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A tissue closing device includes an elongate arrangement device of which a distal end portion can penetrate an opening (e.g.
wound hole) penetrating an living tissue membrane and which has a handling portion on the proximal side, and a clip which Is
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(57) Abrege(suite)/Abstract(continued):

detachably retained at a distal end portion of the arrangement device and which closes the opening. The arrangement device
Includes a retaining member (e.g. thread) for detachably retaining the clip and pulling the clip in the proximal direction, a cover tube,
and a fixed tube. The handling portion has a first elastic member (e.g. coll spring). When a restriction for maintaining the coill spring
IN a deformed state (l.e. active state) Is canceled, the thread Is moved to the proximal direction by the restoring force of the call
spring In the condition where the clip Is locked to a distal end portion of the fixed tube, and the clip is pulled in the axial direction by
the thread, whereby a deformation portion Is deformed.
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(57) Abstract: A tissue closing device includes an elongate arrangement device of which a distal end portion can penetrate an

opcning

(e.g. wound hole) penetrating an living tissue membrane and which has a handling portion on the proximal side, and a

& clip which is detachably retained at a distal end portion of the arrangement device and which closes the opening. The arrangement
& device includes a retaining member (e.g. thread) for detachably retaining the clip and pulling the clip in the proximal direction, a
N cover tube, and a fixed tube. The handling portion has a first elastic member (e.g. coil spring). When a restriction for maintaining
the coil spring in a deformed state (i.e. active state) is canceled, the thread is moved to the proximal direction by the restoring force
of the coil spring in the condition where the clip is locked to a distal end portion of the fixed tube, and the clip is pulled in the axial
direction by the thread, whereby a deformation portion is deformed.
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DESCRIPTION
TISSUE CLOSING DEVICE
Technical Field

The present invention generally relates to a tissue closing device. More
specifically, The present invention pertains to a living bédy‘ tissue closing device.

Low-invasion operations carried but By Inserting a device fbr diagnosis or
tréatmgnt, such as a catheter, 'iﬁto. a blood vessel or some other tissue are known and
performed on a quiteloften basis. | For example, to treaf a constriction of the

| éoronary artery of .the heari? 1t 1S necessary to insert a device such as a catheter into .

- a bloo'd vessgl in order to perform therapeutic on the cbnstrictioh.

This insertion of an instrument such a catheter into a blood véssel 1S

normally performed through é punctufe formed by dissecting or puncturing the
felﬁorzil region. After the thérapeutic treatment is.completed, it 1s necessary to
perform a stanching operation to stop the bleeding througﬁ the puncture. However,
since the blood pressure updn bleeding (bleeding blood bressure) frdm the femoral
artery 1S relafively high, it is oftentimes necessary for a person involv;d in the
medical procedure to use a finger of their hand to press down 6n the site for a
relatively loﬁg period of time.

In recent years, to perform the .stOppage of bleeding more readily and with
greater certainty, a variety of .devices has been developed which 1s 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 retéined 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 1n the blood
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vessel, a nonwoven fabric plug (seal member) is pressed with a pushing-in pipe
(packing member) while pulling 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.

However, in the 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 labor and time are required for the
operation. In addition, particularly in the case of a non-skilled operator, there is fear

about uncertainty of the operation.

SUMMARY OF THE INVENTION

According to a broad aspect of the present invention, there is provided a tissue closing
device for closing an opening penetrating a living tissue, comprising: a closure for closing the
opening, the closure comprising a seal portion adapted to cover the opening and a periphery
of the opening from one side of a wall of a living body cavity, and a deformable deformation
portion; and an arrangement device detachably retaining the closure to arrange the closure at a
position to close the opening, the arrangement device comprising: a lock member having an
eliongate shape such as to be able to pass through the opening and locking at least a part of the
closure in a retaining state; a handling portion provided on the proximal side of the look
member; wherein the handling portion comprises an actuating member for moving the closure
and the lock member relative to each other, and a trigger means for actuating the actuating
member, the closure and the lock member being moved relative to each other in the condition
where the closure is locked by the lock member, whereby the deformation portion is
deformed, and wherein the actuating member is a first elastic member and the trigger means
has a restrictor for retaining the first elastic member in an active deformed state and when the

handling portion is moved to a proximal direction in the condition where the seal portion is in

2
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contact with a surface of the living tissue which 1s distal side from a skin surface, the trigger
means automatically cancels the restriction for retaining the first elastic member in the active
state.

According to illustrative embodiments of the present invention, there is
provided a tissue closing device for closing an opening penetrating a living tissue
comprises a closure for closing the opening, the closure comprising a seal portion:
adapted to cover the opening and a periphery of the opening from one side of a wall
of a living body cavity, and a deformable deformation portion; and an arrangement
device detachably retaining the closure to arrange the closure at a position to close
the opening. The arrangement device comprises a lock member having an elongate
shape such as to be able to pass through the opening and locking at least a part of the
closure in a retaining state, a handling portion provided on the proximal side of the
lock member. The handling portion comprises an actuating member for moving the
closure and the lock member relative to each other and a trigger means for actuating
the actuating member. The closure and the lock member are moved relative to each
other in the condition where the closure is locked by the lock member with the
actuating member actuated by the trigger means, whereby the deformation portion is
deformed.

According to illustrative embodiments of the present invention, when the

restriction for retaining the
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actuating member (first elastic member) in the active state i1s canceled (when the
actuating member 1s put into actuation), the closure and the lock member are moved
relative to each other by the restoring force of the first elastic member and the
deformation portion of the closure is automatically deformed, in the condition where
the closure is locked to the lock member, so that it is expected to be unnecessary for
the operator to manually perform an operation of deforming the deformation portion
of the closure. Therefore, a stanching work for a wound hole formed in an in vivo
tissue membrane such as a blood vessel wall 1s expected to be performed readily,
speedily and assuredly.

Namely, it 1s intended that the wound hole can be closed (closed up) easily, speedily and it

15 intended that assuredly, and perfect stanching can be achieved.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1(a) and 1(b) are perspective views of a first embodiment of the tissue

closing device as disclosed herein.

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

Fig. 1..

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

Fig. 4 1s 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, a pin and a thread

in the tissue closing device shown in Fig. 1.

3
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Fig. 8(a)-(d) are perspective views for illustrating an action (operation) of the
tissue closing device shown in Fig. 1.
Fig. 9 1s a perépeétive view for illustrating an action (operation) of the tissue
- closing device shown in Fig. 1. .
Fig. 101s a pérSpective view for illustrating an action (operation) of the tissue
closin.g device shown in Fig. 1. .
Fig. 11 is a sectional 'view for illustrating an action (operation) of the tissue
closing de\(icé shown 1n Fig. 1.
Fig. 12 i.s'.a sectioi}al view for illusirating an action (operation) of .the tissue
- closing de\:/i(;e shown in Fig..l.
Fig. 13 is a perspective view for illustrating an action (operation) of the tissue
closing device shown in Fig. 1.
' Fig. 14 1s a pefspective view for illustrating an action (opération) of the tissue
closing device shovs;n in Fig. 1.
Fi.g. 15(5) and 15(b) are sectional views for illustrating an action (operation)
of the tissue élosing.device shown in Fig. 1.
Fig. 16(a) and 16(5) are sectional VIEWS 'f_or illustratiné an action (Qperatibn)
of the tissue.closing device shown in Fig. 1. .
Fig. 17(a) and 17(b) are seciioﬁal. views for illustrating an action (operation)
of the tissue closing device sl;lown 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 1n Fig. 1.

Fig. 20 is a sectional view for illustrating an action (operation) of the tissue

closing device shown 1n Fig. 1.
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Fig. 21 is a perspective view for,ill;istratiﬁg an ﬁction (operation) of the tissue
ciosing device shown 1n Flg 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 pérspective view for illustrating an action (operation) of the tissue
closing device shown in Fig. 1.
Fig. 24 1s a perspecti\./e view for illustrating an action (operation) of the tissue
closing device'shown in Fig. 1.
' Fig. 25 1s 'a perspéctive view for illustrating an action (operation) bf -the't'iss.ue
closing de\'/ic‘e shown in Fig. 1.
Fig. 26 is a perspective view showing a second embodiment (locked
condition) of the tissue closing device‘as disclosed herein.
. Fig. 27 1s a seétional View'showing a part on the distal side of a handling
portion of the tissue.‘closing &eyice shown in Fig. 26.
Fig. 28 is a perspective view showing the second embodiment (unlocked
condition) of 'the tissue closing dév_ice.'
Fig. 29 1s a sectionél view show@ng a paft on the dista-i side of the héndlin-g
portion of th-e' tissue closihg device shown in Fig. 28.
Fig. 30 is a perspective vie\fv 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 1n 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 illustrating an action

(operation) of the tissue closing device shown in Fig. 30.
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Fig. 34(a) and 34(b) are perspective views for
(operation) of the tissue closing device shown in Fig. 30.
Fig. 35(a) and 35(b) are perspective views for
(operation) of the tissue closing device shown in Fig. 30.
Fig. 36(a) and 36(b) are perspective views for
(operation) of the tissue closing device shown in Fig. 30.
Fig. 37(a) and 37(b) are perspective views for
(operation) of the tissue closing device shown 1n Fig, 30.
Fig. 38(a) and 38(b) are perspective views for
‘(operation) of the tissue closing device shown in Fig. 30.
Fig. 39(a) and 39(b) are perspective views for

(operation) of the tissue closing device shown in Fig. 30.

illustrating an

illustrating an

illustrating an

illustrating an

1llustrating an

illustrating an

action

action

action

action

action

action

DETAILED DESCRIPTION OF THE ILLUSTRATIVE EMBODIMENTS

Now, the tissue closing device will be described in detail below, based on

illustrative embodiments thereof shown in the accompanying drawings.

