, in
the state of being detachably mounted in the sheath 5
(see Fig. 9). The sheath 5 and the arrangement device
3 constitute the elongate body portion 2. At the time of a
stanching work (a work for closing a wound hole), the
distal end portions of the sheath 5 and the arrangement
device 3 and the clip 4 penetrate the wound hole. In other
words, these are inserted into a lumen of a living organ-
ism (living organism lumen) such as a blood vessel via
the wound hole.

[0017] The sheath 5 has a roughly hollow cylindrical
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shape, and has a hub 52 at its proximal end portion. In
addition, a stanching valve (not shown) is disposed on
an inner circumferential side of the hub 52.

[0018] As the sheath 5, for example, a sheath (intro-
ducer sheath) left indwelling after the procedure of ther-
apy (e.g. PCI; Percutaneous Coronary Intervention) or
diagnoses (e.g. CAG; Coronary AngioGraphy) using a
catheter may be used, or may be a sheath for exclusive
use in the tissue closing device.

[0019] Incidentally, while the sheath 5 is included in
the components of the body portion 2 in this embodiment,
the sheath 5 may be out of the components of the body
portion 2.

[0020] As shown in Figs. 1, 2 and 5, the arrangement
device 3 includes: a thread (second thread-like member)
8 which is a retaining member (retaining means) con-
nected to the clip 4 (the thread 46 of the clip 4) and re-
taining the clip 4 (the thread 46 of the clip 4); a cover tube
(cover member) (cover means) 6 which is an elongate
first tubular member (tubular member) having a distal
end portion capable of penetrating a wound hole; a fixed
tube (lock member) (lock means) 7 which is an elongate
second tubular member (tubular member) having a distal
end portion capable of penetrating a wound hole; and a
handling portion 9. The clip 4 (the thread 46 of the clip
4) is detachably retained at a distal end portion of the
arrangement device 3 by the thread 8. In this case, the
thread 8 retains the clip 4 in such a manner that a portion
of the deformation portion 42 of the clip 4 which is on the
opposite side (distal side) of the seal portion 41 can be
moved (displaced) relative to the portion of the deforma-
tion portion 42 which is on the seal portion 41. side (base
portion side) (proximal side).

[0021] In addition, the fixed tube 7 is disposed (insert-
ed) concentrically in (inside) the lumen of the cover tube
6, and the cover tube 6 can be moved (slided) relative to
the fixed tube 7 in the axial direction of them. Besides,
the thread 8 is disposed (inserted) in (inside) the lumen
of the fixed tube 7 so as to be movable relative to the
fixed tube 7 in the longitudinal direction of the fixed tube
7. In addition, the handling portion 9 is provided on the
proximal side of the fixed tube 7 and the cover tube 6.
[0022] Here, a proximal end portion of the cover tube
6 is fixed to (supported on) a distal end portion of a cover
tube support portion (cover member support tube) 14 of
the handling portion 9. As shown in Fig. 6, the deforma-
tion portion 42 of the clip 4 is detachably mounted (in-
serted) in a distal end portion of the cover tube 6. In this
case, the deformation portion 42 of the clip 4 is inserted
and retained in the lumen of the distal end portion of the
cover tube 6, whereby the clip 4 is mounted while main-
taining the elongated form (i.e. folded form) of the defor-
mation portion 42 in the longitudinal direction of the cover
tube 6.

[0023] In addition, when the arrangement device 3
(cover tube 6) is inserted into the through-lumen 51 of
the sheath 5 from the proximal side of the sheath 5 and
mounted in the sheath 5, the distal end portion of the
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cover tube 6 is exposed from the distal end of the sheath
5 (the distal end of the sheath is located on the proximal
side relative to the distal end of the cover tube 6).
[0024] By the cover tube 6 is covered an outer surface
of the fixed tube 7, and at a distal end portion thereof, at
least a part of the clip 4 (i.e. the deformation portion 42
in the first embodiment) is covered.

[0025] The fixed tube 7 is formed of a comparatively
hard constituent material, and has a hub 72 at its proximal
end portion. The hub 72 is located in the inside (in a
frame) of a thread support portion 15 and a lifter 16, which
will be described later, of the handling portion 9, and is
fixed to (supported on) a fixed tube support portion (block
member support portion) 12 which will be described later.
[0026] In addition, when the arrangement device 3
(fixed tube 7) is inserted into the through-lumen 51 of the
sheath 5 from the proximal side of the sheath 5 and
mounted in the sheath 5, the distal end of the sheath 5
is located on the proximal side relative to the distale end
of the fixed tube 7, and, as shown in Fig. 6, the distal end
of the fixed tube 7 is located on the proximal side relative
to the distal end of the cover tube 6.

[0027] The fixed tube 7 has a function such that when
thethread 46 ofthe clip 4 is pulled in the proximal direction
by the thread 8, a knot 461 of the thread 46 of the clip 71
is locked to a distal end portion 71 of the fixed tube 7,
further the deformation portion is locked (indirectly
locked) through the knot 461, whereby the knot 461 is
moved relatively to the distal direction, to tighten the
thread 46 and deform the deformation portion 42.
[0028] As shownin Figs. 1 and 5, the handling portion
9 includes: a casing (body) 11; the fixed tube support
portion (lock member support portion) 12 for supporting
the fixed tube 7; a spring holder (second elastic member
support portion) 13; the cover tube support portion (cover
member support portion) 14 for supporting the cover tube
6; the thread support portion (retaining member support
portion) 15 for supporting the thread 8; a pin (connector)
17 which is inserted in the thread support portion 15 and
detachably connects the thread 8 to the thread support
portion 15; the lifter (connector support portion) 16 which
is a pin support portion for supporting the pin 17; a pair
of pins (restrictor) 18 which are stoppers for locking the
thread support portion 15; a pin 19; a charge member
(charge means) 21; a coil spring (spring) 22 which is a
first elastic member (actuating member); a coil spring
(spring) 23 which is a second elastic member; and a coil
spring (spring) 24.

[0029] Incidentally, while the casing is bisected in the
vertical direction in Figs. 1 and 5, these are joined to each
other in practice.

[0030] The casing 11 has a tubular (polygonal tubular)
shape which is roughly rectangular parallelopiped in out-
look shape. A pair of projected portions 111 projecting
sideways and functioning as finger hook portions at the
time of operation are formed at side portions in the vicinity
of a central portion of the casing 11. In addition, each of
the projected portions 111 is provided with a bottomed
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hole portion 112 communicated with the inside of the
casing 11.

[0031] Besides, an upper portion of the distal end.por-
tion of the casing 11 is provided with a bottomed hole
portion 113 into which the pin 19 is to be inserted.
[0032] In addition, four projections 114 are provided at
a proximal end portion of the inside of the casing 11; and
a pair of projections 119 are provided on lateral sides of
the upper side, in Fig. 1(b), of a pair of the projections
114. Besides, a pair of stepped portions (engaging por-
tions) 116 are provided on the distal side of a pair of
projections 111 in the inside of the casing 11.

[0033] In the inside of the casing 11, the fixed tube
support portion 12 and the spring holder 13 are disposed
to be individually movable in the longitudinal direction of
the arrangement device 3.

[0034] The fixed tube support portion 12 is in the shape
of a box roughly rectangular parallelopiped in outlook
shape. The fixed tube support portion 12 is provided at
its’ distal end portion with a connector 121 to be fitted to
the hub 52 of the sheath 5. The connector 121 has four
pawls capable of engagement with the hub 52, and is
located on the distal side of a distal end portion of the
casing 11.

[0035] In addition, the fixed tube support portion 12 is
provided at its proximal end portion with a pair of project-
ed portions 122 projected in the proximal direction. Pro-
jections 126 are provided respectively at upper portions
of proximal end portions of the projected portions 122.
[0036] Besides, at side portions near a central portion
of the fixed tube support portion 12, a pair of slots 123 is
formed along the longitudinal direction of the arrange-
ment device 3.

[0037] In addition, a pair of holes portions 124 into
which a pair of pins 18 are to be inserted are provided at
side portions of a proximal end portion, namely, at side
portions on the proximal side relative to the slots of the
fixed tube support portion 12.

[0038] The projected portion 122, the slot 123 and the
hole portion 124 are arranged roughly on the same
straight line.

[0039] Besides, a hole portion 125 into which the pin
19 is to be inserted is provided at an upper portion of a
distal end portion of the fixed tube support portion 12.
[0040] In addition, the fixed tube support portion 12 is
provided with a no-flush chamber 25 at its distal end por-
tion. The no-flush chamber 25 is composed of a tubular
blood inflow port 251, and a blood outflow port 252 having
alumen 254 communicated with a lumen 253 of the blood
inflow port 251. The blood inflow port 251 is projected in
the direction of the distal end of the fixed tube support
portion 12, and is projected in the distal direction from a
distal end portion of the casing 11. Besides, the blood
outflow port 252 is projected toward a lateral side of the
fixed tube support portion 12.

[0041] In addition, the lumen 254 of the blood outflow
port 252 is opened to the proximal end of an end portion
on a lateral side of the blood outflow port 252. Namely,



9 EP 1 942 808 B9 10

an opening 255 communicated with the lumen 254 is
provided at the proximal end of the end portion on the
lateral side of the blood outflow port 252. The opening
255 is being closed by the abutment of an end face 115
of the distal end portion of the casing 11 on the proximal
end of the end portion on the lateral side of the blood
outflow port 252, but, when the casing 11 is moved in the
proximal direction relative to the fixed tube support por-
tion 12, the end face 115 is spaced and the opening 255
is opened.

[0042] The above-described cover tube 6 and fixed
tube 7 are passed through the lumen 254 of the blood
outflow port 252.

[0043] The spring holder 13 is located on the proximal
side of the fixed tube support portion 12, specifically, at
a proximal end portion in the casing 11.

[0044] The springholder 13 has four projected portions
132 projected in the distal direction from four corners of
a proximal end portion 131. The projected portions 132
are respectively provided with projections 133 which
have curved convex surfaces and which can be engaged
with the projections 114 of the casing 11. In addition, the
proximal end portion 131 is provided, at positions corre-
sponding to the projected portions 132, with projections
134 which can be engaged with the projections 114 of
the casing 11.

[0045] As shown in Figs. 1 and 13, the spring holder
13 is so disposed that the projected portions 122 of the
fixed tube support portion 12 are each clamped between
an upper-lower pair of the projected portions 132, and
the projections 133 of the projected portions 132 are en-
gaged with the projections 114 of the casing 11. This
inhibits the spring holder 13 from moving in the distal
direction relative to the casing 11.

[0046] Inaddition,asshowninFigs.1and5, aproximal
end portion of the coil spring 23 is fixed to the proximal
end portion 131 of the spring holder 13, and a distal end
portion of the coil spring 23 is fixed to a proximal end
portion of the fixed tube support portion 12. The coil
spring 23 is disposed in the state of being somewhat
elongated from the natural state.

[0047] The cover tube support portion 14, the thread
support portion 15, the lifter 16 and the charge member
21 are disposed in the inside of, the fixed tube support
portion 12 so that they are respectively movable in the
longitudinal direction of the arrangement device 3.
[0048] As shown in Fig. 7, the thread support portion
15 has a frame-like shape, and is provided in its distal
end portion with a hole portion 151 through which the
fixed tube 7 is to be passed. In addition, the thread sup-
port portion 15 is provided in its proximal end portion with
a hole portion 152 into which the pin 17 is to be inserted,
and a hole portion 153 which is located at a position cor-
responding to the hole portion 152 and through which
the thread 8 can be threaded. Besides, curved convex
surfaces are formed at both side portions of the proximal
end portion of the thread support portion 15. Incidentally,
inclined surfaces, for example, may be provided in place
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of the curved convex surfaces.

[0049] The thread 8 is composed of a double thread
(double thread-like member) in which a single thread
(thread-like member) is bent back and the bent-back por-
tion 81 constitutes one end portion thereof. In addition,
the thread 8 is attached to the thread support portion 15
by a method in which the thread 8 in the state of a single
thread is passed through a hole portion 154 formed in
the proximal end portion of the thread support portion 15,
and then both end portion thereof are tied to each other.
[0050] The thread 8 is passed through the clip 4 (the
loop 462 of the thread 46 of the clip 4) and is bent back
at a distal end portion of the arrangement device 3, and
in the condition where the thread 8 retains the clip 4, the
pin 17 is passed through the loop of the bent-back portion
81, and the bent-back portion 81 is detachably connected
to the thread support portion 15 by the pin 17. As has
been described above, the other end portion (an end por-
tion on the opposite side of the bent-back portion 81) is
attached to the thread support portion 15.

[0051] Incidentally, at the time of passing the pin 17
through the loop of the bent-back portion 81 of the thread
8, the bent-back portion 81 is drawn out from the hole
portion 153 to the exterior, and the pin 17 is inserted into
the hole portion 152.

[0052] In addition, as shown in Figs. 1 and 19, a pair
of pins 18 are passed through a pair of hole portions 124
in the fixed tube support portion 12, and the thread sup-
port portion 15 is locked by tip end portions of the pins
18. Besides, a head portion of each of the pins 18 abuts
on the inside surface of the casing 11 so that the pin 18
would not come off (move from) the hole portion 124.
This inhibits the thread support portion 15 from moving
to the proximal direction relative to the fixed tube support
portion 12.

[0053] As shown in Figs. 1 and 5, the cover tube sup-
port portion 14 is located on the distal side of the thread
support portion 15 and on the proximal side of the no-
flush chamber 25. The lifter 16 is mounted on the upper
side of the cover tube support portion 14 and the thread
support portion 15, and is disposed to be movable (dis-
placeable) upward.

[0054] The lifter 16 has a frame-like shape, and is so
situated that the hole portion 152 in which to insert the
pin 17 is located in the inside of the frame, in plan view.
This ensures that when the pin 17 is inserted in the hole
portion 152, the pin 17 is supported by the lifter 16.
[0055] In addition, the lifter 16 is provided with four
projections (first projections) 161. Each of the projections
161 projects sideways from a side portion of the lifter 16.
[0056] On the other hand, the cover tube support por-
tion 14 is provided with four projections (second projec-
tions) 141 which are displacement portions for moving
(displacing) the lifter 16 upward by abutting on the cor-
responding projections 161. Each of the projections 141
projects upward from an upper portion of the cover tube
support portion 14.

[0057] Besides, a pair of projected portions (engaging



11 EP 1 942 808 B9 12

portions) 142 projected sideways are provided at side
portions of a proximal end portion of the cover tube sup-
port portion 14. Each of the projected portions 142 is able
to pass through the slot 123 in the fixed tube support
portion 12, to project to the outside of the fixed tube sup-
port portion 12, and to be engaged with the stepped por-
tion 116 of the casing 11.

[0058] The charge member 21 has aframe-like shape,
and is disposed at a distal end portion of the fixed tube
support portion 12 so that a distal end portion of the cover
tube support portion 14 and the no-flush chamber 25 are
located in the inside of the frame.

