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(54) Title: TISSUE CLOSING DEVICE

(57) Abstract: 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 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. coil spring). When a restriction for maintaining
O 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 inventioﬁ generally relates io a-tissue closing device. More
specifically, The present invention pertains to a liviné bbdy' tissue closing 'device.
Low-invasion operations carried 6ut by inserting a device fbr diagnosis or
treatment, such as a catheter, ’ihto. a blood vessel or some other tissue are known and
performed on a quitevoften basis. . For example, to treaf a constriction of the
' ”coronary artery o'fvthe heari, it is necessary fo insert a device such Aas a cathetcr'ihto ‘
a blooa vessel in order to perform therapeutic on the cbnstrictioﬁ.
This insertion of an instrument such a catheter into a blood véssel is
" normally performed through é punctufe formed by dissecting or puncturi‘ng' the
ferﬁoral region. After the thérapeutic treatment is completed, it isvnecessar).{ to
perform a stanchingi 0perati§ﬁ to stop the bleeding througﬁ the punctﬁre. However,
since the blood pressure upon bleeding (bleeding blood bressure) from the femoral
artery is relafively high, it is oft‘eritinﬁes necessary fora person invol;/ed in the
medical procédure to use a finger of their hand to press down on 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 is adapted to be
inserted through a wound hole to close an opening formed in a blood vessel. For
example, United States Patent No. 5,282,827 discloses a device configured such that a
thread is held at a proximal end of the device by a ball retéined by a spring, and when
the device is pulled off, the thread slides while keeping a fixed thread tension,
whereby the devicc is pulled off.  Finally, in the condition where an anchor (blood

vessel inside lock member) is disposed at the position of the hole formed in the blood
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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.

Reference to any prior art in the specification is not, and should not be taken as,
an acknowledgment or any form of suggestion that this prior art forms part of the
common general knowledge in Australia or any other jurisdiction or that this prior art
could reasonably be expected to be ascertained, understood and regarded as relevant by

a person skilled in the art.

As used herein, except where the context requires otherwise the term
‘comprise’ and variations of the term, such as ‘comprising’, ‘comprises’ and

‘comprised’, are not intended to exclude other additives, components, integers or steps.
SUMMARY OF THE INVENTION

According to one aspect, 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
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deformation portion is deformed. The actuating member is a first elastic member and
the trigger means has a restrictor for retaining the first elastic member in an active state
and cancels the restriction of the restrictor for retaining the first elastic member in the
active state. When the handling portion is moved to the proximal direction in the
condition where the seal portion is in contact with a surface of the living tissue which
is distal side from a skin surface, the trigger means automatically cancels the restriction

for retaining the first elastic member in the active state.

Advantageously, according to the present invention, when the restriction for

retaining the
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actuating member (first elastic member) in the active stéte is canceléd (when the
actuating member is put into actuation), the closure and the lock member are movéd’
relative to each other by the restorihg 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 tt;at it is uﬁnec‘essary for the operator to
manually perform an operation of deforming the deformation portion of the closure.

, Thereforc, a stanching work fbr a wound hole formed in an in vivo tissue membrane
such as a blood vessel wall can be performed readily, sbeedily and assuredly.
Namely, the wound hole can be closed (closed up) easily, ,sp'eedil)'/ and ass'uredly,'and

~ perfect stanching can be achieved.

" BRIEF DESCRIPT]ON OF THE DRAWINGS
Fig. l(a) and ’l(b) are perspective views of a first embodirhent of thé tissue:
closing device as dfsclosed ‘h‘ergin.
Fi'g. 2 i§ a perspective view of a closure in the ti;ssue closing device shown in
CFigl. .
Fig. 3 is an illustration of one example of a knot of th§ closure in the tissue
closing device shown in Fig. 1. '
Fig. 4 is an illustration of a,riother example of the knot of the closure in the
tissue closing device shown i.n Fig. 1.
Fig. 5 is an exploded perspective view (members (component parts)) of the
tissuc 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 is a perspective vie\;v for illustrating an action (operation) of the tissue

. closing device shown in Fig. 1 |

Fig. 10is a pérspective view for illustrating aﬁ action (operation) of the tissue
closin.g device shown in Fig. 1. | |

Fig. 11 is a sectional Qiew for illustrating an action (operation) of the tissue
closing devlice' shown in Fig. 1. |
| Fig. 12 i.s"a sectioh_al view for illusirating an action (operétion) of the tissue

) ‘closing de\:/iqe shown in Fig. 1. | |

Fig. 13 is a perspective view for illustrating an action (dperation) of the’tissuc'
closing device shown in Fig. 1.-

Fig. 14 isa be}spective view for illustrating an action (opération) of the tissue
closing device show-vn in Fig'l.‘ L

Fig. 15(;3) and 15(b) are sectional views for illustrating an action (operation)
of the tissue élosihg device shoWﬁ iﬁ Fig. 1.

Fig. 16(a) and .16(b') are scctional views 'for i]lustratiﬁg an action (Qperatibn)
of the tissueAclosing device shown in Fig, 1. | '

Fig. 17(a) and 17(b) are seciioﬁal. views for illustrating an action (operation)
of the tissue closing device sﬁown in Fig. 1.

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

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

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

closing device shown in Fig. 1.
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Fig. 21 is a perspective view for,illu-strating an -a.ction (operation) of the tissue
ciosing device shown in Fig. 1. |

Fig. 22 is a perspective Qiéw for illustrating an action (operation) of the tissue -

- closing device shown in Fig. 1.. |

‘Fig. 23isa pérspective view for illusérating aﬂ action (operation) of the tissue .
closing device shown in Fig. 1.

Fig. 24isa perspecti\l'e view for illustrating an action (operation) of the tissue
closing dcvice'shown in Fig. 1. | | |
l’ Fig. 25 ié 'a perspéctive view for illustrating an action (o,heration) bf -the'tissue
closing device shown in Fig. 1. | | |

Fi.g. 26 is a perspective view showing a second embodiment (locked
‘ condition) of the tissue closing dcvicelas disclosed herein.

| Fig. 27 is a séétional view showing a part on the distal side of a handling

portion of the tissue‘closing‘ deyice shown in Fig. 26.

Fig. 28 is a perspective view showing the second embodiment (unlocked
condition) of.the tissue closing dév_iée.'