<First Embodiment>

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. 3 1s
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

shows perspective views of a distal end portion of the tissue closing

6
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. device shown in Fig. 1, in which Fig. 6(a) is an outlook .view, and Fig. 6(b)is a
pérSpective drawing (showing the condition where a éovér tub§ 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 1llustrating
respective actions (operations) of the tissue closing deQice shown in Fig. 1. Figs. 11 .
and 12 are sectional views for illustrating respéctive actions (operétions) of the tissue

- closing device shown 1n 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
.t-o 17 are sectiOnzﬁ views for iliustrating resi)ective actions (operat-ions) of fhe tis's.ue.

- closing deVice shown in Fig. 1, in which Figs. 15(a), 16(a) and i7(a) are sectional
views on 5 lateral side, and Figs. 15(b), 16(b) and 17(b) are sectional views on the

upper side. Fig. 18 1s a persbective Qiew for illustrating an action (operatilonl) of the

- tissue closing device shown in Fig. 1. Figs. 19 and 20 are sectional views f-(_)r.

1llustrating respecti\}e action_; (Qp,erations) of the tisSue closing device shown in Fig. 1.
| Figé. 21 t0.25 are perspective views for 1llustrating reSpgctive actions (operations) of
the_tissue-cloéing device shown iﬁ Fig. 1.
Incidentally, in Figé. 1 and 5,a _qasing is.bisected in tHe vertical direction, and.

about one half on a lateral side of a fixed tube supbort member is omitted. In

addition, in Fig. 1, the inside of a cover tube and the inside of the fixed tube 1n 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 1s omitted,
and about one half on a lateral side of the fixed tube support member is omitted. In
addition, in Fig. 7, an overall view of a thread is schematically shown. Besides, in
Fig. 8, a fixed tube 7 1s schematically shown 1n broken lines.

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-

y
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operated side) as “proximal”, the direction of arrow C as “upper”, and the direction of

arrow D as “lower”, in the deséription. Also, in Figs. 2 to 4, and Fig. 8, the upper |

side will be reterred td as “proximal”, and the lower side as “distal”, in the description.

‘The tissue closing device 1 shown in the figures is a‘device for closing

(closing up).zll percufaneoqsly penetrating opeﬁing (i.e. wound hole which penetratés

a living tissue membrane) which is formed, fof example, in a living organism lumen |
~ such as a blood vessel, an i'nt‘e.rnal organ of a living organism or an in vivo tissue

membrane suéh as‘ an internal tissue of a living organism.

| As sh’ov&ﬁ in Figé. 1, 2 and 5, the tissue closing device 1 includes an clongate
| \_anangemeﬁt .'device (feeding.and deforming means) 3 which haé a distal end portion
cépable of penetrating a wound hOle.penetrating aﬁ In vivo tissue membrane and has a
handlihg ﬁortion 9 on the proximal sicie, and a clip 4 sefving as a closure (ti’ssye
closure).which. 1S detacihably retained at (connected to) a distal en'dn_portion of the .
arrangement device.3 and wﬁiéh closes the wound hole penetrating the in vivo tissue
meinbrane. . . '

- The 'clip 4 has a clip b(')d.y'(.clo'sure body)'40, and a thread (fi;st thread-like
member) 46 serving as a fasfener, and the clip bo-dy 40 1s combosed of a seal portion
41, a deformable deformation portion 42, and a cbnnecti'ng-portion 44 for conhécting
the seal portion 41 and the deformat'ion.portion 42 to each other. - In addition, the
thread 46 has a knot 461 and ‘a loop 462. Incidentally, the clip 4 will be described 1n
detail later.

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
8
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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 arrangemént device ‘3 and the clip 4

penetrate the wound hble. In other words, these are inserted into a lumen of a living
- organism (living organism lumen) such as a blodd vessel via the wound hole.

The 'sheath 5 has a roughly hollow cylindrical shape, and has a hub 52 at its
proximal end portion. In addition, a stanching valve (not shown) 1s disposed'on an

~ inner circumferential side ot 'tﬁe hub 52.

As ;th'e sheath 5, for example, a sheath (introducer sheath) left indwelling after

the procedure of iherapy (é. g. PCI; Percutaf;eous Coronary Intervention) o.r diag'n'os.is- |
- (e.g. CAG; Coronary AngioGraphy) using a catheter may be'uséd, Or may be a shéath.'
for exclusive use in the tissue closing device.

Incidentally, while the sheatht 5.1s included in the components of the body
portion 2 1n this emb(.)ciiment,'the sheath 5 may be out of the components of f_he bbd-y
portion 2. | |

As shown in Figs. 1, 2 and 5, the arrangement device 3 includes: a thread
(second threéd-like member) 8 whi(;h 1S a retainiﬂg member (retaining means)
connected to the'clip 4 (the fhread 46 of t;he clip 4) and retainiﬁg the clip 4 (the 'thfead
46 of the clfp’ 4); a cover tube (cover member) (cdve’r me’ans) 6 whicﬁ IS an el(')n'gate“ |
first tubular member (tubular membﬁér) having a distal end portion capable of
penetrating a wdund hole; a fixed tube (lock member) (lock means) 7 which 1s 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 ot
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
9
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deformation portion 42 which is on the seal'portic;r-l 41 éide (base pbrtion side)
(proximal side).
. In addition, thé fixed tube.-7 is disposed (in-s'er'ted) concentrically in (inside)
~ the lumen of the cover tube 6, and the cover tube; 6 can be moved (slided) relative to
the fixed tubé 7 1n the aXia’l direction of them. Besideé, 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 longitudinél direction of the fixéd tube 7. In ad'dition, the
handling pQrtibn, 9 is- provided on the proximal side of fhe fixed tube 7 and the covef |
tube 6. ‘ .

Here, a proximal end portion of the cover tube 6 is fixed to (Supported on) a' K

distal end bortion of a cover tube support portion (cover member support tube) 14 of

the handli_ng portion 9. * As éhown in‘ Fig. 6, the deformation portion 42 of the clip 4
is detachably mounted .(insertéd_) in a distal end portion of the cover tube 6. ., In this
case, the d.eformatio'n' por.tiol; 42 of the clip 4 1s inserted and retained in the lumen of
the distal énd portion of the.cover tube 6, whereby the qlip 418 mouﬁted while
maintaining fhe elongated form (.i.e.. folded form) of the deformation poftion 42 in the
longitudinal direction of the cover tube 6.

In addition, when the arrangement device 3 (.COVGI' tube 6) is inserted into tﬁe
through-lumen 51 of the sheath 5 frgm the proximal side of the sheath 5 and mounted
in the sheath 5, the distal end portion of the 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).

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.

The fixed tube 7 is formed of a comparatively hard constituent material, and

10
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- has a hub 72 at its pfoximal end portion. The hub 72 is located in the inside (in a

- frame) of a thread su'pport portibn 15 and a liftef 16;_Whi¢h will be described later, of '
the handling portion 9, 'and i1s fixed to (supp.orted_on) a fixed tube support portion
(block member support portion) 12 which will bé described later.

In addition, wﬁen the arrangement device 3 (-fixed tubé 7) 1s inserted into the
through-lumen 51 of the sheath 5 from thé prokimal side of the sheath 5 and mounted
in the sheath 5, the distal eﬁd'éf the sheath 5 is located on the prdximal side relative to
the distal end 6f the ﬁxed tubé 7, apd,'as ghown in Fig. 6, the distal end of the fixe;d
tube 7 is located on the prdx'imal side relati\%e to the distal end of t.he.cover- tube 6.

The fixed tube 7 has a function such that when the threéd 46 of the.clip 4 is
pulled in the proximal direction by the thread 8, a knot 461 of the thread 46 of thé clip

.' 71 1s lockéd to a distal end portion 71 ;of the fixed tube 7, further the def(;rmation
- - portion 1s locked (indiréctly ldcked) through the knot 461, wherc;by the knot 461 1s .
moved relatively to ‘th'e distai direction, to tighten the thread 46 and deform the
deformation portion 42.

- As s'hown in Figs. 1 and.S, 'the'handling pbrtion 9 includes: a casing (body) a
11; the fixed tube support pbrtio_n (lock member support portidn) 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) i4 for supporting the cover tube
6; the thread support portion -(retaining member support portioﬁ) 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 1s a first

elastic member (actuating member); a coil spring (spring) 23 which is a second elastic
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~ member; and a coil spring (spring) 24.

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

The caSing 11 has a tubular (polygonal tubular) shape which 1s roughly
rectangular parallelopiped in outlook 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 ihe vicinity of a central portion of the 'calsing 11. In
addition, each of the prqjected portions 111 is provided with a bottomed hole portioﬁ :
i12 communicated with the inside of the casing 11.
' B(-.:si‘des, an upper portion of the distal end-portion of thé. casing 11 1s
provided with a bottomed hole portion 113 into which the pin 19 is to be inserted.