[0059] The charge member 21 is provided at its distal
end portion with a hole portion 211 through which to pass
the cover tube 6 and the fixed tube 7, and is provided at
its proximal end portion with a hole portion 212 through
which to pass the fixed tube 7. In addition, the charge
member 21 is provided at its upper portion with a re-
cessed portion 213 in which to insert the pin 19.

[0060] Besides, the coil spring 22 is disposed in its
natural state between a proximal end portion of the
charge member 21 and a distal end portion of the thread
support portion 15, inside the fixed tube support portion
12.

[0061] In addition, as shown in Figs. 1 and 11; the pin
19 and the coil spring 24 are inserted (disposed) in the
hole portion 125 of the fixed tube support portion 12. The
coil spring 24 is disposed in its contracted state, and the
pin 19 is biased downward by the restoring force (elastic
force) of the coil spring 24. A tip end portion of the pin 19
is inserted in the hole portion 113 of the casing 11, and
a head portion of the pin 19 abuts on an upper face of
the charge member 21 so that the pin 19 would not come
off the hole portion 113. This inhibits the fixed tube sup-
port portion 12 from moving relative to the casing 11.
[0062] Next, the clip 4 will be described.

[0063] As shownin Fig. 2, the clip (closure) 4 includes
a clip body (closure body) 40 and the thread (first thread-
like member) 46 which is a fastener.

[0064] Theclipbody40is composed of the seal portion
41, the deformable deformation portion 42, and the con-
necting portion 44 for connecting the seal portion 41 and
the deformation portion 42 to each other. Preferably, the
seal portion 41, the deformation portion 42 and the con-
necting portion 44, namely, the clip body 40, is integrally
formed of the same material.

[0065] The seal portion 41 is a member having a flat
surface portion (flat surface) 412 for covering a wound
hole and a peripheral portion of the wound hole by making
close contact with the peripheral portion of the wound
hole (that portion of an in vivo tissue membrane which
includes the wound hole) from one face (inner face) side
of the in vivo tissue membrane, and has a plate-like
shape.

[0066] Of the seal portion 41, the surface (the surface
on the upper side in Fig. 2) to which the deformation
portion 42 (described later) is connected is a substantially
flat surface.
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[0067] The deformation portion 42 has a pantograph-
like shape (i.e.roughly rhombic frame-like body) and is
linked (connected) through the connecting portion 44 to
a substantially central area of the flat surface portion 412
of the seal portion 41.

[0068] Specifically, the deformation portion 42 has a
frame-like shape capable of being deformed between a
first form of being elongated in a direction substantially
perpendicular to the seal portion 41 and contracted in a
direction substantially parallel to the seal portion 41 and
a second form of being contracted in a direction substan-
tially perpendicular to the seal portion 41 and expanded
in a direction substantially parallel to the seal portion.41.
Therefore, the deformation portion 42 can be deformed
from a fundamental form (fundamental shape) shown in
Fig. 2 to an arbitrary form between the first form and the
second form; for example, a form allowing passage
through a wound form, a form enabling closure of a
wound hole by clamping an in vivo tissue membrane be-
tween the deformation portion 42 and the seal portion 41
from the other face (outer.face) side.

[0069] In the case where the in vivo tissue membrane
is a blood vessel wall (living organism lumen wall), the
one face is a face distal from the body surface (skin), i.e.,
an inner surface of the blood vessel wall (living organism
lumen wall), and the other face is a face proximal to the
body surface (skin), i.e., an outer surface of the blood
vessel wall (living organism lumpen wall).

[0070] Here, in the first embodiment, the deformation
portion 42 is a, portion having a quadrangular annular
shape formed by bending a belt-like member four times
(a polygonal, annular shape formed by bending a belt-
like member a plurality of times). Specifically, the defor-
mation portion 42 has a quadrangular shape (quadran-
gular frame-like shape) having four links joined integrally
to each other and having four corner portions capable of
being bent in a hinge-like manner. Of the two corner por-
tions 421 and 422 present at the diagonal positions in
the vertical direction in Fig. 2, the corner portion 422 on
the lower side (seal portion 41 side) in Fig. 2 is connected
through the connecting portion 44 to a substantially cen-
tral area of the flat surface portion 412 of the seal portion
41, and serves as an immovable portion which cannot
move relative to an end portion, on the upper side in Fig.
2, of the connecting portion 44.

[0071] This ensures that the deformation portion 42
can be deformed so that the corner portion 421 and the
corner portion 422 come closer to and away from each
other, namely, can be elongatingly and contractingly de-
formed in two directions orthogonal to each other, and
can rock pivotally relative to the seal portion 41 in single
plane.

[0072] In addition, the corner portion 421 on the upper
side (the opposite side of the seal portion 41) in Fig. 2
has an upper surface (the surface on the opposite side
ofthe seal portion41) 423 in the shape of a curved convex
surface. The corner portion 421 of the deformation por-
tion 42is provided near its center with two holes (through-
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holes) 425 and 428, and the corner portion 422 is pro-
vided near its center with two holes (through-holes) 426
and 427.

[0073] Besides, the connecting portion 44 has a plate-
like shape, and is provided with a hole (through-hole) 441
near the center thereof. By the connecting portion 44,
the seal portion 41 and the corner portion 422 of the de-
formation portion 42 can be spaced from each other by
a predetermined distance.

[0074] The thread 46 is hooked on an end portion side
of the deformation portion 42 on the opposite side of the
seal portion 41, and on an end portion side of the defor-
mation portion 42 on the side of the seal portion 41, so
that the thread 46 is attached to the clip body 40. In the
first embodiment, the thread 46 is hooked on the corner
portion 421 (the end portion on the opposite side of the
seal portion 41) of the deformation portion 42 and the
connecting portion 44 in the state of penetrating the cor-
ner portion 421 of the deformation portion 42 and the
connecting portion 44. Specifically, the thread 46 passes
through (penetrates), sequentially from the upper side in
Fig. 2, the hole 425 in the corner portion 421 of the de-
formation portion 42, the hole 426 in the corner portion
422, the hole 441 in the connecting portion 44, the hole
427 in the corner portion 422, and the hole 428 in the
corner portion 421, and forms a knot 461 shaped as
shown in Fig. 3 or 4 on the side of the corner portion 421
(the outside of the deformation portion 42). Such a knot
is called "Clinch knot". In addition, a loop 462 through
which to pass the thread 8 is formed on the upper side,
in Fig. 2, of the knot 461.

[0075] The knot 461 is such a knot as to be movable
to the distal direction, namely, downward in Fig. 2. With
the knot461 moved on the thread 46 to the distal direction
so as to tighten the thread 46, the deformation portion
42 is deformed into a desired form between the first form
and the second form, and this condition can be main-
tained. While the thread 46 maintains the condition where
the deformation portion 42 is in the desired form, the knot
461 is located at an end portion on the opposite side of
the seal portion 41 of the deformation portion 42, i.e., at
the corner portion 421. Due to the strong tension on the
thread 46, the knot 461 would not naturally move to the
proximal direction unless a strong force is exerted.
[0076] The knot 461 is formed to be greater than the
inside diameter of the fixed tube 7, and the loop 462 is
formed to be smaller than the inside diameter of the fixed
tube 7. This ensures that at the time of moving the,knot
461 of the thread 46 of the clip 4 by the fixed tube 7 and
tightening the thread 46 to deform the deformation por-
tion 42, the loop 462 can be led into the lumen of the
fixed tube 7, whereas the knot 461 can be prevented from
entering into the lumen of the fixed tube 7, and, therefore,
the knot 461 can be moved assuredly. In this manner,
the thread 46 functions as a fastener for the deformation
portion 42.

[0077] As has been described above; the thread 8 is
passed through the lumen of the fixed tube 7 in the state
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of being passed through the loop 462 of the thread 46.
[0078] Incidentally, the thread 46 and the thread 8 may
be the same thread (i.e. single thread). In this case, it
suffices that the deformation portion 42 is fixed by the
thread 46, and thereafter the thread 46 is cut on the prox-
imal side relative to the knot 461 by scissors or the like.
[0079] In addition, the thread 46 may be composed of
a double thread (double thread-like member) in which a
single thread (thread-like member) is bent back and the
bent-back portion constitutes one end portion, and the
loop 462 may be formed of the bent-back portion.
[0080] Preferably, at least a part of the clip body 40 of
the clip 4 is formed of a bioabsorbable material. Partic-
ularly, a main part (most part) of the clip body 40 is pref-
erably formed wholly integrally of a bioabsorbable mate-
rial. This ensures that the main part of the clip body 40
is absorbed into a living organism after a predetermined
period of time, and will not finally be left in the living or-
ganism, whereby influences of the clip body 40 on the
human body can be precluded. In addition, the thread 46
also is preferably formed of a bioabsorbable material.
Specifically, the entire clip (closure) 4 is preferably
formed of the bioabsorbable material(s).

[0081] Examples of the bioabsorbable material which
can be used include polylactic acid, polyglycolic acid,
polydioxanone, etc., used singly, and complexes thereof.
[0082] Incidentally, the material constituting the clip
body 40 of the clip 4 is not limited to the bioabsorbable
material, and may be a biocompatible material such as
aresin, a metal, etc. In addition, the material constituting
the thread 46 is also not limited to the bioabsorbable ma-
terial.

[0083] Besides, as for the physical properties required
of the clip body 40 of the clip’ 4, particularly required for
the deformation function of the deformation portion 42,
a material with excellent hinge characteristic is desirable.
Specifically, a material having a tensile strength of 250
to 500 (Kg/cm?), an elongation of 150 to 800%, a tensile
modulus of 8 to 20 (X103 Kg/cm?2), and a bending
strength of 300 to 700 (Kg/cm?) is preferable. By fulfilling
these physical property values, the clip body 40 can be
excellent in hinge characteristic and can have a desired
deformability of the deformation portion 42.

[0084] As shown in Fig. 8, when the thread 46 of the
clip 4 is pulled in the proximal direction by the thread 8
in the condition where the deformation portion 42 of the
clip 4 has come off a distal end portion of the cover tube
6 so that the deformation portion 42 can be deformed,
the knot 461 of the thread 46 of the clip 4 is locked on
the distal end portion 71 of the fixed tube 7, the deforma-
tion portion 42 is locked (indirectly locked) through the
knot 461, whereby the knot 461 is moved in the distal
direction, the thread 46 is tightened, and the deformation
portion 42 is deformed.

[0085] In this case, where the clip 4 is mounted to the
cover tube 6, the deformation portion 42 of the clip 4 is
in the form of being elongated in a direction substantially
perpendicular to the seal portion 41 and contracted in a
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direction substantially parallel to the seal portion 41, as
shown in Fig. 8(a). As.the knot 461 is moved in the distal
direction and the thread 46 is tightened, the corner portion
421 of the deformation portion 42 is gradually moved
downward in Fig. 8, and the deformation portion 42 is
continuously deformed from the form shown in Fig. 8(a)
to the form shown in Fig. 8(b), and then to the form of
being capable of closing a wound hole by clamping an
in vivo tissue membrane between the seal portion 41 and
the deformation portion 42 as shown in Fig. 8(c). Namely,
the deformation portion 42 is gradually contracted in the
direction substantially perpendicular to the seal portion
41 and gradually expanded in the direction substantially
parallel to the seal portion 41.

[0086] In addition, as has been described above, the
knot 461 is such a knot that it can be moved to the distal
direction only when a strong force is exerted thereon, the
condition where the deformation portion 42 is in a pre-
determined form is maintained by the thread 46.

[0087] Thus, by the clip 4, the degree of deformation
of the deformation portion 42 can be continuously regu-
lated (adjusted). Specifically, the distance between the
two corner portions 421 and 422 can be continuously
regulated (adjusted). Namely, the condition where the
deformation portion 42 is assuming a desired form can
be maintained. This makes it possible to cope with vari-
ous cases such as a person whose in vivo tissue mem-
brane (e.g. blood vessel wall) is thick, a person whose
in vivo tissue membrane is thin, a person whose in vivo
tissue membrane is hard, a person whose in vivo tissue
membrane is soft, etc. (to cope with various conditions
(statuses) of in vivo tissue membrane).

[0088] Incidentally, in the present invention, the con-
figuration of the clip (closure) is not limited to the above-
mentioned, inasmuch as it has a seal portion and a de-
formation portion.

[0089] For example, in the present invention, the
shape of the deformation portion of the clip is not limited
to a quadrangle, but may be other polygon or a corner-
less frame-like shape such as a circular annular shape,
and an elliptic annular shape.

[0090] In addition, the deformation portion of the clip
may be composed, for example, a spongy porous body
(porous material), an aggregate of fibers, or the like in-
cluding mainly off a biodegradable material (biodegrad-
able synthetic resin material) such as collagen.

[0091] Besides, the fastener of the clip is not limited to
the thread.
[0092] Now, a procedure of a stanching work conduct-

ed by use of the tissue closing device 1 and the actions
of the tissue closing device 1 will be described below.
[0093] As shown in Fig. 9, after a procedure for ther-
apeutic treatment (PCI) or diagnosis (CAG) using cath-
eters, the sheath 5 is left indwelling, and the sheath 5 is
used for the stanching work. A distal end portion of the
sheath 5 is penetrating a wound hole and inserted in a
blood vessel.

[0094] First, the operator gradually insert the arrange-
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ment device 3 into the through-lumen 51 of the sheath 5
from the proximal side of the sheath 5, and fit the con-
nector 121 of the arrangement device 3 and the hub 52
of the sheath 5 to each other. This results in that, as
shown in Fig. 10, a distal end portion of the cover tube 6
protrudes from a distal end portion of the sheath 5, and
the seal portion 41 of the clip 4 protrudes, to be inserted
in the blood vessel. In addition, the blood inflow port 251
of the no-flush chamber 25 is inserted into the inside of
the sheath 5 via the stanching valve of the hub 52 of the
sheath 5, and the lumen 253 of the blood inflow port 251
and the through-lumen 51 of the sheath 5 are communi-
cated with each other.

[0095] In addition, at the time of fitting the connector
121 of the arrangement device 3 and the hub 52 of the
sheath 5 to each other, the hub 52 of the sheath 5 is
pressed against a distal end portion of the charge mem-
ber 21 of the arrangement device 3, and the charge mem-
ber 21 is pushed in the proximal direction. By this, as
shown in Fig. 11, the charge member 21 is moved in the
proximal direction, and the coil spring 22 is gradually con-
tracted (deformed, activated, charged) while being
clamped between the charge member 21 and the thread
support portion 15.

[0096] Then, as shown Fig. 12, when the charge mem-
ber 21 is moved until the recessed portion 213 of the
charge member 21 is located on the lower side of the pin
19, the pin 19 is moved downward by the restoring force
(elastic force) of the coil spring 24. In other words, the
pin 19 comes off the hole portion 113 of the casing 11,
andisinserted into the recessed portion 213 of the charge
member 21.