Fig. 29 is a sectional view show?ng a paft on the distal side of the handling
portion of the tissue closing device shown in Fig. 28.

Fig. 30 is a perspective vie\y of a-third erﬁbodimem of the tissue closing
device as disclosed herein.

Fig. 31 is an exploded perspective view (members (component parts)) of the
tissue closing device shown in Fig. 30.

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

Fig. 33(a) and 33(b) are perspective views for illustrating an action

(operation) of the tissue closing device shown in Fig. 30.
5
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Fig. 34(3) and 34(b) are perspectivé views for iilustrating an action
* (operation) of the tissue closing device shown in Fig. 30. .
Fig. 35(a) and 35(b) are pe.rspectiv,e'views-for illustrating an action
- (operation) of the tissue closing device shown in Fig. 30.
Fig. 36(3) ana 36<b) are perspective v.iews for ill_us'tri;ting an action
(operation) of the tissue closing device shown .in Fig. 30.
Fig. 37(a) and 37(b)'ére perspective views for illustratiﬁg an action
(op'eration)_of the tissue closing de_vicé shown in Fig. SO.
” Fig. 38(a) and 38(b) are perspectivé views for illustrating an actidn
"(_opera'tion) of the tissué closing device ShoWn in Fig. 30. |
Fig. 39(a) and 39(b) are perspective views for illustrating an action

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

DETAILED DESCR.IPTION’ OF THE PREFERRED EMBODIMENTS

| Ndw, th;: tissue cloéing device will be describedlin detail below, based on
preferred embodimcnts thereof 'shonn in the accoxﬁpanying drawihgs..
<First Embodiment> . |

Fig. 1 shows perspective views showing a first e’mbodim;nt of the tissue

closing device, in which Fig. 1(a)A 1s 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
is an illustration of one example of a knot of the closure in the tissue closing device
shown in Fig. 1. Fig. 4 is an illustration of another example of the knot of the
closure in the tissue closing device shown in Fig. 1. Fig. 5 is an exploded
perspective view (members (component. parts)) of the tissue closing device shown in

Fig. 1. Fig. 6 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 tubg is removed). Fig. 7
is a perspective view showing a thread support portion, a pin and a thread in the tissue

- closing device Shown in Fig. 1.  Figs. 8 to 10 are perspective views for illustrating
respective actions (operations) of the tissue closing dev-ice shown in Fig. 1. Figs. 11 .
and 12 are sectional views for illustrating respective actions (opcrétibns) of the tissue
closing device shown in Fig. 1 ‘Figs. 13 and 14 are perspective view§ for illustrating
respective actions (operations) of the tissué closing device sholwn in Fig. 1. Figs. 15
-t.o 17 are sectional views for iliustrating rcsbective actions (operat-ions) of fhe tissue

~ closing device shown in Fig. 1, in which Figs. 15(a), 16(a) and 1‘7(a) are sectional
views on d lateral side, and Figs. IS(b), 16(b) and 17(b) are sectional views on the

upper side. Fig. 18 is a perspective \;iew for illustrating an action (operati'onl) of the

~ tissue closing device shown in Fig'.'l. Figs. 19 and 20 are sectional views for_

illustrating respecti\.'e action_; (o_perétions) of the tissue closing device shown in Fig. 1.

' Figé. 21 to.25 are perspective views for illustrating resp;ctive actions (operations) of
the_tissue-cloéing device shown iﬁ Fig. 1.

Incidentally, in Figé. 1and 5, 'é _qasing is bisected in tﬁe vertical direction, andl
about one half on a lateral side of a fixed tube supbort member is ‘omitted. In
addition, in.l.Tig. 1, the inside of a colver‘tube and the inside of the fixed tube in the
region surrounded by a broken-line circle are enlargedly shown. Besides, in Figs. 9,
13, 18, 21, 23 and 24, the upper half in the vertical direction of the casing is omitted,
and about one half on a lateral side of the fixed tube support member is omitted. In
addition, in Fig. 7, an overall view of a thread is schcmatically shown. Besides, in
Fig. 8, a fixed tube 7 is schematically shown in 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-
7
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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 referred to as “proximal”, and the lower side as “distal”, in the description.

The tissue closing de;/icc 1 shown in the figures is a'device for closing

(closing up)‘z‘l percuianeoqsly penetrating opening (i.e.‘wou"nd hole which penetratés

aliving t:issue membrane) which is formed, fdr example, in a living brganism lumen ‘
_ such as a blood vessel‘, an i‘nt‘elrnal organ of a living organism or an in vivo tissue

membrane §uéh as‘ an internal tissue of a living organism.

| As sh‘oWﬁ in Figé. 1,2 and 5, the tissue closing device 1 includes ‘an< eldrigate
‘ farrangeme‘nt‘device (feeding and deforming means) 3 which haé a distal end portion |
capable of penetrating a wound hole‘penetrating anin vivo tissue membrane and has a
handling bortion 9 on the proximal side, and a clip 4 serving as a closure (tisspe
closure)‘which‘ is detaéhably retained at (connected to) a distal end portion of the . -
arrangement d¢vice‘3 and wfliCh closes the wound hole pe‘netrating the in vivo ti§sue
membrane. | | |