Iﬁ addition, four préjections i14 are provided at a proximal end pdrtipn of the

- inside of the casing 11; and a pair of projections 119 are provided"d_n lateral sides of-
the dpper side, In Fig. 1(b), _éf a pair of the projections 114. Besides, a pair ot
stefaped portions (engaging portions) 116 are provided oﬁ the distal side of a pair. of
projections 111 in the 1nside of th.e-c'asing 1i.

In the inside of the éasing 11, the fixed tube support pbrtion 12 and the spring
holder 13 are disposed to be individually movable in the'longitudinal:directioh of the
arrangement device 3.

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 1s 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.

[n addition, the fixed tube support portion 12 is provided at its proximal end

portion with a pair of projected portions 122 projected in the proximal direction.
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- Projections 126 are provided reSpeétively at- u:pper i:)ortions of proximal end portions
of the projected portions 122.

- Besides, at side portions near a central po‘r't'ion of the fixed tube support
. portion 1-2, a pair of slots 123 is formed élo_ng the'lon‘gitudina'l direction of the

arrangement device'3.

In addition, a pair of holes portions 124 into which a pair of pins 18 are 10 be .
~ inserted are provided. at side portions of a proximal end portion, ._nal'nely, at side
portions on thé proximal side relative to the slots 123, of the fixed tube support
.portion 12.

The.projected porti'o.n 122, the slot 123 and the hole poftion 124 are arranged.
roughly oﬁ the éam_é straight line. .

Besides, a hole 'pdrtion 125 into which the pin 19 is to be inserted is provided |
at an upper portion of ﬁ distal end portion of the fixed tube,suppo’ff.portion 12.

In additioﬁ, the fixp;i tube 'support portion 12 is provided with a no-flush
chﬁmber 25 at.its distal end portion. The no-flush char_ﬁber 25 1S cbmposed of a
tubular blo_od inflow port 251, an'd'a. blood outﬂow port 252 having a lumen 254
communicated with a.lumeﬁ 253 of the blood inﬂow port 25 1.'\. The blood inflow port
251 1s projecth in the direction of the distal end of th; fixed tube support poriibn 12,
and 1s projected in the distal directiqh ffom a distal end portion of the casing 11.
Besides, the blood out-ﬂow port 252 is projected toward a lateral side of the fixed tube
support portion 12.

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 outtlow port 252.
Namely, an opening 255 communicated with the lumen 254 1s provided at the
proximal end of the end portion on the lateral side of the blood outtlow port 252.

The opening 255 is being closed by the abutment of an end face 115 of the distal end
13
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portion of the casing 11 on the proximal _end of the end i)ortion on tﬁe lateral side of-
the blood.outflow port 252, but, when the casiﬂg 11 is moved ip the proximal direction
relative to the fixed tube support portion 12, the end face 115 is spaced and the

-~ opening 255 18 -Opened.

The above-described cover tube 6 and fixed tul:;e 7 are passed through the
lumen 254 of the blood outflow port 252.

‘ The spring holder 13 .is located on the proximal side of -the‘fixed tube support
portion 12,”spéci_fically, at a proximal'end portion:in thé casing 11.
The spriﬁg holder 13 has four projécted portions 132 projected in.thoe di's'tall
~ direction fronfn four corners of a proximal end portion 131. Thé.projected portions
132 are reépectively 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 énd portion 131 is provided, at positions corresponding to the
projected portions 1'32, with 'projections 134 which can be engaged with the
projections 114 of the casing 11. -
~As s'hown in Figs. 1 and '1'3., the spring h-c')lder 13 is so di5posed that the
projected portions 122 of thé fixed tube s:upport p,ortion 12 are‘eéch CIamped'bétWeen
an 'upper-lo@'er pair of the projected portions 132; and‘ the projectjons 133 of the
projected portions 132 are engaged with the projecﬁo_ns 114 of the casing 11. This
inhibits the spring holder 13 from m(;ving in the distal direction relative to the casing
11.

In addition, as shown in Figs. 1 and 5, a proximal 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 ot being somewhat

elongated from the natural state.
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The cover tube support portion 14, fhé-thféa_d sﬁbpdrt portion 15, the lifter 16
and the charge member 21 are disposed in the inside of tﬁe fixed tube support portion
12 so that they are resﬁectively movable in the longitudinal direction of the

- arrangement device 3. .
As Shown in Fig. 7, the thread supppft portion'iS has a frame-like shape, and
1S providéd in its distal end portion with a holé portion 151 through which the fixed
~tube 7 1s to be passed. In addition, the thread support portion 15 is provided 1n its
proximal end portion- with a hole portion 152 into which the pin 17 is to be inseﬁed, ]
énd a hole portioﬁ 153 which is located at a‘_positio'n corresponding to the ﬁole pbftiOn
'152 and thi‘ough which the thread 8 can be threaded. Besides, curved convex
surfaces afe formed at both side portions of the proxiinal end poftion of the thread
| support portion 15. Incidentally, inciined surfaces, for example, may be pfoyided in
~ place of the curved C(.)n.vex surfaces. .

The thread .8'is corpbos_ed of a double thread (doﬁble thread-like member) In
which a single thread (thread-like member) is bent back and the benf—back portion 81
constitutes ohe end portion thereof. In addition, the thread 8 is attached to the thread
support pbrtion 15 by a method In whi'ch:the thre;ad 8 1n the stz;te of a'sjngle, thread is
passed throﬁgh a hole portion 154 formed in the p‘ro'ximal end portion of the thread
support portion 15, and then both eqd portion thereof are tied to each other.

Thg 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 1n the
condition where the thread 8 retains the clip 4, the pin 17 1s passed through the loop ot
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 portion on the opposite side of the bent-back portion 81) is attached to

the thread support portion 15.
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- Incidentally, at the time of passing fhé pin '1'7 through the loop of the bent- .
back portion 81 of the thread 8, the bent-back porti_oh 81 1s drawn out from the hole |
portion 153 to the exterior, and the pin 17 is inserted into the hole portion 152.

In addition, as shown. in Figs. 1 and 19,,a'pair of pins 18 are passed through a
pair of hole portions 1.24 in'the fixed tube supi)ort poftién 12, and the thread support
portioln 15 is locked by tip end portions of the .pins 18. Besides, a head portion of

| e:ach of the pins 18 abuts on tﬁe inside su.rface.of the casing 11 so that the pin 18
would not come off (hlove from) the hole' portion:124.  This inhibits the thread
éupport portion 15' from meing to the prox.imal direction relativ,e. to the fixed tube

” \suppo'rt portion 12.

As shown in Figs. 1 and 5, the cover tube support portion 14 is located on the

 distal side of the thread supbort portiozn 15 and on the proximal side of the 'nofﬂush
cha.mber 25. The liftgr 16 is'mouhted_ on the upper side of the cover tube support -
portion 14 and the ttlxread.support portion 15, and 1s disposed to be movable
(displaceable) upward. '

. The.lifter 16 has a frame-like 'shape, and is SO situated that th.e hole portion
152 in which to insert the pin 17 is located in the inside of the frame, in plan-view.
This ensureé that when the pin 17 is inserted in the hole.portion 1.52’ the pin 17 is
supported by the hifter 16.

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.

On the other hand, the cover tube support portion 14 1s provided with four
projections (second projections) 141 which are displacement portions for moving

(displacing) the lifter 16 upward by abutting on the corresponding projections 161.

Each of the projections 141 projects upward from an upper portion ot the cover tube
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. support portion 14.

Besides, a pair of projected portions (engaging portions) 142 projected

sideways are provided.at side portions of a proximal end portion of the cover tube
- support portion 14. Each of ihe project-ed.portions 142 1s able to pass through the

slot 123 in the fixed tube support portion 12, t‘o Iproject.t'o the outside of the fixed tube .

support portion 12, and to be engaged with thé steppéd portion 116 of the casihg 11.

- The charge membér‘ﬁl has a frame-like shape, and 1s di_spdsed at a distal end

portion ot t‘he fixed tube support pprtion 12 so that a di_é.tal end portion of the cover
| -fube support poﬁi?m 14 and tile no-flush chémber 25 are located 1n the inside of the
~ frame.
Tﬁe charge member 21 is provided at its distal end porfi'on_with a hole portion B
211 thrbugh which to pass thé COVer tﬁbe 6 and the fixed tube 7, and 18 proﬁidgd at 1ts
pro;(imal'- end portion with a hole pbrtion 212 through which to p_a's.s the fixed tube 7.
In addition, the char“ge meml:’)er'21 is provided at its upper portion with a recessed
poﬁion 213 in which to insert the pin 19.

. 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 6f the thread Support
portion 15, inside the fixed tube support portion 12,

In addition, as shown in Figs. 1 and 11, tﬁe pin 19 and the coil spring 24 are
inserted (disposed) in the holé 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 oft

the hole portion 113. This inhibits the fixed tube support portion 12 from moving

relative to the casing 11.
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Next, the clip 4 will be described.

As shown in Fig. 2, the clip (closure) 4 includes a clip body (closure body) 40 and
the thread (first thread-like member) 46 which 1s a fastener.

The clip body 40 is composed of the seal portion 41, the deformable
deformation portion 42, and the connecting portion 44 for connecting the seal portion
41 and the deformation portion 42 to each other. Illustratively, the seal portion 41, the
deformation portion 42 and the connecting portion 44, namely, the clip body 40, is
integrally formed of the same material.