[0097] As a result of this, the casing 11 is movable
relative to the fixed tube support portion 12. In addition,
the charge member 21 is immovable relative to the fixed
tube support portion 12. Specifically, the positional rela-
tionship between the charge member 21 and the fixed
tube support portion 12 is fixed. On the other hand, the
thread support portion 15 is locked by the pair of pins 18
from moving to the proximal direction relative to the fixed
tube support portion 12, whereby the coil spring 22 is
maintained in the contracted state (deformed state, ac-
tive state). Specifically, the pair of pins 18 lock the thread
support portion 15 to thereby inhibit the thread support
portion 15 and the fixed tube support portion 12 from
moving relative to each other (i.e. inhibit the clip 4 and
the fixed tube 7 from moving relative to each other),
whereby the coil spring 22 is maintained in the deformed
state (active state). In addition, the thread support portion
15 is biased (pushed) in the proximal direction by the
restoring force of the coil spring 24, so that the positional
relationship between the thread support portion 15 and
the fixed tube support portion 12 is fixed. This condition
is the to be a condition where the fixed tube support por-
tion 12 and the thread support portion 15, which are in-
ternal structures, are disposed in the first positions inside
the casing 11.

[0098] Next, the casing 11 of the handling portion 9 is
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gripped by fingers of a hand, and the handling portion 9,
i.e., the body portion 2 (arrangement device 3) is slowly
moved in one direction, i.e., in a direction for drawing out
of the wound hole (proximal direction), whereby the body
portion 2 is drawn out of the wound hole. By this, all op-
erations (motions) are carried out sequentially and con-
tinuously, whereby the wound hole is closed with the clip
4, and the clip 4 is disposed (to indwell) in the living or-
ganism. Now, the procedure and actions in this case will
be described in detail bellow.

[0099] First, as shown in Figs. 13 and 14, the casing
11 of the handling portion 9 is gripped by fingers of a
hand, and the handing portion 9 (casing 11) is moved in
the proximal direction, when the wound hole and a pe-
ripheral portion of the wound hole are covered with the
seal portion 41 of the clip 4 from the inside of the blood
vessel wall (the seal portion 41 is positioned), and the
deformation portion 42 ofthe clip 4 is moved to the outside
of the blood vessel.

[0100] Then, as mentioned above, the casing 11 is
movable relative to the fixed tube support portion 12,
whereas the spring holder 13 is inhibited from moving to
the distal direction relative to the casing 11. Therefore,
when the handling portion 9 (casing 11) is moved to the
proximal direction in the condition where the seal portion
41 of the clip 4 is in contact with the inside surface of the
blood vessel wall (the surface distal from the body skin
surface), the casing 11 is moved to the proximal direction
relative to the fixed tube support portion 12, the coil spring
23 is expanded, and the fixed tube support portion 12 is
biased in the proximal direction by the restoring force
(elastic force) of the coil spring 23. In this case, since the
positional relationship between the fixed tube support
portion 12 and the thread support portion 15 is fixed, the
thread support portion 15 is biased in the proximal direc-
tion (biased in the proximal direction via the fixed tube
support portion 12) by the restoring force of the coil spring
23, whereby the clip 4 is biased (pulled) in the proximal
direction via the thread 8. By this, the seal portion 41 can
be assuredly brought into contact with the wound hole
and the surrounding tissues.

[0101] Besides, even when the clip 4 is somewhat
caught inside the blood vessel before assured contact of
the seal portion 41 with the wound hole and the surround-
ing tissues, it can be expected that the clip 4 comes off
before the restoring force of the coil spring 23 exceeds
a predetermined value, so that the clip 4 can be moved
to the wound hole to thereby bring the seal portion 41
into contact with the wound hole and the surrounding
tissues.

[0102] Here, when the casing 11 is moved to the prox-
imal direction relative to the fixed tube support portion 12
as above-mentioned, the projected portion 122 of the
fixed tube support portion 12 having been located be-
tween the projections 133 of the upper-lower pair of pro-
jected portions 132 of the spring holder 13 is moved to
the distal direction relative to the spring holder 13 and
the casing 11, as shown in Fig. 15, and is released from
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the projections 133 of the pair of projected portions 132
(in this instance, the projections 126 of the projected por-
tion 122 ride over the projections 119), as shown in Figs.
13 and 17. Immediately before the projected portion 122
is released from the projections 133 of the pair of pro-
jected portions 132, the biasing force of the coil spring
23 reaches a predetermined value (allowable maximum
value). Then, when the projected portion 122 is released
from the projections 133 of the pair of projected portions
132, the pair of projected portions 132 are capable of
being deformed (deflexed) toward each other, the biasing
force of the coil spring 23 causes the projections 133 of
the projected portions 132 to ride over the projections
114 of the casing 11, and the spring holder 13 is moved
to the distal direction relative to the casing 11, as shown
in Fig. 18. As a result, the biasing force of the coil spring
23 is reduced or lost. On the other hand, the projections
134 of the spring holder 13 are engaged with the projec-
tions 114 of the casing 11, whereby the spring holder 13
is inhibited from moving in the distal direction relative to
the casing 11.

[0103] By this, a tension exerted on the blood vessel
wall having been pulled to the proximal side by the biasing
force of the coit spring 23 through the clip 4 is lowered,
resulting in a condition suitable for closing the wound
hole with the clip 4. This condition is the to be a condition
where the fixed tube support portion 12 and the thread
support portion 15, which are internal structures, are dis-
posed in the second positions inside the casing 11.
[0104] After the spring holder 13 is moved to the distal
direction relative to the casting 11, itis possible to cancel
the restriction for maintaining the coil spring 22 in the
contracted state (deformed state, active state). In other
words, the canceling of the restriction for maintaining the
coil spring 22 in the contracted state becomes possible
on the condition that the moving amount of the casing.
11 relative to the fixed tube support portion 12 (the ex-
tending amount of the coil spring 23), i.e., the biasing
force of the coil spring 23 have exceeded a predeter-
mined threshold (predetermined value). In addition,
when the biasing force of the coil spring 23 has exceeded
the predetermined threshold, the spring holder 13 is
moved in the distal direction as above-mentioned, where-
by the biasing force is reduced or lost.

[0105] Besides, when the projection 126 of the project-
ed portion 122 of the fixed tube support portion 12 is
located at the position for contact with the projection 119
(see Fig. 1(b)) formed on the inside surface of an upper
portion of the casing 11, as shown in Fig. 16, due to the
friction (frictional resistance) between the portionsin con-
tact the force required for moving the handling portion 9
(casing 11) to the proximal direction (pulling resistance)
is abruptly increased to the maximum. This permits the
operator to recognize that the projected portion 122 is
just going to be released from the projections 133 of the
pair of projected portions 132.

[0106] In addition, the operator confirms in this in-
stance that blood is not flowing out from the blood outflow
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port 252 of the no-flush chamber 25, whereby he/she can
judge thatthe seal portion 41 is in abutment on (in surface
contact with) the wound hole and the surrounding tissues
and that the positioning of the seal portion 41 has been
completed.

[0107] The reason is as follows. Since the casing 11
has been moved to the proximal direction relative to the
fixed tube support portion 12, the opening 255 of the
blood outflow port 252 is spaced from the end face 115
of the casing 11 and is opened. For example, when the
clip 4 is caught (stuck) inside the blood vessel, the distal
end of the sheath 5 is located inside the blood vessel, so
that the blood flows in via the distal end of the sheath 5,
flows through a conduit defined (formed) by the inner
circumferential surface of the sheath 5 and the outer cir-
cumferential surface of the cover tube 6, flows through
the lumen 253 of the blood inflow port 251 of the no-flush
chamber 25 and the lumen 254 of the blood outflow port
252, and flows out via the opening 255. When the seal
portion 41 is in contact with the wound hole and the sur-
rounding tissues, the distal end of the sheath 5 is located
outside the blood vessel, so that the blood would not flow
out from the blood outflow port 252.

[0108] Then, when the handling portion 9 (casing 11)
is moved further to the proximal direction under the con-
dition where the seal portion 41 of the clip 4 is in contact
with the inside surface of the blood vessel wall, the casing
11 is moved to the proximal direction relative to the fixed
tube support portion 12, the coil spring 23 is again ex-
tended, sothatthe clip 4 is biased in the proximal direction
by the restoring force of the coil spring 23 through the
thread 8, in'the same manner as above. As a result, the
clip 4 is in a state of being more suitable for closing the
wound hole.

[0109] In addition, the casing 11 is moved to the prox-
imal direction relative to the fixed tube support portion
12, the pair of stepped portions 116 of the casing 11 and
the pair of projected portions 142 of the cover tube sup-
port portion 14 are engaged with each other, and the
cover tube support portion 14 is moved to the proximal
direction relative to the fixed tube support portion 12 to-
gether with the casing 11. By this, the cover tube 6 is
moved to the proximal direction relative to the deforma-
tion portion 42 of the clip 4 together with the cover tube
support portion 14, and the deformation portion 42 is re-
leased from a distal end portion of the cover tube 6, re-
sulting in that the deformation portion 42 can be de-
formed.

[0110] Incidentally, the operation of releasing of the
deformation portion 42 from the distal end portion of the
cover tube 6 and the operation of moving of the spring
holder 13 to the distal direction relative to the casing 11
may be performed in a reverse order on a time basis, or
may be performed simultaneously.

[0111] When the handling portion 9 (casing 11) is
moved further to the proximal direction in the condition
where the seal portion 41 of the clip 4 is in contact with
the inside surface of the blood vessel wall, the casing 11
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is moved further to the proximal direction relative to the
fixed tube support portion 12.

[0112] Then, when the casing 11 is moved to the prox-
imal direction relative to the fixed tube support portion 12
to a predetermined position, i.e., until the pair of pins 18
are located at the pair of hole portions 112 of the casing
11, the pins 18 can come off the hole portions 124 of the
fixed tube support portion 12, are moved sideways by
receiving lateral forces from the thread support portion
15 being biased in the proximal direction by the restoring
force of the coil spring 22, so that the pins 18 come off
the hole portions 124, and are discharged (stored) into
the hole portions 112. This condition is said to be a con-
dition where the fixed tube support portion 12, which is
an internal structure, is disposed in the third position in
the casing 11.

[0113] As a result, the locking of the thread support
portion 15 by the pair of pins 18 is canceled, resulting in
that the thread support portion 15 can be moved to the’
proximal direction relative to the fixed tube support por-
tion 12. Namely, by canceling the locking of the thread
support portion 15 by the pair of pins 18, relative move-
ments of the thread support portion 15 and the fixed tube
support portion 12 are enabled (relative movements of
the clip 4 and the fixed tube 7 are enabled), whereby the
restriction for maintaining the coil spring 22 in the de-
formed state (active state) is canceled.

[0114] By this, as shown in Fig. 21, the thread support
portion 15 is moved to the proximal direction relative to
the fixed tube support portion 12 by the restoring force
of the coil spring 22. Thus, the pair of pins 18 and the
pair of hole portions 112 of the casing 11 function as
trigger means for actuating the coil spring 22 by canceling
the restriction for maintaining the coil spring 22 in the
active state. In addition, an operation (trigger operation)
for moving the pair of pins 18, locking the thread support
portion 15, sideways (to the positions for canceling the
locking) is automatically performed by the operator’s op-
eration of pulling off (moving) the handling portion 9 to
the proximal side and by the biasing force of the coil
spring 22.

[0115] When the thread support portion 15 is moved
to the proximal direction relative to the fixed tube support
portion 12, as shown in Figs. 21 and 22, the thread 8 is
moved to the proximal direction, the thread 46 of the clip
4 is pulled in the proximal direction by the thread 8, the
knot 461 of the thread 46 of the clip 4 is locked to a distal
end portion 71 of the fixed tube 7, and, further, the de-
formation portion 42 is locked (indirectly locked) through
the knot 461, whereby the knot 461 is moved to the distal
direction, the thread 46 is tightened, and the deformation
portion 42 is deformed. In this manner, with the fixed tube
support portion 12 (which is an internal structure) moved
from the first position to the second position inside the
casing 11, the clip 4 is securely fitted to the in vivo tissue
to such an extent as not to come off even if a predeter-
mined tension is reached or exceeded, so that the coll
spring 22 which is an actuating member (first elastic
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member) can be triggered. In addition, with the fixed tube
support portion 12 (which is an internal structure) moved
from the second position to the third position inside the
casing 11, triggering of the trigger means (canceling of
the restrictor) is carried out, whereby-the fixed tube sup-
port portion 12 and the thread support portion 15 are
moved relative to each other, and the deformation portion
42 is deformed. These operations are all automatically
performed by only the operation of pulling off the casing
11 in the condition where the clip 4 is anchored to the in
vivo tissue.

[0116] As a result, the deformation portion 42 covers
the wound hole and a peripheral portion of the wound
hole from the outside of the blood vessel wall, the seal
portion 41 covers the wound hote and a peripheral portion
of the wound hole from the inside of the blood vessel
wall, and the blood vessel wall is clamped between the
seal portion 41 and the deformation portion 42, whereby
the wound hole is closed. Then, the condition where the
deformation portion 42 is in the above-mentioned form
is maintained (fixed) by the thread 46.

[0117] Besides, when the handling portion 9 (casing
11) is moved further to the proximal direction in the con-
dition where the seal portion 41 of the clip 4 is in contact
with the inside surface of the blood vessel wall, as shown
in Fig. 23, after the locking of the thread support portion
15 by the pair of pins 18 is canceled (the restriction for
maintaining the coil spring 22 in the deformed state is
canceled), i.e., after the deformation of the deformation
portion 42 of the clip 4 is completed, the casing 11 is
moved furtherin the proximal direction relative to the fixed
tube support portion 12, and the cover tube support por-
tion 14 is moved further in the proximal direction relative
tothe fixed tube support portion 12 and the thread support
portion 15 together with the casing 11.

[0118] Then, when the projections 141 of the cover
tube support portion 14 are moved to the positions of the
projections 161 of the lifter 16 as shown in Fig. 24, the
projections 161 are pushed upward by the projections
141, and the lifter 16 is moved upward, whereby the pin
17 is moved upward (in the direction of coming off the
thread support portion 15). As a result, the connection
between the thread 8 and the thread support portion 15
by the pin 17 is canceled, whereby the connection be-
tween the thread 8 and the thread 46 of the clip 4 is
canceled (the retained state of the clip 4 by the thread 8
is canceled). Specifically, the bent-back portion 81 of the
thread 8 comes off the pin 17, resulting in that the thread
8 can be pulled off from the loop 462 of the thread 46 of
the clip 4.

[0119] Therefore, connection canceling means and a
retained state canceling means are constituted of the lift-
er 16, the projections 161 and the projections 141.
[0120] Subsequently, when the handling portion 9
(casing 11) is moved further to the proximal direction and
the body portion 2 is pulled off, the clip 4 is disposed (put
to indwell) in the living organism, as shown in Fig. 25.
[0121] Ashas been described above, according to the
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tissue closing device 1, by the operation of simply moving
the handling portion 9 (casing 11) to the proximal direc-
tion (one direction), all the operations (motions) are per-
formed without need for the user’s operations, a wound
hole is closed by the clip 4, and the clip 4 can be disposed
(puttoindwell) in a living organism. Therefore, the tissue
closing device 1 can be easily operated even by one
hand, and a stanching work for a wound hole formed in
an in vivo tissue membrane such as a blood vessel wall
can be performed easily, speedily and assuredly. Name-
ly, the wound hole can be closed (closed up) easily,
speedily and assuredly, and perfect stanching can be
achieved.