. 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 fas‘tener, and the clip bo4dy 40 is combosed of a seal portion
41,a deforhable deformation portion 42, and a cdnnecting‘portion 44 for connécting
the seal portion 41 and the deformatlion‘portion 42 to each other. - In addition, the
thread 46 has a knot 461 and4a loop 462. Incidentally, the clip 4 will be described in
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 tﬁe 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 héle. In other words, these are inserted into a lumen of a living
- organism (living organism lurﬁen) such as a blodd vessel via the wound hole.
The Isheath 5 has a roughly hollow cylindrical shape, and has a hub 52 at its
proximal end portion. In addition, a stanching valve (not shown) is disposed‘on an
. inner circumferential side of 'the hub 52.
As.,_-th_lc sheath 5, for example; a sheath (introducer sheath) left indwelli.ng after
;he procedure of fherapy (é.g. PCI; Percutaﬁeous Coronary Intervéntion) o-r diag'n-os.is- _
""(e.g. CAG; Coronary AngioGraphy) using a catheter may be'uséd, or may be a shclealh..
for exclusive use in the tissue closing device. |
Incidentally, while the sheath\ 5.is included in the components of the body
portion 2 in this emb(l)d.iment,'the sheath 5 may be out of the components of the body
portion 2. . | |
| As shown in Figs. 1, 2 and 5, the arrangement device 3 includes: a thread
(second lhreéd-likc member) 8 whiéh is a rctaining member (retaining means)
connected to the clip 4 (the ihread 46 of ihe clip 4) and retainiﬁg the clip 4 (the thread
46 of the cliij 4); a cover tube (cover member) (cdver means) 6 wlhicl.1 is an elon'gate- _
first tubular member (tubular membﬁér) having a dista_l end portion capable of
penetrating a wdund hole; a fixed tube (lock member) (lock means) 7 which is an
elongate second tubular member (tubular member) having a distal end portion capable
of penetrating a wound hole; and a handling portion 9. The clip 4 (the thread 46 of
the clip 4) is detachably retained at a distal end portion of the arrangement device 3 by
the thread 8. In this case, the thread 8 retains the clip 4 in such a manner that a
portion of the deformation portion 42 of the clip 4 which is on the opposite side (distal -

side) of the seal portion 41 can be moved (displaced) relative to the portion of the
9
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deformation portion 42 which is on the scal'portidﬁ 41 sdde (base pdrtion side) .
(proximal side).
. In addition, tﬁe fixed tube.‘7 is disposed (inS'erted) concentrically in (inside)
. the lumen of the cover tube 6, and the cover tubé 6 can be moved (slided) relative to
the fixed tube 7 in the axial direction of them.l' Besideé, the t.hread 8 is disposed |
(inserted) in (inside) the lumen of the fixed tui)e 7 s0 as to be movaﬁlc relative to the _ ‘
fixed tube 7 in the longitudindl direction of the fixed tube 7. [h addition, the
handling portion 9 i‘s-pr_ovided on the proximal side of f_he fixed tube 7 and the covef '
tube 6. . |
| Here, a proximal end portion of the cover tube 6 is fixed to (Supported od) a. |
distal end ‘portion of a cover tube support portion (cover member support tube) i4 of
' the handling portion 9. - As shown inl Fig. 6, the deformation portion 42 of theclip4
is detachably mounted (insertéd) in a distal end portion of the cover tube 6. '_ In this
case, the deformatlon portion 42 of the clip 4 is inserted and retained in the lumen of
the distal end portlon of the cover tube 6, whereby the Cllp 4is moumed while-
maintaining the elongated form (i.e. folded form) of the deformation. portion 42 in the -l
longitudinal direction of the‘cover tube 6.

In addition, when the arrangement device 3 (coVer tube 6) is inserted into tﬂe
through-lumen 51 of the sheath 5 frpm the proxirﬁal side of the sheath 5 and mounted
in the sheath 5, the distal end portion of the cover tube 6 is exposcd 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 15and a liftef 16, which will be described later, of | ,
the handling portion 9, .and is fixed to (supp_orted_ori) a fixed tube support portion
(block member support portion) 12 which will be described later.

In addition, thn the arrangement device 3 (.filxed tube 7) is inseried into the
through-lumen 51 of the sheath 5 from thé prokimal side of the sheath 5 and mounted
in the s_heath S, the distal erid'éf the sheath 5 is located on the prqxirhal side relative to
the distal end of the _fi'xed tu_bé 7, a_nd,'as ghown in Fig. 6, the distal end of the fixe;d
tube 7 is located on the prdximal side relative to the distal end of the cover tube 6.

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

.- 71is lockéd to a distal end portion 71 'of the fixed tube 7, further the defcl)rrhation
| ~ portion is locked (indiréctly locked) through the knot 461, whcrqby the knot 461 is .
moved relatively to .the distai direction, to tighten the thread 46 and deform the
defbrmation pértion 42.

‘ As si\own in Figs. 1 and l5, ihe'handling portior; 9 includes: a casing (body) -
11; the fixed tube support p(l)rtioln (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 suf)port portion) i4 for supporting the cover tube
6; the thread support portion v(rctaining 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 is a first

elastic member (actuating member); a coil spring (spring) 23 which is a second elastic
11 '
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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 caéing 11 has a tubular (polygonal tubular) shape which is roughly
rectangular parallelopiped in outlook shape. A pair ;)f projected portions‘lll
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 caéing 11. In
addition, each of the projected portions 111 is provided with a bottomed hole portion :
i12 communicated with the inside of the casing 11. | |

Bcl:si‘des, an upper portion of the distal end portion of thé casing 11 is
provided with a bottomed hole portion 113 into which the pin 19is to be inserted.

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

~ inside of the casing li; and a pair of projections 119 are provided"dn lateral sides of.
the ﬁpper side, in Fig. 1(b), __olf a pair of the projections 114, Besides, a pair of
stebped portions (engaging portions) 116 are provided oﬁ the distal side of a pair of
projections 111 in the inside of th-c c'asing li.

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 longi'tudinall-direction of the
arrangement device 3. | |

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

In 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.
12
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Projections 126 are provided respeétively at-u:pper ‘porti;).ns of proximal end portions
of the projected portions 122. |
. Besides, at side portions n:ear a central po‘r‘t‘ion of the fixed tube support
- portion 12, a pair of slots 123 is formed élong 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 tobe

. inserted are provided_ at side 'pbrtions of a proximal end portion, ._nar‘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 porltion 124 are arrangedi
roughly oﬁ the éamé straight line. | |

Besides, a hole 'pdrtion 125 ir‘lto which the pin 19 is to be inserted is provided
at an upper.portion of a‘ distal end portion of the fixed tube_suppqif,portion 12. |

In additioﬁ, the fix_c?d tube Supporl portion 12 is. provided with a no-flush
chémber 25 at‘its distal end portion. The no-flush cha;ﬁber 25 is cdmposed ofa
tubular blood inflow port 251, an‘d'a. blood outﬂov'v port 252 having a ‘lumen 254
communicated with a.lumeﬂ 253 of the blood inﬂow port 251."_ The blood inflow [l)ort.
2511is projeé:t_ed in the direction of the distal end of thg fixed tube support poriibn 12,
and is projected in the distal directiqh f;om 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 outflow port 252.
Namely, an opening 255 communicated with the lumen 254 is provided at the
proximal end of the end portion on the lateral side of the blood outflow port 252.