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 1n vivo tissue membrane, and has a plate-like shape.

Of the seal portion 41, the surface (the surface on the upper side in Fig. 2) to
which the deformation portion 42 (described later) 1s connected is a substantially flat
surface.

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.

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
substantially 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
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arbitrary form between the first form and thé éecond fofm-, for example, a form
a.llowing passage through-a wound form, a form enabling closure of a wound hole.b)‘/
clamping an 1n vivo tiésue membrane between the'deformation portion 42 and the seal

- portion 41 from the other face (outer face) side. .

In the case where the in vivo tissue membrane is a blood vessel wall (living

organism lumen wall), the one face is a fa;:e distal from the body surface (skin), i.e.,

~ an inner surface of the blood'\}essel wall (living organism lumen wéll), and the other
face 1s a face perimal to the body surface (skin), 1.e., ah_ oﬁtef surface of the blood
.vessel wall (livin.g. organisfn lumen wall). '

' Here, in the first embodiment, the deformatjon portion 42 is a portion having'

a quadrangular annular shape formed by bending a belt-like member four times (a

| polygonal annular shape foﬁned by bénding a belt-like member a plurality of }imes).
Spécifically, the deformation portion 42 has a quadrangular shape'(quadrangular
frame-like.shape) having,fqpr links joined integrally to each other and having four

| cofner ponions_éapable of being bent in a hinge-like manner. Of tﬁe two corner
portions 421 .and 422 present at the diagonal posiﬁons in the vertical.(jirection in Fig.
2, the corner portion 422 on'the lower-si(;ie (seal portion 41 sidé) in Fig. 2 is corine'c'ted.
through the éonnecting portion 44 to a substantial'ly central area Qf the flat surface
portion 412 of the seal portion 41, apd Serves as an immovabl¢ portion which cannot
move relative to an end portién, on the upper side in Fig. 2, of the connecting portiqn
44,

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 deformed 1n two directions

orthogonal to each other, and can rock pivotally relative to the seal portion 41 1n

single plane.
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In addition, the corner'poftion 421 on the ﬁpper ‘side (the opposite side of the
seal portion 41) in F 1g. 2 has an upper surface (the surface on the opposite side of the
seal portion 41) 423 in the shape of a curved convex surface. The corner portion 421

- of the deformation portion 42 .is provided near its center with two holes (through-
holes) 425 aﬁd 428, and the corner portion 422 is provided near its center with two
holes (through-holes) 426 and 427. .

. Besidés, the.connéct'iﬁg pOrtion 44 has a plate-like shape, and is provided
with a hole (-tl_irough-ho_le) 441 near the center thereof. By the connecting portion 44,
the seal portion 41 and the c.orher portion 422 of the deformation portion 42 can be

~spaced from each dther by a predetermined distance. ' .

| Tﬁe thread 46 is hooked on an end portion side of the deformation portion 42 .

1 on t_hc opposite side ot the seal portioﬁ 41, and on an end portion side of the |
deformation 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
corher poﬁion 421 (the end portion on the opposite side. éf the seal portion 41)-0f the
dgformation portion 42 and the cénnec’:ting portioﬁ 44 in the state of penetrating the .
corner portion 421 of the de.formation'porrtion 42.and the connécting portion 44. '
Specifically; thcla thread 46 pasSes through (penetréte’s)? séqueritial}y ffom the upper
side in Fig..2, the hole 425 1n the co;mex; portion 421 of the deformation 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 4061.

The knot 461 is such a knot as to be movable to the distal direction, namely,
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. downward in Fig. 2. With the knot 461 mdve_d o.n the fhread 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 thé second form, and this condition can be maintairied.

~ While the thread 46 maintains the condition where the deformation portion 42 is in the
desired form,. the knot. 461'is located at an enci portion on the opposite side of the seal
portio.n 41 of the deformation portion 42, i.e., at the corner portion 421. Due to the =~

| sirong-tension -on,the thread 46, the knot 461 would not naturally move to the
proximal dir_eétion unless a_strong.for'ce is exerted.

. The knot ;161 is formed to be greatér than the iriside diameter of the fixed
“tube 7, and the lbop 462 1S fohned 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 an.d tighteniﬁg the thread 46 to deform the defomiation

. portion 42, the loop 462 can be led into the lumen of the fixed tube 7, whereés the -

knot. 461 can be pre;rented fr;)m entering into the lumen of the fixed tube 7, and,
thefefore, the kﬁot 461 can be moved a‘ssuredly. In this manner, thé thread 46
functions as :;1 fastener for the deformation bortioﬁ 42.

As has been déscribed above, th:e thrcad' 8 is passed tﬁrough the lumen of the
fixed tube 7.i1;1 the state of being passed through the'loop 462 of the tﬁread 46.

Incidentally, the thread 46 ;ind.the thread 8 may be the same thread (1.e.
single thread). In this case, .it suffices that the deformation por}ion 42 1s fixed by the
thread 46, and thereafter the thread 46 is cut on the proximal side relative to the knot
461 by scissors or the like.

In addition, the thread 46 may be composed of a double thread (double
thread-like member) in which a single thread (thread-like member) 1s bent back and
the bent-back portion constitutes one end portion, and the loop 462 may be formed of

the bent-back portion.
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[Hlustratively, at least a part of the clip body 40 of the clip 4 is formed of a
bioabsorbable material. Particularly, a main part (most part) of the clip body 40 is
tlustratively formed wholly integrally of a bioabsorbable material. This is intended to
ensure 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 organism, whereby
influences of the clip body 40 on the human body can be expected to be precluded. In
addition, the thread 46 also 1s illustratively formed of a bioabsorbable material.
Specifically, the entire clip (closure) 4 is illustratively formed of the bioabsorbable
material(s).

Examples of the bioabsorbable material which can be used include polylactic acid,
polyglycolic acid, polydioxanone, etc., used singly, and complexes thereof.

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 a resin, a metal,
etc. In addition, the material constituting the thread 46 is also not limited to the
bioabsorbable material.

Besides, as for the physical properties required of the clip body 40 of the clip 4,
particularly required for the detormation function of the deformation portion 42, a material
with excellent hinge characteristic is destrable. 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

(x10° Kg/cm®), and a bending strength of 300 to 700 (Kg/cm?) is illustrative. By fulfilling
these physical property values, the clip body 40 can be expected to be excellent in hinge
characteristic and can have a desired deformability of the deformation portion 42.

As shown 1n 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
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42 can be deformed., the knot 461 of the thréad 46 bf thé Qlip 4 1s ldcked on the distal
end portion 71 of the fixed tube 7, the deformation pbftiOn 42 15 locked (indirectly |
locked) through the knot 461, whefeby the knot 461 is moved in the distal direction,
the thread 46 is tightened, and the deformation p.orti.on 42 1s deformed.
In this case, Qhere the clip 4 1s moun'ted to the .cover tube 0, the deformation
portion 42 of the clip 4 is in the tform of b.eing. elongated in a direction substantially
~ perpendicular to the seal p(')rti-on 41 and contracted 1n a direction-su'bstantially parallel
to the seal porﬁo_n 41', as sh‘own in‘ Fig. 8(a). As.the knot 461 1S moved in the distal -
| direction and the.'t‘hread- 46 ié tightened, the: corner portion 421 of.the defofmatibn |
| 'portio.n 42.is. gradually movéd downward in Fig. 8, and the defofmatibn portion 42 1s '
continuously deformed from the form shown in Fig. 8(a) to the form shown in F1g
) 8(b), and then to the form of being cai)able of closing a wound hole by clarhpjng an in
V1vO tissue membrane between the seal portion 41 and the defomizﬁion portion 42 as
shown in Fig. 8(¢). Name_!y, the deformation portion 42 is gradually contracted in
 the direction substantially perpendicular to the seal portfon 41 and gradually expanded
in the directibn substantially parallel to the seal pértion 41.
In addition, as has been describc?d abové, the knot 46i is such a knot that it
can be moved- to'the distal direction only when a Stréng force 1s gxerfed thereon, the

condition where the deformation portion 42 is in a predetermined form is maintained
by the thread 46.

Thus, by the clip 4, the degree of deformation of the deformation portion 42
can be continuously regulated (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 various cases such as a person

whose in vivo tissue membrane (e.g. blood vessel wall) 1s thick, a person whose in
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VIVO tissue membraﬁe is thin, a person whos’e In vivq tissue membrane is hard, a
person whose in vivo tissue membrane is soft, etc. (io cope wiFh various conditions
(st'atusés) of 1n vivo tissue membra'ne).

Incidehfally, in the present invehtion, the configuration of the clip (closure) 1s
not limited td the abox.re-mentioned, inasmuch as it has.a seal portion and a
deforrﬁation portion.

- For example, in the present invention, the shape of the deformation portion of
the clip is not iimited to a q_uadrang]e,' but may be other polygdn Or a corner-less
frame-like shape such as a circular annular Shape, and an elliptic annular shape. B

In addition, the deformation portion of: the clip may be composed, for
example, 5 spongy porous body (porous material), an aggregafe of fibers, or the like

. including mainly of a biodegradable material (biodegradable synthetic resin material)
such as collagen.

Besides, the fastener of the clip is not limited to the thread.

Now, a procedure of a stanching work conductga_ by use of ihe tissue closing
device-1 and .the actions of the tiésue closing device 1 will be described below. .