[0122] Particularly, since the deformation portion 42 of
the clip 4 is deformed by the restoring force of the coil
spring 22, the operation of manually deforming the de-
formation portion 42 of the clip 4 by the operator can be
eliminated, thereby closing the wound hole extremely
easily, speedily and assuredly.

[0123] In addition, in the condition where the deforma-
tion portion 42 of the clip 4 is in a desired form between
the first form and the second form, the condition can be
maintained by the thread 46. This makes it possible to
cope with various conditions (statuses) of in vivo tissue
membranes.

<Second Embodiment>

[0124] Now, an illustrative example of a tissue closing
device not falling under the claims will be described be-
low..

[0125] Fig. 26 is a perspective view of a second em-
bodiment (locked condition) of a tissue closing device
not falling under the claims, Fig. 27 is a sectional view of
a part on the distal side of a handling portion in the tissue
closing device shown in Fig. 26, Fig. 28 is a perspective
view of said illustrative example (unlocked condition),
and Fig. 29 is a sectional view of a part on the distal side
of the handling portion in the tissue closing device shown
in Fig. 28.

[0126] Incidentally, for convenience of description, in
Figs. 26 to 29, the direction of arrow A will be referred to
as "distal", the direction (hand side) of arrow B as "prox-
imal", the direction of arrow C as "upper", and the direc-
tion of arrow D as "lower", in the following description.
[0127] Now, the tissue closing device 1 according to
the illustrative example will be described below, the de-
scription being centered on the differences of the illus-
trative example from the above-described first embodi-
ment, and description of the same items as above being
omitted.

[0128] As shown in these figures, in the tissue closing
device 1 according to the illustrative example, a lever
(knob) 26 is provided at a distal end portion of a handling
portion 9, as an operating portion (operating member)
for changeover between a condition (locked condition)
where relative movements of a fixed tube support portion
12 and a casing 11 are inhibited and a condition (un-
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locked condition) where relative movements of the fixed
tube support portion 12 and the casing 11 are enabled.
[0129] Asshownin Fig. 27, alock pin 27 provided with
screw threads 271 at its outer circumferential portion is
provided at a lower portion of the lever 26.

[0130] In addition, a hole portion 117 in which to insert
the lock pin 27 is formed in an upper portion of a distal
end portion of the casing 11, and the inner circumferential
surface of the hole portion 117 is provided with screw
threads 118 for screw engagement with the screw
threads 271 of the lock pin 27.

[0131] Besides, a bottomed hole portion 127 in which
to insert the lock pin 27 is formed in an upper portion of
a distal end portion of the fixed tube support portion 12,
at a position corresponding to the hole portion 117.
[0132] Inthelocked condition as shownin Figs. 26 and
27, the lock pin 27 is inserted in the hole portion 127 of
the fixed tube support portion 12. This inhibits the fixed
tube support portion 12 from moving relative to the casing
11.

[0133] Next, when an arrangement device 3 is gradu-
ally inserted into a through-lumen 51 of a sheath 5 from
the proximal side of the sheath 5 and a connector 121 of
the arrangement device 3 is fitted to a hub 52 of the
sheath 5, as shown in Fig. 28, a charge member 21 is
moved in the proximal direction to contract a coil spring
22, as has been described in the first embodiment In
addition, by the fitting between the connector 121 and
the hub 52, the charge member 21 is locked relative to
the fixed tube support portion 12 and is immovable (the
positional relationship between the charge member 21
and the fixed tube support portion 12 is fixed). By this,
the coil spring 22 is maintained in a contracted state (de-
formed state, active state).

[0134] Next, when the lever 26 is rotated (rotationally
operated) by a predetermined angle (about 90°, in the
example shown) in a predetermined direction (counter-
clockwise, in the example shown) starting from the
above-mentioned locked condition, as shown in Fig. 28,
the lock pin 27 is moved upward to come off the hole
portion 127 of the fixed tube support portion 12, as shown
in Fig. 29. As a result, the casing 11 is movable relative
to the fixed tube support portion 12. Namely, the unlocked
condition is obtained. This ensures that, as mentioned
above in the first embodiment, when the casing 11 of the
handling portion 9 is gripped by fingers of a hand and the
handling portion 9, i.e., a body portion 2 (arrangement
device 3) is slowly moved to one direction, i.e., to a di-
rection for pulling out of a wound hole (proximal direction)
to thereby pull off the body portion 2 from the wound hole,
all the operations (motions) are performed sequentially
and continuously, resulting in that the wound hole is
closed with a clip 4 and the clip 4 is disposed (put to
indwell) in the living organism.

[0135] Incidentally, when the lever 26 is rotated by a
predetermined angle (about 90°, in the example shown)
in the reverse direction to the above (clockwise, in the
example shown) starting from the above-mentioned un-
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locked condition, as shown in Fig. 26, the lock pin 27 is
moved downward to be inserted into a hole portion 127
of the fixed tube support portion 12, as shown in Fig. 27.
As a result of this, the fixed tube support portion 12 is
inhibited from moving relative to the casing 11. Namely,
the locked condition is again obtained.

[0136] According to the present tissue closing device
1, the same effects as those of the tissue closing device
1 in the first embodiment described above can be ob-
tained.

[0137] In the present tissue closing device 1, the
changeover between the locked condition and the un-
locked condition can be made based on the user’s deci-
sion, so that the device can be prevented from operating
erroneously.

<Third Embodiment>

[0138] Now, a third embodiment of the tissue closing
device according to the present invention will be de-
scribed below.

[0139] Fig.30is a perspective view illustrating the third
embodiment of the tissue closing device according to the
present invention, Fig. 31 is an exploded perspective
view (showing the members (component parts)) of the
tissue closing device shown in Fig. 30, Figs. 32(a) and
32(b) show a thread support portion, a pin, and a thread
in the tissue closing device shown in Fig. 30, Fig. 32(a)
is a perspective view, and Fig. 32(b) is a schematic plan
view. Besides, Figs. 32(a) to 39(b) are perspective views
for illustrating the operations (movements) of the tissue
closing device shown in Fig. 30, in which 32(a), 33(a),
34(a), 35(a), 36(a), 37(a), 38(a), and 39(a) in each figure
shows the handling portion side, and 32(b), 33(b), 34(b),
35(b), 36(b), 37(b), 38(b), and 39(b) shows the distal end
portion side.

[0140] Incidentally, in Figs. 30 and 33(a) to 39(a), an
upper cover of a casing is not shown for indicating the
internal structure. For a rail on one side (on the side of
arrow F), the inside thereof is shown.

[0141] In addition, in Fig. 30, the inside of a cover tube
which is surrounded by the broken-line circle and the
inside of a fixing tube are enlarged shown.

[0142] Besides, in Figs. 33(a) to 39(a), for obviating
complexity of drawings, the thread is omitted, exclusive
of a part thereof.

[0143] Furthermore, for convenience of description, in
Figs. 30 to 39(b), the direction of arrow A indicates the
"distal (side)", the direction of arrow B (hand-operated
side) indicates the "proximal (side)", the direction of arrow
C indicates the "upper (side)", and the direction of arrow
D indicates the "lower (side)".

[0144] Now, the tissue closing device 1 according to
the third embodiment will be described, centered on the
differences thereof from the above-described first em-
bodiment, and descriptions of the items equivalent to the
above will be omitted.

[0145] As shown in Figs. 30 and 31, in the tissue clos-
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ing device 1 in the third embodiment, a handling portion
9 of an arrangement device 3 has a casing (main body)
11, a cover tube support portion 14 (cover member sup-
port portion) for supporting a cover tube 6, a thread sup-
port portion (maintaining member support portion) 15 for
supporting a thread 8, a pin (connecting means) 170 turn-
ably disposed at the thread support portion 15 and de-
tachably connecting the thread 8 to the thread support
portion 15, afirst charging member 32, asecond charging
member 33, a slide connecting member (connecting
means) 34 for detachably connecting the thread support
portion 15 and the second charging member 33, a pair
of coil springs (springs) 22 which are elastic members
(actuating members), a pair of guide bars 37, a lever
(knob) 28, a lock portion 29 joined to the lower side of
the lever 28, and a stopper 35.

[0146] Here, the tissue closing device 1 of the third
embodiment does not have a fixed tube support portion
(lock member support portion) 12. As will be described
later, the second charging member 33 and the slide con-
necting member 34 function as the fixed tube support
portion (lock means support portion). This simplifies the
structure.

[0147] In addition, a coil spring (second elastic mem-
ber) 33 is not provided. Instead, the stopper 35 is provid-
ed.

[0148] Besides, the first charging member 32 and the
second charging member 33 constitute charging means.
[0149] Further, the pair of coil springs 22 correspond
to the first elastic member (actuating member) in the
claims.

[0150] Now, the components will be described se-
quentially.
[0151] The casing 11 has an upper cover 11a located

on the upper side, and a lower cover 11b located on the
lower side and joined to the upper cover 11a. The casing
11 has a tubular (angular tube-like) outside look with a
roughly rectangular parallelopiped shape, and itis round-
ed on the proximal side.

[0152] At a distal end portion of the casing 11, a con-
nector 31 to which a hub 52 of a sheath 5 is mounted
(fitted) is provided as a sheath mounting mechanism for
mounting the sheath 5 to the arrangement device 3 (the
casing 11). The connector 31 is composed of an inner
tube portion 311 into which the hub 52 is inserted, and
an outer tube portion 312 disposed on the outer periphery
of the inner tube portion 311 so as to be turnable (rotat-
able) in the circumferential direction.

[0153] The peripheral wall of the inner tube portion 311
is provided with a rectilinear slot 313 opening to the distal
end, and the peripheral wall of the outer tube portion 312
is provided with a spiral slot 314 opening to the distal
end. The outer tube portion 312 can be rotated in a pre-
determined sense relative to the inner tube portion 311
until a distal end portion of the slot 314 in the outer tube
portion 312 coincides with a distal end portion of the slot
313 in the inner tube portion 311, and the outer tube
portion 312 can be rotated in the reverse sense until a

EP 1 942 808 B9

10

20

25

30

35

40

45

50

55

14

26

proximal end portion of the slot 314 coincides with a prox-
imal end portion of the slot 313.

[0154] In addition, on the outer peripheral surface of
the outer tube portion 312, a plurality of (in the example
shown, four) ribs 315 functioning as finger hook portions
at the time of an operation of mounting the sheath 5 are
formed at regular intervals (regular angular intervals).
[0155] On the other hand, at a side portion of the hub
52 of the sheath 5, a port portion (projection) 53 having
alumen (passage) communicating with a through-lumen
51 is formed.

[0156] At the time of mounting the sheath 5 to the ar-
rangement device 3, in the condition where the position
of the distal end portion of the slot 313 in the inner tube
portion 311 coincides with the position of the distal end
portion of the slot 314 in the outer tube portion 312, a
proximal end portion of the hub 52 is inserted into the
inner tube portion 311 so that the port portion 53 of the
hub 52 of the sheath 5 is located at the distal end portion
of the slot 313 in the inner tube portion 311 and the distal
end portion of the slot 314 in the outer tube portion 312,
and the outer tube portion 312 is rotated in a predeter-
mined sense (in the example shown, counterclockwise
as viewed from the distal side). By this operation, the port
portion 53 is pushed toward the proximal side by an edge
portion fronting on the slot 314 of the outer tube portion
312, and is gradually moved toward the proximal side
along the slot 313 in the inner tube portion 311. In short,
the hub 52 of the sheath 5 is moved to the proximal di-
rection, to be inserted and fixed in the inner tube portion
311. In this manner, the sheath 5, is mounted onto the
arrangement device 3.

[0157] In addition, at a central portion of the casing 11
and on the inside of the upper cover 11a and on the inside
of the lower cover 11b, grooves 91 into which to insert a
pro’ximal end portion 325 of a rod-like element 322 cor-
responding to the first charging member 32 which will be
described later are formed oppositely to each other and
along thelongitudinal direction of the arrangement device
3 (the casing 11).

[0158] Besides, at a proximal end portion of the casing
11 and on the inside of the lower cover 11b, arib 92 is
formed along the longitudinal direction of the arrange-
ment device 3 (the casing 11), and a step portion 921 is
formed on the distal side of a distal end portion of the rib
92.

[0159] In addition, at a distal end portion of the casing
11 and on the inside of the lower cover 11b, a pair of
projections 93 are formed. A proximal end portion of a
base portion 321 of the first charging member 32 which
will be described later is made to abut on the pair of pro-
jections 93, whereby the first charging member 32 is in-
hibited from moving in the proximal direction beyond the
projections 93.

[0160] Besides, at a central portion inside the casing
11, aguide bar support portion 38 is provided (fixed), and
at a proximal end portion inside the casing 11, a guide
bar support portion 39 is provided (fixed).
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[0161] The pair of guide bars 37 are disposed between
the guide bar support portion 38 and the guide bar sup-
port portion 39. Of the guide bars 37, distal end portions
are held (supported) by the guide bar support portion 38,
and proximal end portions are help (supported) by the
guide bar support portion 39. Besides, the guide bars 37
are disposed along the longitudinal direction of the ar-
rangement device 3 (the casing 11) so that they are par-
allel to each other.

[0162] Incidentally, while the guide bars 37 are each
composed of a pipe (pipe member) in the example
shown, they are not limited to this configuration and may
be solid.

[0163] In addition, at side portions in the casing 11, a
pair of rails 36 are provided (fixed) over the range from
the guide bar support portion 38 to the guide bar support
portion 39. The rails 36 are disposed along the longitu-
dinal direction of the arrangement device 3 (the casing
11) so that they are parallel to each other.

[0164] Each of the rails 36 is provided with a groove
361 extending along the longitudinal direction (axial di-
rection) thereof. The grooves 361 are formed on the inner
sides of the rails 36 so that they face each other.
[0165] In addition, the grooves 361 of the rails 36 are
provided in their bottom portions (side walls) with hole
portions 362 into which proximal end portions 347 of rod-
like elements 342 corresponding to the slide connecting
members 34 (described later) are inserted when the pair
of coil springs 22 (described later) actuate (restore).
[0166] Each of the hole portions 362 is located near a
central portion of the rail 36.

[0167] Besides, the first charging member 32, the sec-
ond charging member 33, the guide bar support portion
38, the slide connecting member 34, and the thread sup-
port portion 15 are disposed inside the casing 11 so that
they can be moved, relative to the casing 11, in the lon-
gitudinal direction of the arrangement device 3 (the cas-
ing 11).

[0168] In this case, the first charging member 32, the
second charging member 33, the slide connecting mem-
ber 34, and the thread support portion 15 are disposed
in this order along the direction of from the distal side
toward the proximal side. The second charging member
33 is so disposed that the guide bar support portion 38
is located between its distal end portion and its proximal
end portion.

[0169] In addition, the cover tube support portion 14 is
so disposed as to be located between the guide bar sup-
port portion 38 and a proximal end portion of the second
charging member 33.