The opening 255 is being closed by the abutment of an end face 115 of the distal end
13
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portion of the casing 11 on the proximal _end of the end bortion on the lateral side of-
tﬁc blood. outflow port 252, but, when the casing 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 is bpened. |

The above-described cover tube 6 and fixed tuﬁe 7 a;e 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,_$p§ci,fically, ata proxir.nal‘end portion:in thé casing 11.
The spriﬁg holder 13 has four projécted portions 132 projected inAthAc di‘sAtal.
~direction fforjn four comers of a proximal end portion 131. Thé.projected portions
132 are reépectively provided with projections 133 which have curved convex
_l surfaces and which can be cngaged with the projections 114 of the ¢asing 11. In
addition, the proximal ;:nd portion 131 is provided, at positions cOrrespondiﬁg to the
projected portions 1A32, with .projections 134 which can be engaged with the
proj'ections 114 of the casing 11. A | |
- As s.how'n in Figs. 1 an‘dA]f_SA, the spring hélder 13isso disposed that the
projected portions 122 of thé fixed tube Suppon p_ortion 12 arc‘ each clamped bétween
an Upper-loW‘er pair of the projected portions 132; and the projections 133 of the
projected portions 132 are engaged with the projeciions 114 of the casing 11. This
inhibits the spring holder 13 from mc;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 fixcd to the proximal end portion 131 of the spring holder 13, and a distal
end portion of the coil spring 23 is fixed to a proximal end portion of the fixed tube
support portion 12.  The coil spring 23 is disposed in the state of being somewhat

elongated from the natural state.
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The cover tube support portion 14, ihé-thféad sﬁppOrt 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 respﬁctively moQable in the longitudinal direction of the

-. arrangement device 3. |
As Shown in Fig. 7, the thread suppprt portion.iS hag a frame-like shape, and
is providéd in its distal end portion with a ho]é portion 151 through which the fixed
. tube 7 is to be passed. In addition, the thread support portion 15 is provided in its
proximal end I.)or,tion. with a hole portion 152 into which the pin 17 is to be inséned, ;
énd a hole portion' 153 which is located at a._positio'n cortcsponding to the Hole pbfti'on
'152 and thfough which the thread 8 can be threaded. Besides, éurved convex |
surfaces afe formed at both side portions of the proxiina] end poftion of the threa;d
- support portion 15. Incidenfally, inciined surfaces, for example, may be pfoyided in
~ place of the curved C(.)n.vex surfaces. | |

The thread .8‘is combosed of a double thread (double thread-like member) in
which a single thread (thread-like member) is bent back and the benf—back portion 81
constitutes oﬁc end portion thereof. In addition, ihe thread 8 is attached to the thread |
support pbrtion 15bya method in which the thread 8 in the stz;te of a'sjngle, thread is
passed throﬁgh a hole portion 154 formed in the pio'ximail end portion of the thread
support portion 15, and then both eqd pbrtion th‘eréof 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 in the
condition where the thread 8 retains the clip 4, the pin 17 is passed through the loop of
the bent-back portion 81, and the bent-back portion 81 is detachably connected to the
thread support portion 15 by the pin 17.  As has been described above, the other end
portion (an end portion on the opposite side of the bent-back portion 81) is attached to

the thread support portion 15.
15
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- Incidentally, at the time of. passing fhé pin A1.7 through the loop of the bent-A .
back portion 81 of the thread 8, the bent-back portiph 81 is drawn out from the hole ‘
portion 153 to the exterior, and the-pin 17 is inserted into the hole portion 152.

In addition, as shownA in Figs. 1 and 19, a pair of pins 18 are passed through a
pair of hole portions 1A24 i.n‘the fixed tubc supbort poftibn 12, and the thread support
portidn 15 is locked by tip end portions of the Apins 18. ‘Besidcs, a head portion of

_ e;ich of the pins 18 abuts on tHe inside su,rfacerf the casing 11 so that the pin 18
would not come off (inove from) the holeA portion:124.  This inhibits the thread
gupport portion 15. from mb{ring to the proxAimal direction relativ,eA to the fixed tube

"\suppoft portion 12, |

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

 distal side of the thread supbért portio:n 15 and on the proximal side of the hofﬂush
chamber 25. The 1ift¢r 16 is'mouhtcd‘ on the upper side of the cover tube sﬁppon :
portion 14‘ and the ti'lread.su;')port portion 15, and is disposed to be movable
(diéplaccable) upward. |

. Thc‘lifter 16 has a frame-lii(e shape, and is so situated that thg hole portion
152 in which to insert the pi‘n 17 is loca;éd in thcAinsidé of the Aframc,‘in plan~view;

This ensures that when the pin 17 is inserted in the hochportion 152, the pin 17 is

supported by the lifter 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 is 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 of the cover tube
16
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. support portion 14,
| Besides, a pair of projected portions (engqging pbrtions) 142 projected
sideways are provided‘al side portiens of a proximal end portion of the cover tube
. support portion 14. Each of rhe projected‘portiens 142 is able to pass through the
slot 123 in the fixed tube support portion 12, tp ‘project.tlo the outside of the fixed tube -
support portion 12, and to be engaged with the stepped portion 116 of the casihg 1.
- The charge member'21 has a frame-like shape, and is di_sppsed at a distal end
portion of the fix_ed tube support pprtibn 12 so that a diétal end portion of the cover
: ‘rube support ponren 14 and the no-flush chhmber 25 are located m the insrde of the
' frame. | |
The charge member 21 is provided at its distal end portli‘onwith a hole portion
; 2_11 through which to pass the cover tl;be 6 and the fixed tube 7, and is proxrided at its
proximal-end portlon with a hole portron 212 through which to pass the fixed tube 7
In addition, the charge member 21 is provided at its upper portion with a recessed
portron 213 in which to insert the pm 19. |