As shown 1n Fig. 9; after a procedure fof_ therapeutic t‘re'atme'nt (PCI) or
d1agnosis (CAG) using catheters, the sheath 5 is left iquellihg, and fhe sheath 5 is .
used for the stanching work. A distal end portioﬁ of the sheath 5 is penetrating a
wound hole and inserted in a blood vessel.

First, the operator gradually insert the arrangement device 3 1nto the through-
lumen 51 of the sheath 5 from the proximal side of the sheath 5, and fit the connector
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 1intlow port 251 of the no-
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flush chaniber 25 is inserted into the inside of thelsheath 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 comnﬁuhicated with each other.

In addition, at the time of fitting the connector 121 of the arrangement device
3 and the hub 52 of tﬁe sh‘eath 5 to each other; the hub 15.2 of the sheath 5 1s pressed
'againét a _distal end portion of the ¢harge ﬁenﬁber 21 of the arrangerhent device 3, and

| the charge member 21 i1s pusﬁed in the proximal direction. By'this, as shown in Fig.
11, the cha_rgé member 21 js I_noqu in th¢.pr0xi1.nal direction,. and the coil Spriﬁg 22 18
gradually contraéied (defdrmed, activated, éharged) while being clamped between the

a c_hargé member 21 and the thread support portion 15. - .

Then, as shown Fig. 12, when the charge member 21 is moved until the

| recéssed portion 213 of the charge me;mber 21 1s located on the lower side of .the pin
19,. the pin 19 1s moved downward by the restoring force (elastic force) of the coil

. spring 24. In othe.r wofds_, the pin 19 comes off the hole portion 113 of the casing 11,
and is inserted into the recessed portion 213 of the charge member 21.

As 5 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 suppoﬁ portion'12.  Specifically, the pOsitibnal relationship be;cween the charge
member 21 and the fixed tube support bortion 12 lis fixed. On the other hand, the
thread support portion 15 is iocked 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 1s
maintained in the contracted state (deformed state, active 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.c. 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
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addition, the thread support portion 15 is biésed (pusheci) in the proximal direction by
the restoring force of the coil spring 24, so that ihe pdsitional (élatiOnship between the
thread support portion 15 and the fixed tube support portion 12 1s fixed. This
condition is the to be a condition where the fixed t'ubg support portion 12 ?:md the
thread support portion 15, which are internal s'tructures,‘are‘ disposed 1n the first
positions inside the casing 11. -
- Next, the casing 11 (')f the handling portion 9 is gripped by ‘fingers of a hand,

and the han_dliﬁg, portion 9, 1.e., the body portion 2 (arrﬁngement device 3) is slowly |

| ;noved in One diréction,-i.e., in a direction fbr drawing out of the. wound hole

(proximal di;ection), whereby the body portion 2 is-drawn out of the Wound hole.
By this, all operations (motions) are carried out sequentially a_nd"continuqusly,

| whereby the wound hole is closed witﬁ the élip 4, and the clip 4 1s disposed (to
indwéll) in the living .o.fganism. Now, the procedure and actions in this casé will be
described in detail Beiow.. | |

First, as shown in Figs. 13 and 14, the casing 11 of the handling portion 9 1s
gripped by fiﬁgers of a-hand, and.thé h‘zindli’ng por‘tion 9 (casing 11) 1s moved 1n the
proximal direction, when thé wound hole and a péripheral port‘ion of the wound hole
are covered with'the seal portion 41 of the clip 4 f'rom.th'e inside of tﬁ'g-blood vessel
wall (the seal portion 41 1s positionqd), and the deformation portion 42 of the clip 4 1s
moved to the outside of the blood vessel.

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 surtace

distal from the body skin surface), the casing 11 is moved to the proximal direction
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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 direction (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 expected to be assuredly brought into
contact with the wound hole and the surrounding tissues.

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 surrounding
tissues, it can be expected that the clip 4 comes off before the restoring force of the
cotl 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.

Here, when the casing 11 1s moved to the proximal 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 between the projections 133 of the
upper-lower pair of projected 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 the projections 133 of the pair of projected porﬁons 132 (in this instance,
the projections 126 of the projected portion 122 ride over the projections 119), as
shown 1n Figs. 13 and 17. Immediately before the projected portion 122 is released
from the projections 133 of the pair of projected 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
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of projected portions 132, the pair of projecfed po.rt-ions 132 are capable of being
deformed (deflexed) toward each other, the biasing force of thf: coil spring 23 causes
the projections 133 of the projected portions 132 to fide 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 projeétions 134 of the spriﬁg holder 13 are
_ e;lgaged with the projectiohs'il4-0f the casing 11, whereby the Sprihg holder 13 1s
- Inhibited fro_mj moving in the distal direction relative to the casing 11.
- By this, a tension exerted on the blbod vessel wall having been pulled to the
~proximal sidgé by the biasing force of the coil spring 23 through t‘he clip 4 1s lowered, N
resulting in a condition suitable for closing the wound hole with the clip ‘4. This
“condition is the to be a condition Whefe the fixed tube support portion 12 and the
thread support portion 15, which are internal structures, are disposed in the second -
positions inside the casing 11 |
After the spring holder 13 is moved to the dista} direction relative to the
~casing 11; it is possible to cancel fhé réstriction fof maintaining the coil spring 22 in
the contracted state (deforméd state, active state); In other W(\)I'dS, the canéeling df
the restriction for maintai'ning the coil spring 22 in the‘ contracted stafe-becomés
possible on the condition that the mgviﬁg amount of the casing 11 relative to the tixed
tube support porfion 12 (the extending amount of the coil spring 23), i.e., the biasing
force of the coil spring 23 héve exceeded a predetermined 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 1n the distal direction as
above-mentioned, whereby the biasing force is reduced or lost.
Besides, when the projection 126 of the projected portion 122 of the fixed

tube support portion 12 is located at the position for contact with the projection 119
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(see Fig. 1(b)) formed on the inside surface.‘of. an ﬁpper .portion of the casing 11, as .
shown in Fig. 16, due to the friction (ﬁi_ct,iOnal resis'tanCe.) between the portions in
contact the force required for movi'ﬁg the handling -p'ortion 9 (casing 11) to the

- proximal direction (pulling resistance) 1s abruptfy increased to the maximum. This
permits the operator té reclognize that the projected portion 122 is just going to be
released from the projections 133 of the péir o.f projected portions 132.

- In addition, the operzitor confirms in this instance that blood is not flowing
out fro.m. thg.blood oﬁtﬂow.port 252 ot the no-flush ch;ﬁﬁber 25, Whereby he/she can -
];udge that the ‘seal'.portion 41 is in abutmeni on (in surface contaci with) thé wound
‘hole aﬁd the surrounding tissues and that the positioning of the seal p;)rti'on 41 has
been completed. .

The reason 1s as follows. Si'nce the casing 11 has been moved tolth'f.:

- proximal direction re'la'tive to the fixed tube support portion 12, the opening 255 of the
blood outflow port 252 IS spaccd from the end face 115 of the casing 11 and is opened.
For example, when the clip 4 1s caught (stuck) inside the.blood vessel, the distal end
of the sheath 5 is located inside the blood vessel, so that the blood ﬂlows in via the
distal end of the sheath 5, flows through é conduit defined (fofméd) by the inner
circumferentiél surface of the sheath 5 and the outer cichmfe'rent.ial 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 lﬁmen 254 of the blood outflow port 252, and flows out via thé
opening 255. When the seal portion 41 is in contact with the wound hole and the
surrounding 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 outtlow port 252.

Then, when the handling portion 9 (casing 11) 1s moved further to the

proximal direction under 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 1s moved to the
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Pfox_imél direction relative to the fixed tube'support portion 12, the coil spring 23 is.
again extended, so that the clip 4 is biased in the prinmal- diréction by tﬁe 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.

In addition, the casing 11 is moved to the proximal direction relative to the
fixed-tube support portion 12, the pair of stepbed portions 116 of the casing 11 and the

| [;air of projected portions 142 of the cover tube support portion 14 are engagéd with

- each other, _an:d the cover tube support portion 14 is moved to the proximal directioﬁ f

.relative to the fixéd tube sﬁpport portion 12 together with the casing 11. 'By thié, the

~ cover tube 6 1s moved to thé.proximal.direction relative to the defonﬁation portion-42- |
of the clip 4 together with the cover tube support portion 14, and the deformation
portion 42 is released from a distal en‘d portion of the cover tube 0, resultin'g.i'n that the
deformation portion 42 can be defdrmc_:d.

Incidentally, thef0p;3rati0n of releasing of the deformation portion 42 from the
dis.tal end portion of the cover tube 6 and the operation .0f moving of the spring Bo]der
13 to the dist‘al airection relative .to, .the.caéing 11 inay be _performed in a reverse order
on a time baéis, or may be pérformed simultanedusly.

When the handling portion 9 (casing 11)' 1S mpVed fﬁrther to the proximal . |
direction in the condition where the seél portion 4.1 of the clip 4 is in contact with the

- 1nside surface of the Blood vessel wall, the casing 11 is moved further to the proximal
direction relative to the fixed tube support portion 12.