[0170] Besides, the base portion 321 of the first charge
portion 32 is located on the distal side relative to the con-
nector 31.

[0171] The slide connecting member 34 is composed
of a base portion 341, and a pair of rod-like elements 342
projecting in the proximal direction from both side por-
tions of the base portion 341.

[0172] On proximal end portions 347 of the rod-like
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elements 342, pawls 343 facing each other and project-
ing toward the inside are erectingly provided.

[0173] Inaddition,the base portion 341 is provided with
a pair of hole portions 344 through which to pass the pair
of guide bars 37.

[0174] Besides, the base portion 341 is provided in its
central portion with a hole portion 345 through which to
pass the thread 8.

[0175] Further, the base portion 341 is provided with
a projection 346 projecting upwards to be locked on a
projected portion 291 of the lock portion 29.

[0176] As shown in Figs. 30 to 32B, at both side por-
tions of a distal end portion of the thread support portion
15, projections 155 for engagement with the correspond-
ing pawls 343 of the slide connecting member 34 are
formed.

[0177] Inaddition, the thread support portion 15 is pro-
vided, on the proximal side relative to a distal end portion
thereof, with a recessed portion 150 opened to the upper
side and to the proximal end thereof.

[0178] Besides, the thread support portion 15 is pro-
vided in its distal end portion with a pair of hole portions
156 through which to pass the thread 8. Further, the distal
end portion of the thread support portion 15 is provided,
between the pair of hole portions 156, with a hole portion
157 through which to pass the thread 8.

[0179] In addition, the distal end portion of the thread
support portion 15 is provided with a pair of hole portions
158 through which to pass the pair of guide bars 37.
[0180] The pin 170is composed of a base portion 171,
and a projection 172 erectingly provided at a central por-
tion of the base portion 171.

[0181] The pin 170 is disposed to be turnable, at its
base portion 171, relative to the thread support portion
15, and it can assume an erected state where the pro-
jection 172 (the pin 170) is erecting and a fallen state
where the projection 172 (the pin 170) is fallen. The pin
170 is maintained in the erecting state by the abutment
of the bottom surface (back surface) of the base portion
171 thereof on the upper surface of the rib 92 of the casing
11. Incidentally, the pin 170 is disposed in the recessed
portion 150 of the thread support portion 15.

[0182] The stopper 35 is composed of a C-shaped
stopper body 35.1 provided with a gap on the distal side
(i.e. opened on the distal side), and a support portion 352
supporting the stopper body 351, and the support portion
252 is disposed (fixed) on the guide bar support portion
39. The projection 172 of the pin 170 is inserted into the
stopper body 351 of the stopper 35. This configuration
ensures that the thread support portion 15 is retained
(locked) by the stopper 35 through the pin 170, whereby
the support portion 15 is inhibited from moving. The pin
170 and the thread support portion. 15 are inhibited by
the stopper 35 from moving to the distal direction relative
to the casing 11.

[0183] In addition, at least the stopper body 351 of the
stopper 35 has an appropriate hardness and is elastically
deformable. Besides, the length of the gap (gap distance)
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on the distal side of the stopper body 351 is set to be
smaller than the outside diameter of the projection 172
of the pin 170.

[0184] The above configuration ensures that until the
force exerted on the thread support portion 15 (the pin
170) through the thread 8, i.e., the force (pulling force)
with which the thread support portion 15 is pulled in the
distal direction through the thread 8 exceeds a predeter-
mined threshold (predetermined value), the thread sup-
port portion 15 is inhibited from moving. However, when
the force has exceeded the threshold, the projection 172
of the pin 170 comes out of the gap of the stopper body
351, whereby it is made possible for the thread support
portion 15 to move to the distal direction relative to the
casing 11. In this case, as will be described later the
thread support portion 15 (the thread support portion 15,
the slide connecting member 34, and the second charg-
ing member 33) is permitted to move in the distal direc-
tion, whereby it is made possible to cancel the restriction
for retaining the coil springs 22 in the contracted state
(deformed state, active state). In other words, the can-
cellation of the restriction for retaining the coil springs 22
in the contracted state becomes possible on condition
that the force exerted on the thread support portion 15
has exceeded the predetermined threshold.

[0185] The threshold is preferably about 150-15,000
gf, more preferably about 200-1,000 gf.

[0186] This ensures that even if the clip 4 is somewhat
caught inside a blood vessel or the like before the seal
portion 41 of the clip 4 comes into secure contact with
the wound hole and the surrounding tissue, the clip 4 can
be expected to be released before the pin 170 slips off
from the stopper 35 (unlocking is made), so that the clip
4 can be moved to the wound hole and the seal portion
41 can be brought into abutment on the wound hole and
the surrounding tissue. In addition, the pin 170 can be
expected to slip off from the stopper 35 (unlocking is
made) before the wound hole and the surrounding tissue
are excessively pulled in the proximal direction by the
clip 4. Thus, the seal portion 41 can be brought into abut-
ment on the wound hole and the surrounding tissue safely
and assuredly.

[0187] The thread 8 is composed of a double thread
(double thread-like member) in which a thread (thread-
like member) is turned back and one end portions of
which is a bent-back portion 81. in addition, the thread 8
is passed through the hole portions 156 in the thread
support portion 15 in its single-thread state and is then
wound once around a distal end portion of the thread
support portion 15. Thereafter, both end portions of the
thread 8 are tied to each other, before being attached to
the thread support portion 15.

[0188] Thethread 8is passed through the clip 4 (a loop
462 of a thread 46 of the clip 4), is turned back at a distal
end portion of the arrangement device 3 to retain the clip
4, then, in this condition, the thread is passed through
the hole portion 157 in the thread support portion 15.
Further, the bent-back portion 81 of the thread 8 is
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hooked on the projection 172 of the pin 170, with the
result that the bent-back portion 81 is detachably con-
nected to the thread support portion 15 by the pin 170.
As has been described above, the other end portion (the
end portion on the opposite side of the bent-back portion
81) of the thread 8 is attached to the thread support por-
tion 15.

[0189] The second charging member 33 is in a cage-
like (frame-like) form with an overall outside shape of a
roughly tetragonal column (parallelopiped).

[0190] The second charging member 33 is provided in
its distal end portion with a hole portion 331 through which
to pass the cover tube 6.

[0191] In addition, the second charging member 33 is
provided in its proximal end portion with a pair of hole
portions 333 through which to pass the pair of guide bars
37. Further, a hole portion 332 through which to pass the
fixed tube 7 is formed between the pair of hole portions
333 in the proximal end portion of the second charging
member 33.

[0192] Besides, at the proximal end portion of, the sec-
ond charging member 33, a pair of projected portions
334 projected in the proximal direction from an upper
portion and a lower portion of the proximal end portion
are erectingly provided. At proximal end portions of the
projected portions 334, pawls 335 racing each other and
projecting toward the inside are erectingly provided. The
pair of pawls 335 are engaged with the base portion 341
of the slide connecting member 34.

[0193] In addition, the distal end portion of the second
charging member 33 is provided with a pair of recessed
portions 336 inan upper portion and alower portion there-
of.

[0194] The first charging member 32 is composed of
a base portion 321, and a pair of iod-like elements 322
projecting in the proximal direction from an upper portion
and a lower portion of a proximal end portion of the base
portion 321.

[0195] On proximal end portions 325 of the rod-like
elements 322, projected portions 323 facing each other
and projected toward the inside are erectingly provided.
The pair of projected portions 323 are engaged with the
pair of recessed portions 336 in the distal end portion of
the second charging member 33.

[0196] In addition, the base portion 321 of the first
charging member 32 is provided in its central portion with
a hole portion, 324 through which to pass the cover tube
6.

[0197] The cover tube support portion 14 is provided
with a pair of hole portions 143 through which to pass
the pair of guide bars 37, and a proximal end portion of
the cover tube 6 is fixed (supported) between the pair of
hole portions 143 in the cover tube support portion 14.
[0198] Besides, aproximal end portion of the fixed tube
7 inserted in the cover tube 6 is located between a prox-
imal end portion of the second charging member 33 and
the base portion 341 of the slide connecting member 34.
[0199] The outside diameter of a proximal end portion



31 EP 1 942 808 B9 32

of the fixed tube 7 is set to be greater than the inside
diameter of the hole portion 332 in a proximal end portion
of the second charging member 33 and the inside diam-
eter of the hole portion 345 in the base portion 341 of the
slide connecting member 34. This makes it possible to
prevent the proximal end portion of the fixed tube 7 from
slipping off from the hole portion 332 in the second charg-
ing member 33 and the hole portion 345 of the slide con-
necting member 34. As a result, in the condition where
the pair of pawls 335 of the second charging member 33
is engaged with the base portion 341 of the slide con-
necting member 34, the proximal end portion of the fixed
tube 7 is held between the proximal end portion of the
second charging member 33 and the base portion 341
of the slide connecting member 34, whereby the fixed
tube 7 is supported (substantially fixed) by the second
charging member 33 and the slide connecting member
34. Therefore, the second charging member 33 and the
slide connecting member 34 constitute a fixed tube sup-
port portion (lock member support portion) for supporting
the fixed tube 7.

[0200] The pair of guide bars 37 are passed through
the pair of hole portions 333 in the second charging mem-
ber 33, the pair of hole portions 143 in the cover tube
support portion 14, the pair of hole portions 344 in the
slide connecting member 34, and the pair of hole portions
158 in the thread support portion 15. Further, both side
portions of the cover tube support portion 14 and the pair
of rod-like elements 342 of the slide connecting member
34 are inserted in the grooves 361 in the pair of rails 36.
[0201] Thisensuresthatthe’ second charging member
33 and the thread support portion 15 are guided by the
guide bars 37 along the longitudinal direction (axial di-
rection) of the guide bars 37.

[0202] In addition, the cover tube support portion 14
and the slide connecting member 34 are guided by the
guide bars 37 and the rails 36 along the longitudinal di-
rection (axial direction) of the guide bars 37 and the rails
36.

[0203] Here, in an initial condition (the condition upon
assembly) shown in Fig. 30, the pair of projected portions
323 of the first charging member 32 are engaged with
the pair of recessed portions 336 in the distal end portion
of the second charging member 33. This ensures that
the first charging member 32 and the second charging
member 33 are to be moved as one body.

[0204] besides, in the initial condition, the pair of pawls
343 of the slide connecting member 34 are engaged with
the pair of projections 155 on the distal end portion of the
thread support portion 15. This ensures that the slide
connecting member 34 and the thread support portion
15 are to be moved as one body. Strictly, however, move-
ment of the slide connecting member 34 and the thread
support portion 15 is being inhibited by the stopper 35
and the lock portion 29.

[0205] In addition, in the initial condition, the second
charging member 33 and the slide connecting member
34 are spaced a predetermined distance each other. This
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ensures that the first charging member 32 and the second
charging member 33 are to be moved separately from
the slide connecting member 34 and the thread support
member 15.

[0206] As described later, in a charged condition (the
condition where the coil springs 22 are retained in their
contracted state, i.e., their active state) at the time of use
shown in Figs. 33 and 34, the pair of pawls 335 of the
second charging member 33 are engaged with the base
portion 341 of the slide connecting member 34. Simulta-
neously, the pair of recessed portions 336 in the distal
end portion of the second charging member 33 and the
pair of projected portions 323 of the first charging member
32 are disengaged from each other. This ensures that
the second charging member 33, the slide connecting
member 34, the thread support portion 15, and the fixed
tube 7 are to be moved integrally, and the thread support
portion 15 is inhibited from moving relative to the fixed
tube 7 (moving to the proximal direction).

[0207] Inaddition, the members for connecting the clip
4, the thread support portion 15, and the casing 11 along
the longitudinal direction of the arrangement device 3 do
not include any member that can extend and contract in
the longitudinal direction of the arrangement device 3,
such as a spring. Therefore, in the charged condition,
the distance between the clip 4 and the casing 11 is kept
substantially constant until the force exerted on the
thread support portion 15 through the thread 8 exceeds
the above-mentioned predetermined threshold.

[0208] Besides, the pair of coil springs 22 are disposed
in the outer periphery of the pair of guide bars 37, re-
spectively. Each of the coil springs 22 is passed through
the hole portion 344 in the slide connecting member 34,
and is located between the proximal end portion of the
second charging member 33 and the distal end portion
of the thread support portion 15. The distal end of each
coil spring 22 abuts on the proximal end portion of the
second charging member 33, and the proximal end of
each coil spring 22 abuts on the distal end portion of the
thread support portion 15. Incidentally, in the initial con-
dition, the coil springs 22 are each in a natural state or a
slightly contracted state.

[0209] The lever 28 is an operating portion (operating
member) by which locked condition and unlocked con-
dition are changed over from one to the other. In the initial
condition, the locked condition is where movements of
the slide connecting member 34 and the thread support
portion 15 relative to the casing 11 are inhibited, and the
unlocked condition is where such relative movements
are permitted. In the charged condition, the locked con-
dition is where movements of the second charging mem-
ber 33, the slide connecting member 34, the thread sup-
port portion 15, the fixed tube 7, and the pair of coil springs
22 relative to the casing 11 are inhibited, and the un-
locked condition is where such movements are permit-
ted.

[0210] The lever 28 is disposed on an upper surface
on the outer side of an upper cover 11a of the casing 11
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in such a manner that it can move (slide) in the directions
of arrows "a" and "b" shown in Figs. 30 and 31.

[0211] The lock portion 29 is joined to the lower side
of the lever 28 so that the lever 28 and the lock portion
29 are to be moved as one body. The lock portion 29 is
located on the inside of the upper cover 11a of the casing
11. In addition, on the lock portion 29, the projected por-
tion 291 projected downwards is erectingly provided,
[0212] When the lever 28 is located at the lock position
shown in Figs. 30 and 31, the projected portion 291 of
the lock portion 29 abuts on the distal end side of the
projection 346 of the slide connecting member 34, so that
the projection 346 is locked by the projected portion 291,
whereby the slide connectingmember 34 is inhibited from
moving to the distal direction. The slide connecting mem-
ber 34 is locked by the lock portion 29, so that in the initial
condition, the slide connecting member 34 and the thread
support portion 15 are inhibited from moving to the distal
direction, whereas in the charged condition, the second
charging member 33, the slide connecting member 34,
the thread support member 15, the fixed tube 7, and the
coil springs 22 are inhibited from moving to the distal
direction, whereby an operation of causing the coll
springs 22 to actuate is inhibited.

[0213] On the other hand, when the lever 28 is moved
to the direction of arrow "b" (to be located in an unlocking
position), the projected portion 291 of the lock portion 29
is moved (retracted) to a lateral side relative to the pro-
jection 346 of the slide connecting member 34 (to a po-
sition where the projection 346 is absent), whereby the
projection 346 is unlocked from the projected portion 291.
As aresult, the movement of the slide connecting mem-
ber 34 to the distal direction is permitted on condition that
the condition where the thread support portion 15 is in-
hibited by the stopper 35 from moving is canceled (un-
locked); namely, the locking of the slide connecting mem-
ber 34 by the lock portion 29 is canceled. In the charged
condition, movements of the second charging member
33, the slide connecting member 34, the thread support
portion 15, the fixed tube 7, and the coil springs 22 to the
distal direction are permitted on condition that the con-
dition where the thread support portion 15 is inhibited by
the stopper 35 from moving is canceled, whereby an op-
eration of causing the coil springs 22 to actuate is per-
mitted.