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

In addition, as shown in Frgs 1 and 11, the pin 19 and the coil spring 24 are
inserted (disposed) in the hole portion 125 of the fixed tube support portion 12.  The
coil spring 24 is disposed in its contracted state, and the pin 19 is biased downward by
the restoring force (elastic force) of the coil spring 24. A tip end portion of the pin
19 is inscrted in the hole portion 113 of the casing 11, and a head portion of the pin 19
abuts on an upper face of the charge member 21 so that the pin 19 would not come off
the hole portion 113.  This inhibits the fixed tube support portion 12 from moving

relative to the casing 11.
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Next, the ctip 4will be described. |
As shown in Fig. 2, the clip (closure) 4 incl'l,idesl'a clip body (closnre body) 40
and the thread (first thread-like member) 46 which is a fasténer. |
The clip body 40 is composed of the seal portion 41, the deformable
deformation nortion 42, and the connecting pdrtion 44 .for connecting the seal portion
41 and the deformation portion 42 to each other. Preferably, the seal portion.'41, the
. deformation portion 42 and the connecting portion 44, namely, the clip body 40, is
integrally forrned of the same material. |
| The seal portion 41 is a member hnving a flat surface portion (ﬂat surface)
' '412 for covering a wound hole and a peripheral portion of the wound :hole by maldng ‘
close contact with the peripheral portion of the wound hole (that'portion of an in.vivo |
| tissue membrane which includes the vxl'ound hole) from one face (inner face') 's'ide of
the in 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
whtch the deformation portlon 42 (descnbed later) is connected isa substantlally flat
surface. - | |
The deformation pomon 42 has a pantograph -like shape (ie. roughly rhombic
frame like body) and is linked (connected) throu gh the connectmg 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
18
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arbitrary form between the first form and the Second form-, for example, a form

allowing passage through a wound form, a form enabling closure of a wound hole.by

clamping an in vivo tiesue membrane between the‘deformation portion 42 and the seal
. portion 41 from the other face (outer face) _sicle. |

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

organism lumen wall), the one face is a face dlstal from the body surface (skin), i.e.,

~ an inner surface of the blood vessel wall (living organism lumen wall), and the other
face is a faee pro_ximal to tne body surface (skin), i.e., an oﬁter surface of the blood
r/essel wall (livin.g- organisrn lumen wall). |

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

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

: polygonal annular shape forrned by bending a belt-like member a plurality of rimes).
Specifically, the defornnation portion 42 has a quadrangular shape"(quadrangular
frame-like shape) having,fo_nr links joined integrally to each other and having four

' corner portions_eapable of being bentin a hinge-like manner. Of tne two corner
portions 421 .and 422 present at tne diagonal positlons in the vertical.clirection in Fig.
2, the corner portion 422 on the lower‘si(le (seal bortion 41 side) in Fig. 2 is connec‘ted..
through the eonnecting portion 44 to a substantially central area of the flat surface
portion 412 of the seal portion 41, and eewes as an immovable portion which cannot
mor/e relative to an end portion, on the upper side in Fig. 2, of the connecting portion
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 in two directions
orthogonal to each other, and can rock pivotally relative to the seal portion 41 in

single plane.
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In addition, the corner'porﬁon 421 on the ﬁppef -sid'e (the opposite side of the
seal portion 41) in Fig. 2 has an upper surface (the surface on the opposite side of the
seal portion 41) 423 in‘ the shape ofa curved convex surface. The corner portion 421
of the deformation portion 42 .is provided near its center with two holes (ihrough-
holes) 425 and 428, and the corner portion 422 is provilded near its center with two
holes (through-holes) 426 and 427. |

| Besidés, the connéctiﬁg portion 44 has a plate-like shape, and is provided
with a hole (through-ho_le) 441 near the center thereof. By the connecting portion 44,
the seal portion 41 and the c.or.ncr portion 422 of the deformation portion 42 can be’
spaced from each dther by a i)redctermined distance. |
' The thread 46 is hooked on an end portion side of the deformation portion 42 .
| on thc opposite side of the seal portioﬁ 41, and on an end portion side of the '
deforimation portion 4‘12‘ 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
cofner porfion 421 (the end portion on the opposite side éf the seal portion 41)-0f the
d;formation bortion 42 and the cénnec’ting portioﬁ 44 in the state of penetrating the |
corner portion 421 of the dcformation' portion 42 and the connécting portioh 44,
Specifically; th‘? thread 46 passes through (penetréte’s)? séqueﬁtial}y f;om the lipper |
side in Fig. 2, the hole 425 in the co;mell' 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 461.

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 mdved o.n the ihread 46 to the distal direction
so as to tighten the thread 46, the deformation portién 42 is deformed into a desired '
form between the first form and thé second form, and this condition can be maintaihcd.
. While the thread 46 maintains the condition whefé the deformation portion 42 is in the
desired form,' the knot. 461 is located at an cnd. portion 6n the opposite sidé of the seal .
portio.n 41 of the deformation portion 42, i.e., at the corner portion 421. Duetothe
, sfrongﬁcnsion 6n_the thread 46, the knot 461 would not naturally move to the
proximal direétion unless a strong force is exerted.
| The knot 461 is formed to be greafer than the irside diarﬁcter of the'fixéd
tube 7; and the lbop 462 is fohncd to be smaller than the inside diaméter of the fixed
tube 7. This ensures that at the time of moving the knot 461 of the thread 46 of the
clip 4 by the fixed tube 7 and tightenihg the thread 46 to deform the defomiation
| portion 42, the loop 462 can be led into the lumen of the fixed tube 7, whcreés the -
knot 461 can be pre;'ented frlom entering into the lumen of the fixed tube 7, and,
thefefore, the I;not 461 can be moved asshredly. In this‘manner, the thread 46
functions as 5 fastener for the d'cforfnafion bortiori 42.
As has been déscribed above; the thread.8 is passed tﬁrough the lumen of the
fixed tube 7 in the state of being passed through the loop 462 of the tﬁread 46.
Incidentally, the thread 46 a.ind'the thread 8 may be the same thread (i.e.
single thread). In this casc, bit suffices that the deformation poytion 42 is 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) is 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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‘Preferably, at least a part of the clib body 40 of the clip 4 is formed of a
bioabsorbable materilal.' Particularly, a main part (iﬁost part) .of the clip.body 401is
preferably formed whélly integralfy of a bioabsorbable material. This ensures that
the main part of the clip body.40 is absorbed into a living organism after 'g |
predcterminéd period of time, and will not finélly be léft in the living organism,
wheréby influences of the clip body 40 on the.human body can be.precluded. "In