Then, when the casing 11 is moved to the proximal direction relative to the
fixed tube support portion 12 to a predetermined position, i.e., until the pair of pins 13
are located at the pair of hole portions 112 of the casing 11, the pins 18 can come oft
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
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- proximal direction by the restoring force of the coil spriﬁg.22, s 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 condifion where the fixed tube su‘ppor't portion 12, which
~ 1S an internal structure, 1S dispbsed in the third positipn in the casing 11.
As a result, tﬁe 1oéking of the thread s.iupport. pGrtion 15 by the palir of pins 18
is canceled, resulting 1n that the thread subporf portion 15 can be moved to the
- proximal direction relative to the fixed tube support portion 12. Narriely, by
canceling the l'ocking. of th¢ thread support portion 15 by the pair of pins 18, relative .
fnovements of- the 'thread support portion 15 and the fixéd tube subport portion 12 are
““enabled (relative movementé of the clip 4 and the fixed tube 7 are enabled), wheréby |
the rcstrict'ion for maintaining the coil spring 22 in the 'deformcd-state.(active stafe) 1S
" canceled.

. By this, as shown in Fig. 21, the thread support portion 15 is moved.'to the
proximal direction r.élativ,e to the fixed tube support portion 12 by the-restoring force
of the coil sprihg 22. Thus, the pair of pins 18 and the pair of hole portions 112 of
the casing 11 function as trigger meéns'for z.lctu.ati'ng ,thé coil spring 2_2 by canceling
tﬁe restriction for maintaining the coil spring 22 in the active state. 1In addition, an
operation (trigger operation) for moving the pair of pins 18, locking fhe thread support
portion 15, sid(;ways.(to the positions for canceling thé locking) fs aufomatically
performed by the operator’s 6perati0n of pulling off (moving) the handling portion 9
to the proximal side and by the biasing force of the coil spring 22.

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 38
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 deformation portion 42 1s
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locked (indirectly locked) .through the knot 461, v'u'rhereb:y the knot 461 1s moved to the
distal direction, the thread 46 is tightened, and the déformatio_n portion 42 is deform’ed.,
In this manner, with the fixed tube support portion 12 (which is an internal structure)
moved from the first position to the seCo'nd, ppsitibn inside the casing 11, the clip 4-1s
securely fitted to the iﬁ vivo tissue to such an extent as'not "to.come off even if a
predetermined tension is reached or exceeded,. so that the coil spring 22 which is an

- actuating member (first elaStié member) can be triggered. In addition, with the fixed
tube support plortion 12 (which is an internal structure) 'moved from the s_econd

| ij)osition to the thifd positidn inside the casiﬁg 11, triggering of thé trigger ineans '
\(canceling of the restrictor) is carried out, whereby-the fixed tubé support portion 1.2 ‘
and the thfead 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 6peration of pulling off the casing 11 in the condition._wher'e the
clip 4 is anchored té the 1n .vivdl tissue.

AS a result, the deformation portion 42 covers the wound hole and a
peripheral pdrt_ion of the wound Hdle from the outside of the blood vessel wall, the
seal portion 41 covers the wbund hole'an:d a peripheral portion‘ of the wound hole .
from the inside of the blood vessel wall, and the blo'od vessel wal} is clamped between
the seal portion 41 and the deformat’ion portion 42, whereby the wound hole 1s closed.
Then, the condition where the deformation portion 42 is in the above-mentioned torm
is maintained (fixed) by the thread 46.

Besides, 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 1s 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), 1.¢., after the
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deformation of the deformatioﬁ portion 42 of fhe clip 4 is completed, the casing 11 is
rhoved further in the proximal direction relative to the fi);ied tube support portion 12,
and the cover tube support portion 14 1s mbved further in the proximal direction

~ relative to the fixed tube suppbrt portion: 12 and,the thread support portion 15 together
with the casihg 11. -

Then, when the projections 141 of the cover tube support portion 14 are

- moved to the positions of the brojections 161 of the lifter 16 as shown in Fig. 24, the
projections 161 are pushed upward by the projections 141, and the lifter 16 1s moved :

| “upward, whereby £he pin 17 1s moved upwérd (in the direction of 'coming 6ff- the

"thread support portion 15). .As a result, the connectidn‘betweeﬁ. the thread 8 and the
thread support ﬁortion 15 by the pin 17 is canceled, whereby the connection between

' the thread 8 and the thread 46 of the ciip 4 is canceled (the retained state of the clip 4
by the thread 8 is canceled). 'Spec':ifically, the bent-back portion 81 of the tﬁ_rgad 8-
comes off the pin 17., resultjl;g in that the thread 8 can be pulled off from the loop 462
of fhe thread 46 of the clip 4 -

| Thefefore, connection Canéeliﬁg means and a retained state cgnceling means

are constituted of the lifter 16, the projections'16.1 and the proj‘ections'- 141. .

Subsequently, when the handling portion. O (casing 11) 1s mdved further to the
proximal direction and the body ppr{tioﬁ 218 pul]ed off, the clip 4 is disposed (put to
indwell) in the li'ving organism, as shown in Fig. 25.

As has been described above, according to the tissue closing device 1, by the
operation of simply moving the handling portion 9 (casing 11) to the proximal
direction (one direction), all the operations (motions) are performed without need for
the user’s operations, a wound hole is closed by the clip 4, and the clip 4 can be
disposed (put to indwell) in a living organism. Theretore, the tissue closing device 1

can be easily operated even by one hand, and a stanching work for a wound hole
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formed in an in vivo tissue membrane such as a blood vessel wall is intended to be

pertormed easily, speedily and assuredly. Namely, the wound hole is expected to be closed
(closed up) easily, speedily and assuredly, and perfect stanching can intended to be
achieved.

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 deformation
portion 42 of the clip 4 by the operator can be expected to be eliminated, thereby with the
intention of closing the wound hole extremely easily, speedily and assuredly.

[n addition, in the condition where the deformation 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>

Now, a second embodiment of the tissue closing device according to the
present invention will be described below.

Fig. 26 1s a perspective view of the second embodiment (locked condition) of the
tissue closing device according to the present invention, 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
1s a perspective view of the second embodiment (unlocked condition) of the tissue closing
device according to the present invention, 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.

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 "proximal”, the

direction of arrow C as "upper", and the direction of arrow D as "lower”, in the following

description.

Now, the tissue closing device 1 according to the second embodiment will be
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. described below, thé description being centered on the differences of the second
| eﬁlbodiment froﬁ‘l the above-described first embodiment, and description of the same
items as above being omitted.

As shown in thes¢ figures, in the tissue closing device 1 according to the
second embodiment, a lever (knob) 26 1s provided at a aistal end portion of a handling
portion 9, as an operating portion (operating mémber) for changeover between a

- condition (locked_conditioh) where relative movements of a fixed tube support portion
12 and a casing 11 are inhibited and a'condition (unlocked éondition) whgre'relative' 3
movements of the fixed -tubé support portioﬁ 12 and the casing 11 .are enab'led.

As shown in Fig. 27, a lock pin 27 provided with screw.threa:ds 271 at its' .
outer circumferential portion is provided at a lower portion of the lever 26. '

Ih addition, a hole pértion‘ 11t7 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 bbrtion 1i7 is provided with screw threads 118 for screw
engagement with the screw threads 271 of the lock pin 27

. Bes.i'des., a bottomed ho’lé p_(')l"[i‘OI‘l 127 in which to insert the 1qck pin 27 1S
formed in an upper portion of a distal end portioﬂ of the fixed iube support portion 12,
at a position corr'eSpo'ndirig to the hole portion 117. .

In the locked condition as s;hov.vn-in Figs. 1_26- and 27, the lock pin 27 1s
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.

Next, when an arrangement device 3 is gradually 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
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- connector 121 and the hub 52, the charge mémber 2118 lbck’ed relative to the fixed .
tﬁbe support portion 12 and is immovable., (the [.)oslit.i(jnal relati'onship 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 (defdrmg:d state, active state).'

Nexf, when the lever 26 is rotated (rotationally-Opérated) by a predetermined -
angle (about 90°, in the example shown) 1n a predetermihed directioﬁ
(éounterclockwisc, in the ekample shown) starting frqm the'above-ﬁlentioned.locked'
condition, as s.ho_wn in Fig. 28, the lock pin 27 is moved upward to come off the hole
ijortion 127 ot thé fixed tube support portion 12, as shown in Fig. 29. As. a resﬁit, the

casing 11 is movable relative to the fixed tube support'portion 12. Namely, the '
unlocked éondition is obtained. This ensures that, as mentioned above jn the first

| emb-odimcnt, when the Casing 11 of thee handling portion 9 is gripped by fin"gc;rs of a
hand and the hzlndlin,c;r portion 9, 1.e., a body portion 2 (arrangement device 3) is |
slowly moved to oné directi(.)n,'.i.e.,' to a direction for pulling out of a wound hole
(préximal direction) to theréby pull off the body portioq 2 from the wound hole, -all
the operations (motions) are pefférrﬁed sequentialiy and continuou.sly,_ resulting in that
the wound hole i'_s closed wifh a clip 4 'and the clip 4 18 disposea (put to indwell) in the |
living organismz. |

Incidentally, when the lever5.26 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 unlocked 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 1s again obtained.

According to the present tissue closing device 1, the same etfects as those ot

36



CA 02624264 2014-08-11

the tissue closing device 1 in the first embodiment described above can be obtained.