[0214] Incidentally, the lever 28 and the lock portion
29 constitute changeover means for changeover be-
tween the locked condition where an operation of causing
the pair of coil springs (actuating members) 22 to actuate
by trigger means is inhibited and the unlocked condition
where this operation is permitted.

[0215] Now, procedure of performing a stanching work
by use of the tissue closing device 1 and the operations
of the tissue closing device 1 will be described below.
[0216] AsshowninFig.33(b), after aprocedureinther-
apeutic treatment (PCI) or diagnosis (CAG) using cath-
eters, a sheath 5 is indwelling, and the sheath 5 is used
for the stanching work. A distal end portion of the sheath
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5is passing through a wound hole and inserted in a blood
vessel.

[0217] As shown in Figs. 30 and 31, in the initial con-
dition, the lever 28 is located at the lock position, the
projected portion 291 of the lock portion 29 abuts on the
distal end side of the projection 346 of the slide connect-
ing member 34, and the projection 346 is locked by the
projected portion 291, whereby the slide connecting
member 34 is inhibited from moving to the distal direction.
[0218] First, as shown in Figs. 33(a) and 33(b), the
operator (user) gradually insert the arrangement device
3into the through-lumen 51 in the sheath 5 from the prox-
imal side of the sheath 5. Then, in the condition where
the position of the distal end portion of the slot 313 in the
inner tube portion 311 of the connector 31 coincides with,
the position of the distal end portion of the slot 314 in the
outer tube portion 312, the hub 52 of the sheath 5 is
dressed against the base portion 321 of the first charging
member 32. While pushing the first charging member 32
in the proximal direction, the proximal end portion of the
hub 52 is inserted into the inner tube portion 311 so that
the port portion 53 of the hub 52 of the sheath 5 will be
located at the distal end portion of the slot 313 in the inner
tube portion 311 and the distal end portion of the slot 314
inthe outertube portion 312. As aresult of this, the sheath
5 is tentatively mounted to the arrangement device 3 (the
casing 11).

[0219] In addition, at the time of this tentative mount-
ing, the second charging member 33 is moved to the
proximal direction together with the first charging mem-
ber 32, whereby the coil springs 22 are gradually con-
tracted (deformed; activated; charged) while being
clamped between the second charging member 33 and
the thread support portion 15. Then, the pair of pawls
335 of the second charging member 33 are engaged with
the base portion 341 of the slide connecting member 34,
thereafter the proximal end portions 325 of the pair of
rod-like elements 322 of the first charging member 32
are inserted into the pair of grooves 91 in the casing 11
(see Fig. 31), the spacing between the proximal end por-
tions 325 of the rod-like elements 322 is enlarged (see
Fig. 31), and the engagement between the pair of re-
cessed portions 336 in the distal end portion of the sec-
ond charging member 33 and the pair of projected por-
tions 323 of the first charging member 32 is released (see
Fig. 31).

[0220] Thisresultsinthatthe second charging member
33 cannot move relative to the slide connecting member
34 and the thread support portion 15, the coil springs 22
are retained in the contracted state (deformed state; ac-
tive state), and the fixed tube 7 is held (substantially fixed)
by the second charging member 33 and the slide con-
necting member 34 (the thread support portion 15 is in-
hibited from moving in the proximal direction relative to
the fixed tube 7). In other words, the positional relation-
ships among the second charging member 33, the slide
connecting member 34, the thread support portion 15,
the fixed tube 7, and the coil springs 22 are fixed, and
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these can be moved as one body. This condition is re-
ferred to as the charged condition.

[0221] In this tentatively mounted condition, the clip 4
(the seal portion 41 of the clip 4) is stored in the through-
hole (lumen) 51 in the sheath 5. Therefore, at the time
of inserting the proximal end portion of the hub 52 of the
sheath 5 into the inner tube portion 311 to realize the
charged condition, the clip 4 would not damage the blood
vessel wall; thus, very good safety is secured.

[0222] Next, as shown in Figs. 34(a) and 34(b), the
outer tube portion 312 is rotated in a predetermined
sense (in the example shown, counterclockwise as
viewed from the distal side). By this, the port portion 53
is pushed in the proximal direction by an edge portion
fronting on the slot 314 of the outer tube portion 312 and
is thereby gradually moved to the proximal direction
along the slot 313 in the inner tube portion 311. The seal
portion 41 of the clip 4 and the cover tube 6 gradually
protrude from the distal end portion of the sheath 5. In
other words, the hub 52 of the sheath 5 is moved to the
proximal direction, to be inserted and fixed in the inner
tube portion 311. Besides, in this case, the first charging
member 32 is pushed by the sheath 5 and moved to the
proximal direction. Incidentally, the first charging mem-
ber 32 is inhibited from moving to the proximal direction
beyond the pair of projections 93 of the casing 11, since
the base portion 321 of the first charging member 32
abuts on the projections 93. In addition, since the en-
gagement between the first charging member 32 and the
second charging member 33 has already been released,
the second charging member 33 is not moved.

[0223] As a result, the sheath 5 is mounted to the ar-
rangement device 3; in addition, a distal end portion of
the cover tube 6 protrudes from the distal end portion of
the sheath 5, and the seal portion 41 of the clip 4 also
protrudes, to be inserted in the blood vessel.

[0224] Thus, in the tentatively mounted condition
where the hub 52 of the sheath. 5 is inserted in the inner
tube portion 311, the clip 4 is stored in the through-lumen
51 in the sheath 5. Besides, when the outer tube portion
312 is operated to rotate starting from the tentatively
mounted condition, the hub 52 of the sheath 5 is gradually
moved to the proximal direction, to be inserted in the
inner tube portion 311, so that the seal portion 41 of the
clip 4 can be securely prevented from abruptly protruding
from the distal end of the sheath 5 toward the blood vessel
wall. Therefore, the sheath 5 can be mounted to the ar-
rangement device 3 easily, assuredly, and in safety.
[0225] Next, the casing 11 of the handling portion 9 is
gripped by fingers of a hand, and the handling portion 9,
or the main body portion 2 (the arrangement device 3),
is slowly moved to one direction, i.e., to a direction for
pulling out of the wound hole (in the proximal direction),
with the result that the wound hole and the surrounding
area are covered by the seal portion 41 of the clip 4 from
the inside of the blood vessel wall (positioning of the seal
portion 41 is done) (see Fig. 35B). The deformation por-
tion 42 of the clip 4 is moved to the outside of the blood
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vessel.

[0226] In the work (operation) of covering the wound
hole and the surrounding area with the seal portion 41,
at the time of moving the main body portion 2 to the di-
rection of pulling out of the wound hole, the operator sens-
es the resistance upon abutment of the seal portion 41
on the wound hole and the surrounding tissue (surface
abutment resistance), whereon the operator judges that
the seal portion 41 has come into abutment (surface abut-
ment) on the wound hole and the surrounding tissue.
Hence, the positioning of the seal portion 41 is completed.
[0227] In this case, the members for connecting the
clip 4, the thread 15, and the casing 11 to one another
in the longitudinal direction of the arrangement device 3
do not include any member such as a spring that will
extend or contract in the longitudinal direction of the ar-
rangement device 3, and the distance between the clip
4 and the casing 11 is kept substantially constant. There-
fore, the operator can sense the force exerted on the seal
portion 41 of the clip 4 directly through his fingers, where-
by the resistance upon abutment of the seal portion 41
of the clip 4 on the wound hole and the surrounding tissue
can be sensed accurately.

[0228] In addition, the second charging member 33,
the slide connecting member 34, the thread support por-
tion 15, the fixed tube 7, and the coil springs 22 are in-
hibited by the lock portion 29 from moving to the distal
direction, so that the coil springs 22 can be securely pre-
vented from actuating before the positioning of the seal
portion 41 is completed.

[0229] Thisensures thatthe positioning of the seal por-
tion. 41 of the clip 4 can be conducted easily and assur-
edly.

[0230] Next, as shown in Figs. 35(a) and 35(b), the

lever 28 is moved to the direction of arrow "b", to be lo-
catedin an unlocking position. As aresult, the lock portion
29 is moved in the direction of arrow "b", the projected
portion 291 thereof is moved (retracted) to a lateral side
relative to the projection 346 of the slide connecting mem-
ber 34 (to a position where the projection 346 is absent),
and the projection 346 is unlocked from the projected
portion 291. This ensures that the movement of the sec-
ond charging member 33, the slide connecting member
34, the thread support portion 15, the fixed tube 7, and
the coil springs 22 in the distal direction is permitted on
condition that the inhibition of the thread support portion
15 from movement by the stopper 35 is released.

[0231] Next, the main body portion 2 (the arrangement
device 3) is slowly moved to the direction of pulling out
of the wound hole (in the proximal direction), and the
main body portion 2 is pulled out of the wound hole. By
this, all the operations (movements) are performed se-
quentially and continuously, whereby the wound hole is
closed with the clip 4, and the clip 4 is disposed (made
to indwell) in the living body. Now, the procedure and
operations in this case will be described in detail below.
[0232] First, as shown in Figs. 36(a) and 36(b), when
the handling portion 9 (the casing 11) is moved to the
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proximal direction, the thread support portion 15 is pulled
in the distal direction through the thread 8, since the seal
41 of the clip 4 is abutting on the inside surface of the
blood vessel wall (the surface remote from the body sur-
face). When the force (pulling force) exerted on the thread
support portion 15 through the thread 8 exceeds the pre-
determined threshold, the projection 172 of the pin 170
comes out of the gap in the stopper body 351 of the stop-
per 35, and the second charging member 33, the slide
connecting member 34, the thread support portion 15,
the fixed tube 7, and the coil springs 22 are moved as
one body to the distal direction relative to the casing 11.
[0233] Here, in the positioning of the seal portion 41 in
the condition where the slide connecting member 34 is
inhibited by the lock portion 29 from moving in the distal
direction, even if the positioning is unsatisfactory be-
causetheclip4is caughtinthe blood vessel, forexample,
the clip 4 can be expected to be released before the pin
170 comes off from the stopper 35 (the locking is can-
celed), so that the clip 4 can be moved to the wound hole
and the seal portion 41 thereof can be made to abut on
the wound hole and the surrounding tissue. Thus, the
operation of positioning the seal portion 41 of the clip 4
is performed doubly, so that the seal portion 41 can be
made to abut on the wound hole and the surrounding
tissue assuredly.

[0234] When the second charging member 33, the
slide connecting member 34, the thread support portion
15, the fixed tube 7, and the coil springs 22 are moved
to the distal direction relative to the casing 11, the defor-
mation portion 42 of the clip 4 is moved together with the
fixed tube 7 to the distal direction relative to the cover
tube 6, and the deformation portion 42 comes off from
the distal end portion of the cover tube 6, resulting in that
the deformation portion 42 can be deformed

[0235] When the proximal end portions 347 of the pair
of rod-like elements 342 of the slide connecting member
34 are moved until they are located in the hole portions
362 in the pair of rails 36 as shown in Figs. 37(a) and 37
(b), the proximal end portions 347 of the rod-like elements
342 come to be movable (displaceable) sideways (to the
directions of arrows E and F). On the other hand, the
slide connecting member 34 is biased in the distal direc-
tion relative to the thread support portion 15 by the re-
storing forces of the coil springs 22. By the biasing force,
therefore, the proximal end portions 347 of the rod-like
elements 342 are moved roughly sideways along the pro-
jections 155 so as to be inserted (retraced) into the hole
portions 362, and the pawls 343 of the rod-like elements
342 come off the projections 155 of the thread support
portion 15.

[0236] As aresult, the connection between the thread
support portion 15 and the second charging member 33
by the slide connecting member 34 is canceled, and it
becomes possible for the thread support portion 15 to
move to the proximal direction relative to the second
charging member 33, the slide connecting member 34,
and the fixed tube 7. In addition, with the connection be-
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tween the thread support portion 15 and the second
charging member 33 by the slide connecting member 34
thus canceled, relative movements between the thread
support portion 15 and the second charging member 33,
the slide connecting member 34 and the fixed tube 7 are
permitted, and the restriction to hold the coil springs 22
in the deformed state (active state) is canceled.

[0237] As a result, the thread support portion 15 is
moved by the restoring forces of the coil springs 22 in
the proximal direction relative to the second charging
member 33, the slide connecting member 34, and the
fixed tube 7. In this manner, the slide connecting member
34, the pair of projections 155 of the thread support por-
tion 15, the pair of projected portions 334 of the second
charging member 33, and the hole portions 362 in the
pair of rails 36 function as trigger means for putting into
actuation the coil springs 22 by canceling the restriction
to hold the coil springs 22 in the active state. In addition,
the slide connecting means 34, the pair of projections
155 of the thread support portion 15, and the pair of pro-
jected portions 334 of the second’ charging member 33
function as restricting means for holding the coil springs
22 in the active state. Further, the operation (triggering
operation) of moving the proximal end portions 347 of
the rod-like elements 342 of the slide connecting member
34 connecting the thread support portion 15 and the sec-
ond charging member 33 sideways (in the direction in
which the pawls 343 of the rod-like elements 342 come
off from the projections 155 of the thread support member
15) is automatically performed by the operator’s action
of pulling out (moving) the handling portion 9 in the prox-
imal direction and by the biasing forces of the coil springs
22.

[0238] When the thread support portion 15 is moved
to the proximal direction relative to the fixed tube 7, as
shown in Fig. 37(b) and Fig. 22 of the first embodiment,
the thread 8 is moved to the proximal direction, the thread
46 of the clip 4 is pulled by the thread 8 in the proximal
direction, and a knot 461 of the thread 46 of the clip 4 is
locked by a distal end portion 71 of the fixed tube 7; fur-
ther, the deformation portion 42 is locked through the
knot 461 (locked indirectly), whereby the knot 461 is
moved to the distal direction, the thread 46 is tightened,
and the deformation portion 42 is deformed.

[0239] As a result, the deformation portion 42 covers
the wound hole and the surrounding area from the outside
of the blood vessel wall, the seal portion 41 covers the
wound hole and the surrounding area from the inside of
the blood vessel wall, and the blood vessel wall is sand-
wiched by the seal portion 41 and the deformation portion
42, whereby the wound hole is closed. Then on, the con-
dition where the deformation portion 42 assumes the
above-mentioned form is retained (fixed) by the thread
46.

[0240] In addition, after the connection between the
thread support portion 15 and the second charging mem-
ber 33 by the slide connecting member 34 is canceled
(the restriction to hold the coil springs 22 in the deformed
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state is canceled), i.e., after the deformation of the de-
formation portion 42 of the clip 4 is completed, when the
handling portion 9 (the casing 11) is further moved to the
proximal direction under the condition where the seal por-
tion 41 of the clip 4 abuts on the inside surface of the
blood vessel wall as shown in Figs. 38(a) and 38(b), the
casing 11 is further moved to the proximal direction rel-
ative to the thread support portion 15. The thread support
portion 15 is further moved to the distal direction relative
to the casing 11.