. a.ddition, the thread 46 also is‘preferab'ly formed of a bioabsorbéble.material.
Specifically, the _entife clip (closure) 4is pfeferably foﬁned of the bioabsorbable .
ﬁlaterial(s). | | | |

Examples of tﬁc bioabsorbable material which can be u-sed include polylactic‘
acid, .polyglycolic acid, polydioxa’none, etc., used singly, and co‘r'nplcxeslthereof.

lncidcntally, the material con;tituting the clip body 40.(;f:the clip 4 i.s‘ not
limited to the _bioabsori)able ma_teri'al, and may be a biocompatib.lélmaterial such as a

_ resin, a mqtal, etc. In addit‘ion, the material consti'tuting the thread 46 is also not
linﬁted to the Bioabsorbable material. _ | | |

. Besidcé, as for the phy’si.ca_l- propertics reciuired of the clip body 40 of the clip |

4, particularly required for the deformation funcfion of the dcfbrmation portion 42, a
material with excellent hinge characteristic is desirabl_e. ' Spécifi;ally,- a material
having a tensile strength of 250 to 500 (Kg/c_mz), an elongation of 150 to 800%, a
tcnéilc modulus of 8 to 20 (x10° Kg/cmz), and a bending strength of 300 to 700
(Kg/cm®) is preferable. By fulfilling these physical property values, the clip body 40
can be excellent in hinge characteristic and can have a desired deformability of the
deformation portion 42.

As shown in Fig. 8, when the thread 46 of the clip 4 is pulled in the proximal
direction by the thread 8 in the condition where the deformation portion 42 of the clip

4 has come off a distal end portion of the cover tube 6 so that the deformation portion
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42 can be deformed., the knot 461 of the thread 46 6f lhe elip 4is lecked on the distal
end portion 71 of the fixed tube 7, the deformation p,bftioh 42 is locked (indirectly
locked) through the knot 461, wheneby the knot 461'is moved in the distal direction,
the thread 46 is tightened, and the deformation perlion 42 is deformed. 7

In tnis case, nvhere the clip 4 is moun’ted to the ‘cover tube 6, the deformation
portion 42 of the clip 4 is in the form of being'elongated in a direction substantially

. perpendicular io the seal pbrtion 41 and contracted in a direction-su'bstantially parallel
_to the seal portlon 41 as shown in Fig. 8(a). As. the knot 461 is moved in lhe distal -

: dlrectlon and the thread 46 is tightened, the corner portion 421 of the deformauon _

" portion 42 ls.gradually moved downward in Fig. 8, and the deformatlon portion 42 is ‘
continuously deformed from the fonn shown in Fig. 8(a) to the form shown in Flig.

1.8(b)' and then to the form of being cai)able of closing a wound hole by clafnping anin
vivo tissue membrane-between the seal portion 41 and the deformatlon portion 42 as
shown in Fig. 8(c). Namely, the deformation portion 42 is gradually contracted in

‘ the direction substantially perpendlcular to the seal pomon 41 and gradually expanded
in the dlrectlon substantially parallel to the seal port\on 41.

In addition, as has been descnbed above, the knot 461 is such a knot that it
can be moved torthe distal direction only when a étreng force is exerfed thereon, t‘he‘
condition where the deformation po_rtion 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) is thick, a person whose in
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vivo tissue membrahe is thin, a person w.hos.e in vivq tiésue,membréne is hard, a
person whose in vivo tissue membrane is soft, etc. (io cope wiFh various conditions
(statuses) of in vivo tissue me.mbra:nc).
| Incidehially, in the present invehﬁon, the configuration of the clip (closure) is
not limited td the abox./e-mentioned, inasmuch as it has.ail seal portion and a
defonﬁation portion. |

. .For example, in the ﬁrcsent invention, the shape of the deformation portion of
the clip is not :limitcd to a q.uadrangle,' but may be other polygbn or a corner-less
frame-like shape such as a circular annular éhape, and an elliptic z;nnular shape. .

In addition, the deformation portion of the " clip rﬁay be corﬁposed, for
example, é spongy porous body (porous material), an aggregate of fibers, or the like N

I including mainly of a biodegradablc ﬁaterial (biodegradable synthetic resin material)
such as collagen. |

Besides, th;: fasten‘e‘r of the clip is not limited to the thread.

Now, a procedure of a stanching work conductc;i. by use of fhe tissue closing
device:1 and .the actions of the t'iséué closing deviée 1 will be dcscribgd below. |

As shown in Fig. 9; after a procedure fof.therapeutic treatment (PCI) or
dia'gnosis (CAG) using catheters, the sheath 5 is left indWclliﬁg, and ihe sheath § is
used for the stanching work. A dis'tal end portion of the sheath 5 is penetrating a
wound hole and inserted in a blood vessel.

First, the operator gradually insert the arrangement device 3 into 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 inflow port 251 of the no-
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flush ch'a.rr-lber 25 is inserted into the inside of the.sheath 5via th.e 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 comrﬁuhicated with each other.

In addition, at the time of fitting the_coﬂnector 121 of the arrangement device
3 and the hub 52 of tﬁe sh.eath S to each other; the hub I52 of the sheath 5 ils pressed
'againét a distal end portion of the charge ﬁlembcr 21 of the arrangcrﬁent device 3, and

, the charge member 2i is phshed in the proximal direction. By this, as shown in Fig.
11, the chavrge' member_21 is movgd in th¢ .proxillnal direction,.and the coil spriﬁg 22 s
vgradually contraéfed (defdr_mcd, activated, %:hargcd) while being élamped between the

' ‘c_hargé member 21 and the thread support portion 15. . |

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

_' rccéssed portion 213 of the charge me;mber 21 is located on the lower si;ie of .the pin
19, the pin 19 is movéd downward by the restoring force (elastic'force) of the coil -