In the present tissue closing device 1, the changeover between the locked
condition and the unlocked condition can be made' based on the user's decision, so
that the device can be expected to be prevented from operating erroneously.
<Third Embodiment>

Now, a third embodiment of the tissue closing device according to the present
invention will be described below.

Fig. 30 1s 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) 1s 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.

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.

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.

Besides, in Figs. 33(a) to 39(a), for obviating complexity of drawings, the thread
1s omitted, exclusive of a part thereof.

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-
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| Operated" side) indicates the “proximal (_sidé)”, thé direétion of arrow C indicates the
~ “upper (side)”, and the direction of arrow D indicates the “lowgr (side)”. .
Now, the tissﬁe ¢losing device 1 according to the third embodiment will be
- described, centered on the differences thereof from the above-described first
embodiment',‘and desériptions of the items equivalent t;)' the above will be omitted.
As shown in Figs. 30 and 31, in tﬁe tissue closing device 1 in fhe third
- embodiment, a handling portion 9 of an arrangement device 3 has a casing (main
body) 11, a éover tube support portion 14 (cover member support portion) for
' supporting a coQér tube 6, a thread suppbrt portion (maintaining melﬁber s'u-pport.
‘portion) 15 for supporting a thread 8, a pin (connecting mcans)'17O turnably disposéd '
at the thread support portion 15 and detachably connecting the thread 8 to the thread B
| support pdrtion 15, a first cﬁérging member 32, a second charging member 33, a slide
connécting member .('conne(':ﬁng | means) 34 for detachably connecting the thread
support portion 15 and the sf;cond charging member 33, a pair of coil springs (springs)
22 ‘which ére elastic membérs (actuating members), a bair of guide bars 37, _ﬁ lever
(knob).283, a iock portion 29 joinéd to the lower side of the lever 28, and a stopper 35. ‘.
Here, the tissﬁe clbsing device 1 of thé third embodiment-does not havé a.
fixed tube support pOrtidn (lock member suppori p‘or_tiOn) 12. .As will be described
later, the second charging member 33 and the slide connecting member 34 function as
the fixed tube support portion (lock means support portion). This simplifies the.
structure.
In addition, a coil spring (second elastic member) 33 is not provided.
Instead, the stopper 35 is provided.
Besides, the first charging member 32 and the second charging member 33
constitute charging means.

Further, the pair of coil springs 22 correspond to the first elastic member
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- (actuating member) in the claims.
Now, the components will be described seqhentiall y-
- The casing 11 has an upper cover 11a located on the upper side, and a lower
-~ cover 11b located on the lqwer side and joined to the'upper cover 1]a. The casing 11
has a t-ubuiar (angular 'tube-like) outside look with a roughly rectangular
parallelopiped shape, and it 1S rounded on the f)roximal side.
~ At a distal end porti'(')ﬁ of the casing 11? a connector 31 to which a hub 52 of a
sheath 5 1s nﬁqﬁnted (fitted) is provided as a sheath mounting mechanism for mounting_
| ;he sheath 5 to the arrarigement device 3 (the casing 11). The conﬁector' 31_ is
- composed of an inner tube portion 311 into which the hub 52 is insefted, and.an outer
tube portidn 312 disposed on the outer periphery of the inner tube portion 311 so as to
be turﬁablé (rbtata’ble) in the circumfefential direction.

The peripherél wall of * the inner tube portion 311 is provide_d_ with a
rectiiinear slot 313 (d)pening. tJo the distal end, and the peripheral wall of the outer tube
poft_ion 312 is provided wi_fh a spiral slot 314 opening -to the distaj end. The. outer
tube portion .312 can be rotate’d-in.a'predetennihed SENnse relative.t.o the inner tube
portion 311 until a distal eﬁd portion of the slb_t 314 in the'\ outer tube porti'on' 312
coincides with a distal end portion of the slot 313 in. the inner t_ube.'.portion 311, and
the outer tube portion 312 can be rotated in the reverse sense unti.l a proximal end
portion of the slot 314 coincides with a proximal end portion of the slot 313.

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).

On the other hand, at a side portion of the hub 52 of the sheath 5, a port

portion (projection) 53 having a lumen (passage) communicating with a through-
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lumen 51 1s -f(')r.med.
At the time of mounfing the sheath 5 to the arrangement 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 thé position of the distal end portion of the slot 314 in the
outer tube po-rtion 312, a proximal end portjoh of the ﬁub 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 'siot-313 in the inner tube portion .311' and the distal end
portion of t.he .lslot 31'4 in the outer tubé portion 312, aﬁd the outer tube portion 312 is
: ;otated In a predétermined sense (in the exémple shown,. counterclockwise as \}ieWed
from the distal side). By this operation, the port pbrtion 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 1n the inner tube
portion 311. In sh01.'t,: the hub 52 of the sheath 5 is moved to the proximal direction,
to be inserted and fioxed in yhé inner tube portion 311. In this manrier, the sheafh 518
| moﬁnted ohto the arrangement device 3. .
- In acidition, at a central ﬁorfioh of the cas'ing 11 and on the inside-ot the upper
cover 11a aﬁd on the inside'of the lower: cover ilb, grooves 9‘1'int0'which to Insert a
proximal end p?rtion' 325 of a rod-like element 322 'cqrréspon'din.g to the first 'chargi.l.l_g'
member 32 which will be describc?d later are férmed oppositely to each other and
along the lqngitudinal direction of the arrangement device 3 (the casing 11).

Besides, at a proximal end portion of the casing 11 and on the inside of the
lower cover 11b, a rib 92 is formed along the longitudinal direction of the arrangement
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.

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
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base portion 321 of the first charging member 32 wlﬁch'will be described later. 1S
made to abut on the pair of projections 93, whereby thc;, first charging member 32‘is |
inhibited from moving in the proxiﬁlal direction beyond the projections 93.

'Besides; at a central portion ins'idc the éasing 11, a guide bar support portion
38 is provided (fixed), and at a proximal end portion iﬂsid"e the casing 11, a guide bar.
support portion 39 is provided (fixed).

The pair of guide bafs 37 are disposed between the guide bar support portion
38 and the guide bar support portion 39. . Of the guide:- bars 37, distal end portions are

B ileld (supported) 'b‘y the guide bar support -portion' 38, and proxiﬁlal end'portidris are

“held (supported) by the guide bar support portion 39. 'Besides',. the guide .bars 37 are

disposed along the longitudinal direption of the a.rrangement device 3 (the casiﬁg 11) '
50 that they are parallel to eﬁch other. :

Incidentally,' while the guide bars 37 are each composed of a pipe (pipe
member) in the exa;liple .shc;wh, they are not limited to this confi gufation and rﬁay be
solid.

In additiOn, at side portions in the casing 11, a pair of raills. 36 are provided.
(fixed) over the range from' the guide bér suppoft portion 38 ‘tol the guide bar support
portion 39. The rails 36 are disposed along the longitudinal -' direction of the
arrangement device 3 (the casing 11.) sd that they are-parallel to each other.

Each of the.rails 36 is provided with a groove 361 extending along the
longitudinal direction (axial direction) thereof. The grooves 361 are formed on the
inner sides of the rails 36 so that they face each other.

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).
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Each of the hole portions 362 is located neaf 2.1 cenfral pdrtidn of the rail 36.
Besides, the first chafging member 32, the second c‘harging member 33, the
guide bar support portion 38, the 'élide connecting member 34, and the thread suppbrt
- j)ortion 15 are disposed ixjside the casing 11 so that t_hey can be moved, rfalative to the
casing 11, in the longitudinal direction of the arrangement device 3 (the casing 11).
In this case, the first charging memBer 32,. the second charging member 33, -
' the slide connecting member 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
éecond charging'member 33 is so disposec_d that the guide bar.support portioﬁ 38 1s
~located between its distal end portion and its 'proximal'end portion.

In addition, the cover tube support portion.14 is so dié’posed as to be located
betwcén tﬁe éuide bar support portidn 38 and a proximal end portion of the second
charging member 33.

Besides, thé base portion 321 of the first 'charge-portion 32 is located on the
disfal side relative to the coﬁnector 31,

. The slide connecting mém‘be'r 34 1s corﬁposed of a base‘ portion 341, and a
pair of rod-like elements 342 projecting 1n thé proximal direction from "bo'th-side
portions of the Pase portibn 341.

On proximal end portions 1'547.0f- the rod-like elements 342, pawls 343 facing
each other and pfojecting toward the inside are erectingly provided.

In addition, the base portion 341 is provided with a pair of hole portions 344
through which to pass the pair of guide bars 37.

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

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.
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As shown 1n Figs. 30 to 32B, at both side pqrfions of a distal end portion.of
the thread support portion 15, projections 155 for ehgagément with the correspondipg |
pawls 343 of the slide connecting member 34 are formed.

In addition, the thread support portion 15 is provided, on the proximal side
relative to a distal end portion thereof, with a recessed portion 150 opened to the upper.
side aﬁd to the proximal end thereof.