[0241] Whenthe pin 170 provided atthe thread support
portion 15 is moved until it is located on the distal side
relative to a distal end portion of the rib 92 of the casing
11, the pin 170 is turned at the step portion 921 and the
projection 172 thereof falls flat.

[0242] As a result of this, the connection between the
thread 8 and the thread support portion 15 by the pin 170
is canceled, whereby the connection between the thread
8 and the thread 46 of the clip 4 is canceled (the condition
where the clip 4 is retained by the thread 8 is canceled).
Specifically, the bent-back portion 81 of the thread 8 is
released from the projection 172 of the pin 170, resulting
in that the thread 8 can be pulled out from the loop 462
of the thread 46. Therefore, the step portion 921 consti-
tutes disconnecting means and retained condition can-
celing means.

[0243] When the handling portion 9 (the casing 11) is
further continuously moved to the proximal direction, first,
only the main body portion 2 is evulsed from the patient
(up to distal end portions of the sheath 5, the cover tube
6, and the fixed tube 7). At this stage, as shown in Fig.
38(b), the bent-back portion 81 of the thread 8 is located
in the exterior of the patient’s body without being pulled
out of the loop 462 of the thread 46 of the clip 4, and the
clip 4 is retained by the thread 8.

[0244] To be more specific, in the tissue closing device
1, the length of the thread 8 is set to be comparatively
large, on the basis of structure and mechanism, so that
at the stage immediately upon the evulsion of the main
body portion 2 from the patient, the bent-back portion 81
of the thread 8 has not yet been pulled out of the loop
462 of the thread 46 of the clip 4, the clip-4 is retained
by the thread 8, and the bent-back portion 81 of the thread
8islocated in the exterior of the patient’s body. Therefore,
where the main body portion 2 and the bent-back portion
81 of the thread 8 are gripped by the operator, the clip 4
can be retained (secured) through the thread 8, whereby
it is made possible to cope with various situations, and
a very high safety is realized. In this case, for example,
the operator can take out the clip 4 present in the blood
vessel by an operation, while retaining it through the
thread 8.

[0245] If there is no problem, as shown in Figs. 39(a)
and 39(b), the handling portion 9 (the casing 11) is further
moved to the proximal direction, and the thread 8 is
evulsed from the patient. As aresult, the clip 4 is disposed
(made to indwell) in the living body.

[0246] According to this tissue closing device 1, the
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same effects as those of the tissue closing device 1 in
the first embodiment described above can be obtained.
[0247] In addition, according to this tissue closing de-
vice 1, a simpler structure is realized as compared with
that in the first embodiment, and the various effects as
above-mentioned can be obtained.

[0248] While the tissue closing device has been de-
scribed above based on the embodiments shown in the
drawings, the present invention is not limited to the em-
bodiments, and the configurations, of the components
may be replaced by arbitrary configurations having the
same or equivalent functions. Besides, other arbitrary
components may be added to the configuration accord-
ing to the present invention.

[0249] In addition, the configuration of the present in-
vention may be a combination of arbitrary two or more
configurations (features) of the above-described embod-
iments.

[0250] For example, a member corresponding to the
lever 28 and the lock portion 29 in the third embodiment,
i.e., changeover means for changeover between alocked
condition where an operation of putting the coil springs
(first elastic member) (actuating member) 22 into actua-
tion by triggering means is inhibited and an unlocked con-
dition where this operation is permitted, may be provided
in the first embodiment and the second embodiment.
[0251] In addition, the connector 121 in the first em-
bodiment and the second embodiment may be replaced
by the connector 31 in the third embodiment, and the
connector 31 in the third embodiment may be replaced
by the connector 121 in the first embodiment and the
second embodiment.

[0252] Besides, while one of the two end portions of
the thread 8 is fixed in the handling portion 9 and the
other is disconnected in the above embodiments, a con-
figuration in which both of the end portions are discon-
nected may be adopted in the present invention. In such
a configuration, the thread 8 is left on the living body side
in the state of being connected to the clip 4. Thereafter,
the thread 8 can be freely evulsed by an operator’s op-
eration.

Claims

1. A tissue closing device (1) for closing an opening
penetrating a living tissue, comprising:

a closure (4) for closing the opening, the closure
(4) comprising a seal portion (41) adapted to
cover the opening (255) and a periphery of the
opening from one side of a wall of a living body
cavity, and a deformable deformation portion
(42); and

an arrangement device (3) detachably retaining
the closure (4) to arrange the closure (4) al a
position to close the opening the arrangement
device (3) comprising:
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a lock member (7) having an elongate shape
such as to be able to paas through the opening
and locking ad least a part of the closure (4) in
a retaining state;

a handling portion (9) provided on the proximal
side of the look member (7);

characterized in that the handling portion (9)
comprises

an actuating member for moving the closure (4)
and the lock member (7) reladve to each other,
and

a trigger means (36) for actuating the actuating
member (22); and with the actuating member
(22) actuated by the trigger means (36), the clo-
sure (4) and the lock member (7) are moved
relative to each other in the condition where the
closure (4) is locked by the lock member (7),
whereby the deformation portion (42) is de-
formed, wherein: the actuating members (22) is
a first elastic member; and the trigger means
(36) bas a restrictor for retaining the first elastic
member (22) in an active deformed state and
that when the handling portion (9) is moved to
the proximal direction in the condition where the
seal portion (41) is in contact with a surface of
the living tissue which is distal side from a skin
surface, the trigger means (36) automatically
cancels the restriction for retaining the first elas-
tic member (22) in the active state.

The tissue closing device (1) as set forth in claim 1,
wherein the arrangement device (3) has a retaining
member (8) for retaining the closure (4) so that a
portion of the closure (4) on the opposite side of the
seal portion (41) can be moved relative to a portion
on the side of the seal portion (41).

The tissure closing device (1) as set forth in claim 2,
wherein when the trigger means (36) cancels the
restriction of the restrictor (18) for retaining the first
elastic member (22) in the active state, the retaining
member (8) is moved to the proximal direction by a
restoring force of the first elastic member (22) so that
the retaining member (8) pulls the closure (4), in the
condition where the deformation portions (42) of the
closure (4) is locked to a distal end portion (71) of
the lock member (7), whereby the deformation por-
tion (42) is deformed.

The tissue closing device (1) as set forth in claim 2
or 3, wherein: the lock member (7) has a lumen (253,
284); and the retaining member (8) is inserted in the
lumen.

The tissue closing device (1) as set forth in any of
claims 2 to 4, wherein: the handling portion (9) com-
prising:
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a lock member support portion (12) for support-
ing the lock member (7). and a retaining member
support portion (15) which is provided to be mov-
able relative to the lock member support portion
(12) and supports the retaining member (8).

The tissue closing device (1) as set forth in claim 5,
wherein: said active state of the first elastic member
(22) is a contracted state; and when the trigger
means (36) cancela the restriction of the restrictor
(18) for retaining the first elastic member (22) in the
active state, the retaining member support portion
(15) is moved to the proximal direction relative to the
lock member support portion (12) by a restoring force
of the first elastic member (22).

The tissue closing device (1) as set forth in claim 5
or 6, wherein the handling portion (9) has a casing
(11), and the lock member support portion (12) is
provided to be movable relative to the casing (11).

The tissue closing device (1) as set forth in any of
claims 1 to 7, wherein: the restrictor (18) retains the
first elastic member (22) in the active state by inhib-
iting relative movements of the closure (4) and the
lock member (7); and the trigger means (36) cancels
the restriction for retaining the first elastic member
(22) in the active state, by enabling relative move-
ments of the closure (4) and me lock member (7).

The tissue closing device (1) as set forth in claim 8,
wherein: the restrictor (18) has a stopper (35) for
locking the retaining member support portion (15),
and is adapted to retain the first elastic member (22)
in the active state by locking the retaining member
support portion (15) with the stopper (33) and there-
by inhibiting relative movements of the retaining
member support portion (15) and the lock member
support portion (12); and when the casing (11) is
moved to the proximal direction in the condition
where the seal portion (41) is in contactwith a surface
of the living tissue which is distal side from a skin
surface, the casing (11) is moved relative to the look
member support portion (12), and the trigger means
(36) is adapted to cancel the locking of the stopper
(35) when the casing (11) is moved to a predeter-
mined position relative to the lock member support
portion (12).

The tissue closing device (1) as set forth in any of
claims 1 to 9, wherein: the arrangement device (3)
comprises a cover member (6) for covering an outer
surface of the lock member (7) and covering at least
a part of the closure (4) at a distal end portion of the
cover member (6) thereof; and the deformation por-
tion (42) of the closure (4) comes off the distal end
portion of the cover member (6) when the cover
member (6) is moved to the proximal direction rela-
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tive to the deformation portion (42).

11. The tissue closing device (1) as set forth in any of
claims 1 to 10, wherein the arrangement device (3)
comprises a retained state cancelling means for can-
celling the retained state of the closure (4).

12. The tissue closing device (1) as set forth in any of
claims 5 to 7 and 9, wherein:

the arrangement device (3) comprises a cover
member (6) for covering an outer surface of the
lock member (7) and covering at least a part of
the closure (4) at a distal end portion of the cover
member (6) thereof;

the bandling portion (9) comprises a cover mem-
ber support portion (14) provided to be movable
relative to the lock member support portion (12)
and supporting the cover member (6); and the
deformation portion (42) of the closure (4)
comes off the distal end portion of the cover
member (6) when the cover member support
portion (14) is moved to the proximal direction.

13. The tissue closing device (1) as set forth in any of
claims 2 to 7 and 9 wherein the closure (4) comprises
a fastener (46) for retaining, in the condition where
the deformation portion (42) is in a predetermined
form, the condition.

14. The tissue closing device as set forth in claim 13,
wherein the retaining member (8) retains the fasten-
er of the closure (4).

15. The tissue closing device (1) as set forth in any of
claims 1 to 14, wherein:

the seal portion (41) has a plate-like shape;
and the deformation portion (42) has a frame-
like shape and is deformable between a first
form such as to be elongated in a direction sub-
stantially perpendicular to the seal portion (41)
and contracted in a direction substantially par-
allel to the seal portion (41) and a second form
such as to be contracted in a direction perpen-
dicular to the seal portion (41) and expanded in
a direction substantially parallel to the seal por-
tion (41).

Patentanspriiche

1. Gewebeverschlussvorrichtung (1) zum Verschlie-

Ren einer ein lebendes Gewebe durchdringenden
Offnung, Folgendes umfassend: ein Verschlussmit-
tel (4) zum VerschlieRen der Offnung, wobei das Ver-
schlussmittel (4) einen Dichtungsabschnitt (41) um-
fasst, der dafiir eingerichtet ist, die Offnung (255)
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und eine Umgebung der Offnung von einer Seite ei-
ner Wandung eines Hohlraumes im lebenden Kérper
abzudecken, und einen verformbaren Verformungs-
abschnitt (42) und eine Anordnungsvorrichtung (3),
welche das Verschlussmittel (4) I6sbar halt, um das
Verschlussmittel (4) an einer Position zum Ver-
schlieRen der Offnung anzuordnen, wobei die An-
ordnungsvorrichtung (3) Folgendes umfasst:

ein Sperrelement (7), das eine gestreckte Form
aufweist, sodass es in der Lage ist, die Offnung
zu passieren, und das mindestens einen Teil
des Verschlussmittels (4) in einem Haltezustand
arretiert,

einen Handhabungsabschnitt (9), der an der
proximalen Seite des Sperrelements (7) bereit-
gestellt ist,

dadurch gekennzeichnet, dass der Handha-
bungsabschnitt (9)

ein Betatigungselement zum Bewegen des Ver-
schlussmittels (4) und des Sperrelements (7) im
Verhaltnis zueinander und

ein Ausldésemittel (36) zum Betéatigen des Beta-
tigungselements (22) umfasst, und wobei, wenn
das Betatigungselement (22) durch das Ausl6-
semittel (36) betatigt ist, das Verschlussmittel
(4) und das Sperrelement (7) in dem Zustand,
in dem das Verschlussmittel (4) durch das Sper-
relement (7) arretiert ist, im Verhaltnis zueinan-
der bewegt werden, wodurch der Verformungs-
abschnitt (42) verformt wird, wobei: das Betati-
gungselement (22) ein erstes elastisches Ele-
ment ist, und das Auslésemittel (36) eine Dros-
sel aufweist, um das erste elastische Element
(22) in einem aktiven verformten Zustand zu hal-
ten, und dass, wenn der Handhabungsab-
schnitts (9) in proximaler Richtung in dem Zu-
stand bewegt wird, in dem der Dichtungsab-
schnitt (41) in Kontakt mit einer Oberflache des
lebenden Gewebes steht, das sich an der von
der distalen Seite einer Hautoberflache befin-
det, das Ausldsemittel (36) automatisch die Be-
schrankung fir das Halten des ersten elasti-
schen Elements (22) in aktivem Zustand auf-
hebt.

Gewebeverschlussvorrichtung (1) nach Anspruch 1,
wobei die Anordnungsvorrichtung (3) ein Halte-
element (8) zum Halten des Verschlussmittels (4)
derart aufweist, dass ein Abschnitt des Ver-
schlussmittels (4) auf der gegeniiberliegenden Seite
des Dichtungsabschnittes (41) im Verhaltnis zu ei-
nem Abschnitt an der Seite des Dichtungsabschnit-
tes (41) bewegt werden kann.

Gewebeverschlussvorrichtung (1) nach Anspruch 2,
wobei, wenn das Ausldsemittel (36) die Beschran-
kung der Drossel (18) zum Halten des ersten elasti-
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schen Elements (22) im aktiven Zustand aufhebt,
das Halteelement (8) durch eine Ruckstellkraft des
ersten elastischen Elements (22) derart in die proxi-
male Richtung bewegt wird, dass das Halteelement
(8) am Verschlussmittel (4) zieht, in dem Zustand,
in dem der Verformungsabschnitt (42) des Ver-
schlussmittels (4) an einem Distalendabschnitt (71)
des Sperrelements (7) arretiert ist, wodurch der Ver-
formungsabschnitt (42) verformt wird.

Gewebeverschlussvorrichtung (1) nach Anspruch 2
oder 3, wobei das Sperrelement (7) einen Hohlraum
(253, 254) aufweist und das Halteelement (8) in den
Hohlraum eingesetzt ist.

Gewebeverschlussvorrichtung (1) nach einem der
Anspriche 2 bis 4, wobei der Handhabungsab-
schnitt (9) Folgendes umfasst:

einen Sperrelementtragerabschnitt (12) zum
Tragen des Sperrelements (7) und einen Halte-
elementtragerabschnitt (15), der im Verhaltnis
zum Sperrelementtragerabschnitt (12) beweg-
lich bereitgestellt ist und das Halteelement (8)
tragt.