. spring 24.. In othe.lr wo.rds., Athg 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 é result of this, the 'casiﬁg'il is movéble relative to the fixed tube suppoﬁ |
portion 12. In 'additi(l)n, the charge member 21 is immovable~ relative to the fixed
tube suppoﬁ portion'12.  Specifically, the positional relationship beiween the charge
member 21 and the fixed tube support bortion 12 ’is 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 is
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.e. inhibit the clip 4 and the fixed tube 7 from moving relative to each other),

whereby the coil spring 22 is maintained in the deformed state (active state). In
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addition, the thread support portion 15 is bialsed (pushecij in the proximal direction by
the restoring force of the coil sbring 24, so that ihe positional (élatiOnship between the
thread support portion 15 and the fixed tube support portion 12 is fixed. This
condition is the to be a condition where the fixed iubg support portion 12 and the
thread support portion 15, which are internal structures.,.are' disposed in the first _
positions inside the casing 11. |

- Next, the casing 11 of the handling portion 9 is gripped by 'fingers of a hand,
and the han_dli_hg, portion 9, i.e., the body portion 2 (arrahgement device 3) is slowly- -'

: ;novcd in one diréction,-i.e., in a direction fdr drawing out of the. wound hole

~(proximal dir_ection), whereby the body portion 2 is-drawn out of the Wound hole.
By this, all operations (motions) are carried out sequentially a_nd ‘continuously,

: whereby the wound hole is closed with the élip 4, and the clip 4 is disposed (to
indwell) in the living .o_fganism. Now, the procedure and actions in this casé will be
described in detail Beiow.-

First, és shown in Figs. 13 and 14, the casing l_liof the handling portion 9 is
grjpped by fiﬁgcrs of a-hand, andlthé h‘ahdli'ng porfion 9 (casing 11) is moved in the
proximal direction, when thé wound hole and a péripheral port\ion of the wound hole
are covered vw‘ith'the seal portion 41 of the clip 4 flro'm.thé inside of th"eblood vessel
wall (the seal portion 41 is positionqd), ’and the deformation portion 42 of the clip 4 is
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 surface

distal from the body skin surface), the casing 11 is moved to the proximal direction
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relative t6 the fixed tube support portion A12,A the coil spfing' 23 is ex.pénded, and the .
fixed tube support portion 12 is biased in the proximal dfrection by the restoring force
(elastic force) of the coil Spring 23.A In this case, since the positional rclationship |
- between the fixed tube support portion 12 and the thread support portion 15 is fixed,
the thread support portionﬁlS is biased in the proximal direétién (biased in the
proxirhal direction via the fixed tube support bortion 12) by the rcstéring force of the
~ coil spring 23, whereby the clip 4 is biased (pulled) in the proximal'direction via the
thread 8. By this, the sealAportiorAl 41 can be aséuredly brought into contact with the :
§v0und hole and thc surfoun(jihg tissues. | |
| Besides, even when the clip 4 is somewhat caught insidc the blood vcéscl
before assﬁrqd contact of the seal portion 41 with the wound hole and the surrounding
: tissue_s, it can be expected tﬁat the clib 4 comes off before the restoring forée Qf the
coii spring 23 exceeds a prcdétermincd value, so that the clip 4 cAa'riA be moved to the-
wound holg to _thcreby brin‘g.thé seal portion 41 into contact with the wound hole and
the.surrounding t‘issues. | |
Hcré, when the casing 1i i; moved. to fhe proximal direction relative to the
fixed tube support portion 12 as above-mcntioned, the projectédAportion 122 of the
fixed tube sﬁpport portion 12 having been located between the projeétions 133 of the
upper-lower pair of projected portions 132 of the spring holder 13 is moved to the
distal direction relative to thé spring holder 13 and the casjng 11, as shown in Fig. 15,
and is released from the projections 133 of the pair of projected portions 132 (in this
instance, the projections 126 of the projected portion 122 ride over the projections
119), as shown in Figs. 13 and 17. Immediately before the projected portion 122 is
released from the projections 133 of the pair of 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 poArtAions 132 are capéble of being
" deformed (deflexed) toward each other, the biasing force of th; coil spring 23 causes
the projections 133 of the projected portions 132 to ride over the projections 114 of
- the casing 11, and the spring holder 13 is moved to the distal direction relatiQe to the
casing 11, as shown in Fig. 18. As a result, the biasiné force of the coil spring 23 is -
reduced 6r lost.  On the other hand, the projcétions 134 of the spriﬁg holder 13 are
_ e;xgaged with the projectiohs‘il4 of the casing 11, whereby the sprihg holder 13 is
- inhibited frqmj moving in the distal direction relative to the casing 11.
By this, é tension éxertcd' on the blbod vessel wall having been pulled to the
'proximal side by the biasing force of the coil spring 23 through t.he clip 4 is lowered, A
resulting in a condition suitable for closing the wound hole with the clip 44. 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.lAdirection relative to the
, cqs_ing 11, it i.s possible to cancel ihé restriction for maintaining the coil spring 22 in
the contracted state (deforméd state, active state); In other wé)rds, the canceling of
the restriction for maintaihing the coil spring 22 in the contracted stafe-bccomés
possible on the condition that the mqviﬁg amount of the casing 11 relative to the fixed
tube support poriion 12 (the extending amount of the coil spring 23), i.e., the biasing
force of the coil spring 23 hélvc 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 in 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)) forméd on the inside surface.'of. an ﬁpper -portion of the casing 11, as .
shown in Fig. 16, due to the friction (frict,iOnal resis'tanc'e.) between the portions in
contact the force required for movihg the handling-portion 9 (casing 11) to the

. proximal direction (pulling reéistance) is abruptly increased to the maximum. This
permits the operator té reéognize that the projected portion 122 is just going to be
released from the projections 133 of the péir of projected portions 132.