Besidés,,the thread 'éupport portion 15 1s provided In its distal end portion
- with a pair of hole portions 156.thr'0.ugh which to pass the- thread 8.. Further, the

“distal end portioﬁ of the fhread support portion. 15 is 'provided,. betweeﬁ the pait of
" hole portions 156, with a hole portion 157 through which to pas.é.the thread 8.
In addifion, the distal end portion of the tﬁr,ead sﬁpport portion 15 1s provided'
with a'pai_r of hole portions 158 throuéh which to pass the pair of guide bars 37.
' The pin 170 is coniposéd of a base poftibn 171,. and- a projection 172
erectingly ‘provided .a't a cen_t-ral_porti'on of the base portion 171.
The pin 170 1s diéposed to be turnable, at 1ts base portion 171, relative.to the
thread .suppoft portion 15, and 1t .car.l assume an erected state where the projection 172
(the pin 170) 1S 'erecting an.d a fallen stéte where the projection 172 (the ,pin'l?O) 1S
fallen. Thé bin‘ 170 is maintained in the erecting state by the abutrﬁent of the bottom
surface (back surface) of the base porfion 171 'théfeof on the upper surface of the rb
92 of th¢ casing- 11. .Incidentally, the pin 170 1s disposed in th¢ recessed portion 150
of the thread support portion 15.
The stopper 35 is composed of a C-shaped stopper body 351 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 1nto

the stopper body 351 of the stopper 35. This configuration ensures that the thread
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support portion 15 is retained (locked) by the stopper 35 through the pin 170, whereby the
support portion 15 1s 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.

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) 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.

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 predetermined threshold (predetermined value), the thread support 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 charging member 33) is permitted to
move in the distal direction, 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
cancellation 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.

The threshold is illustratively about 150-15,000 gf, or illustratively about 200-1,000

This is intended to ensure that even if the clip 4 is somewhat caught inside a blood

vessel
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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 expected to be brought into ,abutment on the wound hole
and the surrounding tissue safely and assuredly.

The thread 8 i1s 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.

The thread 8 is 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 hooked

on the projection 172 of the pin 170, with the result that the bent-back portion 81 is
detachably connected 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 portion 15.

The second charging member 33 is in a cage-like (frame-like) form with an overall

outside shape of a roughly tetragonal column (paralielopiped).
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The second charging member 33 is provided inits distal end portion with a
Hole portion 331 through which to pass the cover tube 6.

In addition, the second cﬁarging member 33 is provided in its proximal end

- portion with a pair of hole portions 333 through which to pass the pair (?f guide bars
37. Further; a hole portion 332 through which toipa.ss the fixed tube 7 is formed
betweén the pair of hole portions 333 in tﬁe pfokimal end portion of the second

- charging member.33..

Be_sidjes, at the proximal end portion of the second charging member 33, a
pair of projec'ted portioné, 334 projected '_in the 'proximal direction fro.m' an ﬁppér
portion and a lower portion of the proximal end portibn are erectingly provided. At -
proximal end portions of the projécted portions 334, pawls 335"facing gach other and N

projecting to@ard the inside are erectingly provided. The pair of pav‘vls. 335 are
engaged with the basé [-)ortion' 341 of the slide connecting memb.e'r.34. .

In addition.,‘the- d.i.;tal. end portion of the secoind charging member 33 is
proivided with a pair of recéssed portions 336 1In an uppér portion and a lower portiqn
thpreof.. | .

The first charging hlember 32 1s Compdsed of a base‘ pbrtio'n 321, and a pai;
of rod-like élements'322' p'rojécting in the proxihlal ‘dir'ectio'n from 'aﬁ uppef ‘portio.n
and a lower portion of a proximal end pbrtion of the base portipn 321.

On proximal end portions 325 of the rod-like f;lements 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.

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.

The cover tube support portion 14 is provided with a pair of hole portions 143
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throu.gh which to pass the pair of guide bars 37, and é. proximal end portion of the
| céver tube 6 is fixed (supported) between the pair of hble portions 143, in the cover |
tube support portion 14.

Besides, a proximal end portion. of the fixed tube 7 inserted in the cover tube
6 is located between a proximal end portion of the seéond charging member 33 and.
the base portion 341 of the slide connectiﬁg mémber 34.

" The outside diametet 'of a proximal end portion of the fixed tube 7 is set to be
greater thal_l.-th'e inside diameter of the hole portion 33.2 in a proximal end portion of
the second chargiﬁg membér 33 and the inside diameter of the hole portidn 345 in the

~ base portic:>n‘.341 of the slide connecting member 34. This makes it possiblé to
prevent the proximal end portion '.of the fixed tube 7 from slipping off from the hole
portion 332 in the second charging rr;ember 33 and the hole portion 345 of the slide
connecting member 34. As a result, in the condition where the"pair of pans 335 of
the second chargin,c;!, member 33 is engaged with the base portion 341 of the slide
coﬁnecting mémber 34, the proximal end portion of the fixed tube’7 1S .held between
th_e,, proxima-l'en'd portion of the s.econd' chargiﬁg 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 m.eml.)er'33 and the - slide cdn’nectihg
member 34. Theretfore, the secoqd charging member 33 and the slide connecting
member 34 constitute a fixed tube support portion (lock member support portion) for
supporting the tixed tube 7.

The pair of guide bars 37 are passed through the pair of hole portions 333 1n
the second charging member 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
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the slide connecting member 34 are inserted in the grooves 361 in the pair of rails 36.

This 1s intended to ensure that the second charging member 33 and the thread
support portion 15 are guided by the guide bars 37 along the longitudinal direction
(axial direction) of the guide bars 37.

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
direction (axial direction) of the guide bars 37 and the rails 36.

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.

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 is intended to ensure that the slide connecting
member 34 and the, thread support portion 15 are to be moved as one body. Strictly,
however, movement of the slide connecting member 34 and the thread support portion
15 is being inhibited by the stopper 35 and the lock portion 29.

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 1s
intended to ensure 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 135.

As described later, in a charged condition (the condition where the coil springs
22 are retained in their contracted state, 1.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
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are engaged with the base portion 341 of the slide connecting member 34.
Simultaneously, 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 is intended to ensure 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).

In addition, 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.

Besides, the pair of coil springs 22 are disposed in the outer periphery of the
pair of guide bars 37, respectively. 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 condition, the coil springs 22 are each in a natural state or a
slightly contracted state.

The lever 28 1s an operating portion (operating member) by which locked
condition and unlocked condition are changed over from one to the other. In the

initial condition, the locked condition is where movements of the slide connecting
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- member 34 and the thread support portion 15 relative :to- the casing 11 are inhibited,
" and the unlocked conditio'n' iIs where such relative iﬁovéments are permitted. In the
charged condition, the locked condition is where'movements of the second charging
member 33, the slide connecting member 34, the thread support portion 15, the fixed
tube 7, and the pair of éo_il springs 22 relativ‘e to the éésing 11 are inhiblited, and the
unlocked condition is where such movements 'are permitted.
~ The lever 28. is diSpésed on an upper surface on the outer side of an. upper
cover 1la of fhe casing 11 in such a manner that it ga_ﬁ move (slide) in the directions
- of arrows “a” and “b” shoWh in Figs. 30 and 31.
The lock portion 29 1s joined to the lower side of the le'v,er 28 so that the lever
28 and the lock portion 29 are to be moved as o_ne. body. The ldck portion 29 1s
_' located on thé inside of thé'upper cov;ar 11a of the casing 11. In:additién; on the lock
portion 29, the projeétéd portion 291 projected downwards 1s ereCfingly proQided_. -
When the iever 28 ﬁis located at the lock position shown in Figs. 30 and 31,
thé projected ‘portion 291 of the lock portion 29 abuts‘ on the distal end side of the
p;ojection 346 of the slide conhéctiﬁg‘ meﬁber 34, so that the projection 346 1S lockc.ed'
by the projectéd portion 291, whereby:the slide C(-)nnecting-“memb'er 34 is inhibited
from movir-lg. to the distal direction. The slide connecting member. 34 is locked by
the lock portion 29, so that 1n the;inifial condition; the slide conne.cting member 34
and the thread Support portion 15 are inhibited from moving to the distal djrection,
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 ot
causing the coil springs 22 to actuate is inhibited.
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
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29 1s mc')'ve_g_]"(_retracted) to a lateral side relative to the. projection 346 of the slide
cbnnecting member 34 (to a position where the projection 346 is absent), whereby the |
projection 346 is unlocked from the projected "portion 291. As a result, the
~ movement of the slide connecting menibe; 34 to the distal direction is permitted on
condition that the coﬁditibn where the thread Supp(-)r't.portio'n 15 18 inh.ibited. by the
stopper 35 from moving is canceled (ﬁnlocked); namely, the locking of the slide
connecting member 34 by thé lock portion 29 is canceled. In the charged condition,
movements of the secqnd phargiqg member 33, the slide connecting member 34, the
-thread support p(;rtion- 15, the fixed tubé 7, and the coil springs 22 to.the ’dista.l
.direction are permitted on condition that the condition where the thread support
portion 15 is inhibited by the stopper 35 from moving is canceled, whereby an
| operationcof causing the coil springs i2 to actuate 1s permitted. l
Incidentally, -the lever 28 and the -lock portion 29 constitute éhangeovcr'
- means for changeo;er. between. the locked condition where an operation of caﬁsing the
pair of coil spri-ngs (actuating members) 22 to actuate by trigger means is inhibited
and the unloéked condition wheré'this operation is permitted.

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.

As shown in Fig. 33(b), aftef a procedﬁre-_in therapeutic treatment (PCI) or
diagnosis (CAG) using cathéters, a sheath 5 is indwelling, and the sheath 5 1s used for
the stanching work. A distal e<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>