Gewebeverschlussvorrichtung (1) nach Anspruch 5,
wobei der aktive Zustand des ersten elastischen Ele-
ments (22) ein kontrahierter Zustand ist und, wenn
das Auslésemittel (36) die Beschréankung der Dros-
sel (18) zum Halten des ersten elastischen Elements
(22) im aktiven Zustand aufhebt, der Halteelement-
tragerabschnitt (15) durch eine Riickstellkraft des er-
sten elastischen Elements (22) im Verhaltnis zum
Sperrelementtragerabschnitt (12) in die proximale
Richtung bewegt wird.

Gewebeverschlussvorrichtung (1) nach Anspruch 5
oder 6, wobei der Handhabungsabschnitt (9) ein Ge-
hause (11) aufweist und der Sperrelementtragerab-
schnitt (12) im Verhaltnis zum Gehause (11) beweg-
lich bereitgestellt ist.

Gewebeverschlussvorrichtung (1) nach einem der
Anspriiche 1 bis 7, wobei die Drossel (18) das erste
elastische Element (22) in aktivem Zustand halt, in-
dem sie Bewegungen des Verschlussmittels (4) und
des Sperrelements (7) im Verhaltnis zueinander un-
terdrlckt, und das Auslésemittel (36) die Beschran-
kung zum Halten des ersten elastischen Elements
(22) in aktivem Zustand aufhebt, indem es Bewe-
gungen des Verschlussmittels (4) und des Sperrele-
ments (7) im Verhaltnis zueinander erméglicht.

Gewebeverschlussvorrichtung (1) nach Anspruch 8,
wobei die Drossel (18) einen Stopper (35) zum Ar-
retieren des Halteelementtragerabschnitts (15) auf-
weist und dafiir eingerichtet ist, das erste elastische
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Element (22) in aktivem Zustand zu halten, indem
sie den Halteelementtragerabschnitt (15) mit dem
Stopper (35) arretiert und dadurch Bewegungen des
Halteelementtragerabschnitt (15) und des Sperrele-
menttragerabschnitts (12) im Verhaltnis zueinander
unterdriickt, und wenn das Gehause (11) in dem Zu-
stand, in dem der Dichtungsabschnitt (41) in Kontakt
mit eines Oberflache des lebenden Gewebes steht,
die sich an einer von einer Hautoberflache distalen
Seite befindet, in proximale Richtung bewegt wird,
das Gehause (11) im Verhaltnis zum Sperrelement-
tragerabschnitt (12) bewegt wird, und das Auslése-
mittel (36) daflr eingerichtet ist, die Arretierung des
Stoppers (35) aufzuheben, wenn das Gehause (11)
zu einer vorab festgelegten Position im Verhaltnis
zum Sperrelementtragerabschnitt (12) bewegt wird.

Gewebeverschlussvorrichtung (1) nach einem der
Anspriiche 1 bis 9, wobei die Anordnungsvorrich-
tung (3) ein Abdeckelement (6) zum Abdecken einer
auReren Oberflache des Sperrelements (7) und zum
Abdecken mindestens eines Teils des Ver-
schlussmittels (4) am Distalendabschnitt des Abdek-
kelements (6) umfasst und sich der Verformungsab-
schnitt (42) des Verschlussmittels (4) vom Distalend-
abschnitt des Abdeckelements (6) 16st, wenn das
Abdeckelement (6) im Verhaltnis zum Verformungs-
abschnitt (42) in proximale Richtung bewegt wird.

Gewebeverschlussvorrichtung (1) nach einem der
Anspriiche 1 bis 10, wobei die Anordnungsvorrich-
tung (3) ein Haltezustand-Aufhebungsmittel zum
Aufheben des Haltezustandes des Verschlussmit-
tels (4) umfasst.

Gewebeverschlussvorrichtung (1) nach einem der
Anspriiche 5 bis 7 und 9, wobei die Anordnungsvor-
richtung (3) ein Abdeckelement (6) zum Abdecken
einer aulleren Oberflache des Sperrelements (7)
und zum Abdecken mindestens eines Teils des Ver-
schlussmittels (4) am Distalendabschnitt des Abdek-
kelements (6) umfasst,

der Handhabungsabschnitt (9) einen Abdeckele-
menttragerabschnitt (14) umfasst, der im Verhéltnis
zum Sperrelementtragerabschnitt (12) beweglich
bereitgestellt ist und das Abdeckelement (6) tragt,
und sich der Verformungsabschnitt (42) des Ver-
schlussmittels (4) vom Distalendabschnitt des Ab-
deckelements (6) l16st, wenn der Abdeckelementtra-
gerabschnitt (14) in proximale Richtung bewegt wird.

Gewebeverschlussvorrichtung (1) nach einem der
Anspriche 5 bis 7 und 9, wobei das Verschlussmittel
(4) ein Befestigungsmittel (46) zum Halten des Zu-
standes, in dem sich der Verformungsabschnitt (42)
in einer vorab festgelegten Form befindet, umfasst.

Gewebeverschlussvorrichtung nach Anspruch 13,
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wobei das Halteelement (8) das Befestigungsmittel
des Verschlussmittels (4) halt.

Gewebeverschlussvorrichtung (1) nach einem der
Anspriche 1 bis 14, wobei

der Dichtungsabschnitt (41) eine plattenartige Form
aufweist

und der Verformungsabschnitt (42) eine rahmenar-
tige Form aufweist und zwischen einer ersten Form,
wie beispielsweise in einer zum Dichtungsabschnitt
(41) im Wesentlichen senkrechten Richtung ge-
streckt und in einer zum Dichtungsabschnitt (41) im
Wesentlichen parallelen Richtung kontrahiert zu
sein, und einer zweiten Form, wie beispielsweise in
einer zum Dichtungsabschnitt (41) senkrechten
Richtung kontrahiert und in einer zum Dichtungsab-
schnitt (41) im Wesentlichen parallelen Richtung
ausgedehnt, verformbar ist.

Revendications

1.

Dispositif (1) de fermeture de tissu, congu pour re-
fermer une ouverture dans un tissu vivant,
comprenant :

-un obturateur (4) destiné aboucher 'ouverture,
lequel obturateur (4) comporte une partie fer-
moir étanche (41), adaptée pour recouvrir
'ouverture (255) et la périphérie de I'ouverture,
d’un c6té d’'une paroi d’'une cavité de corps vi-
vant, et une partie déformable (42) ;

- et un dispositif de mise en place (3), tenant
I'obturateur (4) de maniére amovible et servant
amettre en place I'obturateur (4) en une position
telle que I'ouverture soit fermée, lequel dispositif
de mise en place (3) comporte un élément de
verrouillage (7), de forme allongée, telle qu'il
puisse passer dans I'ouverture, et qui verrouille
au moins une partie de I'obturateur (4) en posi-
tion de retenue, et une partie manipulable (9)
disposée du cété proximal de I'élément de ver-
rouillage (7) ;

caractérisé en ce que cette partie manipulable
(9) comporte

- un élément d’actionnement qui permet de dé-
placer I'obturateur (4) et I'élément de verrouilla-
ge (7) I'un par rapport a l'autre,

- et un déclencheur (36) permettant d’actionner
I'élément d’actionnement (22) ;

et en ce que, quand I'élément d’actionnement
(22) est actionné a I'aide du déclencheur (36),
I'obturateur (4) et I'élément de verrouillage (7)
sont déplacés I'un par rapport a I'autre dans un
état ou I'obturateur (4) est verrouillé par I'élé-
ment de verrouillage (7), la partie déformable
(42) étant alors déformée, étant entendu que
I'élément d’actionnement (22) est un premier
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élément élastique, que le déclencheur (36) com-
porte un moyen de contrainte qui permet de
maintenirle premier élément élastique (22) dans
un état déformé actif, et que, quand on déplace
la partie manipulable (9) dans le sens proximal
alors que la partie fermoir étanche (41) est en
contact avec une surface de tissu vivant qui se
trouve du cbté distal par rapport a une surface
de peau, le déclencheur (36) annule automati-
quement la contrainte qui maintient le premier
élément élastique (22) dans I'état actif.

Dispositif (1) de fermeture de tissu, conforme a la
revendication 1, dans lequel le dispositif de mise en
place (3) comporte un élément de retenue (8) congu
pour retenir 'obturateur (4) de telle maniéere que I'on
puisse faire bouger une partie de I'obturateur (4) si-
tuée sur le c6té opposé a celui ou se trouve la partie
fermoir étanche (41) par rapport a une partie située
sur le coté ou se trouve la partie fermoir étanche (41).

Dispositif (1) de fermeture de tissu, conforme a la
revendication 2, dans lequel, quand le déclencheur
(36) annule la contrainte, exercée par le moyen de
contrainte (18), qui maintient le premier élément
élastique (22) dans I'état actif, I'élément de retenue
(8) est déplacé dans le sens proximal sous I'action
de la force de rappel du premier élément élastique
(22), de sorte que I'élément de retenue (8) tire I'ob-
turateur (4), alors que la partie déformable (42) de
I'obturateur (4) est verrouillée a une partie d’extré-
mité distale (71) de I'’élément de verrouillage (7), gra-
ce a quoi la partie déformable (42) est déformée.

Dispositif (1) de fermeture de tissu, conforme a la
revendication 2 ou 3, dans lequel I'élément de ver-
rouillage (7) comporte une lumiére (253, 254), et
I’élément de retenue (8) est inséré dans cette lumie-
re.

Dispositif (1) de fermeture de tissu, conforme a 'une
des revendications 2 a 4, dans lequel la partie ma-
nipulable (9) comprend une partie support (12) d’élé-
ment de verrouillage qui supporte I'élément de ver-
rouillage (7), et une partie support (15) d’élément de
retenue qui est congue pour étre mobile par rapport
a la partie support (12) d’élément de verrouillage et
qui supporte I'élément de retenue (8).

Dispositif (1) de fermeture de tissu, conforme a la
revendication 5, dans lequel ledit état actif dudit pre-
mier élément élastique (22) est un état de contrac-
tion, et quand le déclencheur (36) annule la contrain-
te, exercée par le moyen de contrainte (18), quimain-
tient le premier élément élastique (22) dans I'état
actif, la partie support (15) d’élément de retenue est
déplacée en direction proximale par rapport a la par-
tie support (12) d’élément de verrouillage, sous I'ac-
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tion de la force de rappel du premier élément élas-
tique (22).

Dispositif (1) de fermeture de tissu, conforme a la
revendication 5 ou 6, dans lequel la partie manipu-
lable (9) comprend un boitier (11), et la partie support
(12) d’élément de verrouillage est congue pour étre
mobile par rapport au boitier (11).

Dispositif (1) de fermeture de tissu, conforme a l'une
des revendications 1 a 7, dans lequel le moyen de
contrainte (18) maintient le premier élément élasti-
que (22) dans I'état actif et empéche ainsi I'obtura-
teur (4) et I'élément de verrouillage (7) de bouger
I'un par rapport a l'autre, et le déclencheur (36) an-
nule la contrainte qui maintient le premier élément
élastique (22) dans I'état actif et permet ainsi a I'ob-
turateur (4) et a I'élément de verrouillage (7) de bou-
ger l'un par rapport a l'autre.

Dispositif (1) de fermeture de tissu, conforme a la
revendication 8, dans lequel le moyen de contrainte
(18) comporte un moyen d’arrét (35) servant a ver-
rouiller la partie support (15) d’élément de retenue
et est adapté pour maintenir le premier élément élas-
tique (22) dans I'état actif en verrouillant la partie
support (15) d’élément de retenue avec le moyen
d’arrét (35), empéchant ainsi la partie support (15)
d’élément de retenue et la partie support (12) d’élé-
ment de verrouillage de bouger I'une par rapport a
l'autre, et quand on déplace le boitier (11) dans le
sens proximal alors que la partie fermoir étanche
(41) est en contact avec une surface de tissu vivant
qui se trouve du coté distal par rapport a une surface
de peau, le boitier (11) est déplacé par rapport a la
partie support (12) d’élément de verrouillage, et le
déclencheur (36) est adapté pour lever le verrouilla-
ge exercé par le moyen d’arrét (35) quand le boitier
(11) est déplacé en une position prédéterminée par
rapport a la partie support (12) d’élément de ver-
rouillage.

Dispositif (1) de fermeture de tissu, conforme a 'une
des revendications 1 a 9, dans lequel le dispositif de
mise en place (3) comprend un élément couvercle
(6) congu pour couvrir une surface externe de I'élé-
mentde verrouillage (7) et pour couvrir au moins une
partie de I'obturateur (4), au niveau d’'une partie d’ex-
trémité distale de I'élément couvercle (6), et la partie
déformable (42) de I'obturateur (4) se détache de la
partie d’extrémité distale de I'élément couvercle (6)
quand cet élément couvercle (6) est déplacé dans
le sens proximal par rapport a la partie déformable
(42).

Dispositif (1) de fermeture de tissu, conforme a 'une
des revendications 1 a 10, dans lequel le dispositif
de mise en place (3) comprend un moyen d’annula-
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tion d’état de contrainte qui permet d’annuler I'état
de contrainte de I'obturateur (4).

Dispositif (1) de fermeture de tissu, conforme a 'une
des revendications 5 a 7 et 9, dans lequel

- le dispositif de mise en place (3) comprend un
élément couvercle (6) congu pour couvrir une
surface externe de I'élément de verrouillage (7)
et pour couvrir au moins une partie de I'obtura-
teur (4), au niveau d’une partie d’extrémité dis-
tale de I'élément couvercle (6) ;

- la partie manipulable (9) comprend une partie
support (14) d’élément couvercle, congue pour
étre mobile par rapport a la partie support (12)
d’élément de verrouillage et supportant I'élé-
ment couvercle (6) ;

- et la partie déformable (42) de I'obturateur (4)
se détache de la partie d’extrémité distale de
I'élément couvercle (6) quand la partie support
(14) d’élément couvercle est déplacée dans le
sens proximal.

Dispositif (1) de fermeture de tissu, conforme a 'une
desrevendications2a7 et9, dans lequel'obturateur
(4) comprend un élément de fixation (46) qui, dans
I'état ou la partie déformable (42) se trouve dans une
forme prédéterminée, sert a conserver cet état.

Dispositif de fermeture de tissu, conforme a la re-
vendication 13, dans lequel I'élément de retenue (8)
retient I'élément de fixation de I'obturateur (4).

Dispositif (1) de fermeture de tissu, conforme a 'une
des revendications 1 a 14, dans lequel :

- la partie fermoir étanche (41) présente la forme
d’'une plaque ;

- et la partie déformable (42) présente la forme
d’un cadre et peut subir des déformations entre
une premiere forme, ou elle se trouve allongée
dans une direction sensiblement perpendiculai-
re a la partie fermoir étanche (41) et rétrécie
dans une direction sensiblement paralléle a la
partie fermoir étanche (41), et une deuxieme for-
me, ou elle se trouve raccourcie dans une direc-
tion sensiblement perpendiculaire ala partie fer-
moir étanche (41) et élargie dans une direction
sensiblement paralléle a la partie fermoir étan-
che (41).
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