- In addition, the opérzﬁor confirms in this instance that blood is not flowing
out from the..bllood outflow_port 252 of the no-flush chz_irﬁber 25, whereby h¢/she can -
judge that the scal'. portion 41 is in abutment on (in surface contaci with) thé wound
‘hole ahd the surrounding tissues and that the positioning of the seal pbrti‘on 41 has
been completed. |

The reason is as foiléws. ' Si'nce the casing 11 has been moved to'th'cl:

~ proximal direction rciative to the fixed tube support portion 12, the opening 255 of the

blood outflow port i52 is sp_élce_d from the end face 115 of the casing 11 and is opened.
For example, when the clip 4 is caught (stuck) inside the.blood vessel, thé distal end
of the sheath 5 is located inside the blood vessel, so that the blood ﬂéws in via the
distal end of the sheath 5, flows through :a conduit defined (for}néd) by the inner
circumferentiél surface of the sheath S and the outer circumferential 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 the
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 outflow port 252,

Then, when the handling portion 9 (casing 11) is 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 is moved to the
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prox_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 restoriﬁg‘
force of the coil spring 23 through -the thread 8, in'the same manner asvabove. Asa
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 pro;{ima\l direction relative to the
fixed tube support portion 12, the pair of stcpbed portions 116 of the casing 11 and the

: bair of projected portions 142 of the cover tube support portion 14 are engagéd with
each other, aqd the cover tube support portion 14 is mdvcd to the proximal directioﬁ 1
relative to the fixed tube sﬁpport portion 12 together with the casing 11. vBy thié, the

" cover tube 6 is moved to thé.proximal-direction relative to the défomiation portionv42. ‘
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 tubé 6, rcsultinvg.i'n that the
deformation portion 42 can be defdrmcd.

Incidentally, the'op;aration of releasing of the deformation portion 42 from the
distal end portion of the cover tube 6 and the operation éf moving of the spring ﬁolder
13,to the dist.al airection relative .to, lthe‘caéing 11 inay be ,performed -i_n a reverse order |
on a time basis, or may be pérformed sirflultaneo'usly. ‘ |

Whénlthe handling portion 9 (casing 11). is moved fﬁrth¢r t0" the prokimal | _
direction in the condition where the seaj portion 4.1 of the clip 4 is in contact with the

_ jnside 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.c., until the pair of pins 18
are located at the pair of hole portions 112 of the casing 11, the pins 18 can come off
the hole portions 124 of the fixed tube support portion 12, are moved sideways by

receiving lateral forces from the thread support portion 15 being biased in the
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. proximal direction by thg restoring force of the coil sprihg 22, so.thét 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, whic.;h
. is an internal structure, is dispésed in the th.ird position in the casing 11.
As aresult, tﬁe loéking of the thread éupportvp'o‘rtion' 15 by the pair of pins 18
is canceled, resulting in that the thread subporf portion 15 can be moved to the’
~ proximal direction relative tofhc fixed tube support portion 12. Naniely, by
canceling th¢ l'ockiné of th¢ thread support portion 15 by the pair of pins 18, relative .
rﬁovcmcnts ofthé 'thread support portion 15 and the fixéd tube subport portion 12 are
: ‘enabléd (rélafive movemenl§ of the clip 4 and the fixed tube 7 are enabled), wheréby '
the rcslriclvion for maintaining the coil spring 22 in the deforme,d-statev(active state) is
" canceled.
| By this, as shown in Fig. 21, the thread support portion 15 is movedit'o the .
proximal direction rélaliv,e lo the fixed tube support portion 12 by the'restoring force
of the coil spring 22. Thus, the pair of pins 18 and the pair of hole portions 112 of
the casing 11 function as trigger me:'ans'for zvictuvati'ng Ihé coil spring 22 by canceling |
thé restrictioh for maintaining the coil spring 22 in the active state. In addition, an
operation (trigger operation) for moving the pair of pins 18, locking the thread supp'(‘)rt‘
portion 15, side‘ways (to the positions fbr canceling thé locking) ig aufomatically
performed by the operator’s bperation 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 8
is moved to the proximal direction, the thread 46 of the clip 4 is pulled in the proximal
direction by the thread 8, the knot 461 of the thread 46 of the clip 4 is locked to a

distal end portion 71 of the fixed tube 7, and, further, the deformation portion 42 is
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locked (indirectly locked) 'lhrough the knot 461, Q}.lereb:y the knot 4'61 is moved to the

distal direction, the thread 46 is tightened, and the deformation portion 42 is deformed.
In this manner, with the fixed tube gupporl portion 12 (which is an internal structure)
moved from the first position to the second ppsitibn inside the casing 11, the clip 4 is
securely fitted to the iﬁ vivo tissue to such an éxtent as'r’lot "to'come off evenifa
predetermined tension is reached or cxceeded,} so that the coil spring 22 which is an

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

' i)osition to the third position inside the casiﬁg 11, triggeting of thé trigger fneans
\(cancel;'ng of the restrictor) is carried out, whereby-the fixed tubé support portion 12 |
and the thread support portion 15 are moved relative to each other, and the

l deformation portion 42 is deformed. | These operations are all augomatically ’
performed by only thcbperation of pulling off the casing 11 in the condition v,where the
clip 4 is anchored t(; the in v%vd' tissue.

AS a result, the deformation portion 42 covers the wound hole and a
peripheral pdrtion of the wound ﬁo]e from the outside of the blood vessel wall, the
seal portion 41 covers the wound hole and a peripheral portion~ of the wound hole
from the insfde of the blood vessel wall, and the blood vessel wa{l is clamped between
the seal portion 41 and the defonnat’ion portion 42, whereby the wound hole is closed.
Then, the condition where the deformation portion 42 is in the above-mentioned form
is maintained (fixed) by the thread 46.

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 is in contact
with the inside surface of the blood vessel wall, as shown in Fig. 23, after the locking
of the thread support portion 15 by the pair of pins 18 is canceled (the restriction for

maintaining the coil spring 22 in the deformed state is canceled), i.e., after the
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. deformation of the deforrﬁation portion 42 of .the clip 4 is-completed, the casing 11 is
rhoved further in the proximal direction rclativé to the fi);ed tube support.portion 12,
and the cover tube supbort portion '14 is mbvcd further in the proximal direction

- relative to the fixed tube suppbrt portion: 12 aqd,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 brojectiohs 161 of the lifter 16 as shown in Fig. 24, the
projections 161 are pushed upward by the projections 141, and the lifter 16 is moved -
‘ “upward, whereby t-hc pin 17 is moved upwafd (in the direction of 'coming 6ff the
"threaci support portion 15). vAs a result, the connection betweeﬁ.the thread 8 and the
thread support bortion 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). 'Speéifically, the bent-back portion 81 of the tﬁrgad 8-
comes off the pin 1;/, resultjr’1g in that the thread 8 can be pulled off from the loop 462
of fhe thread 46 of the clip 4. |
. Thefefore, connection 'canéélihg means and a retained state ganceling means
are constituted of the lifter 16, the projec.tions’16‘1 and the proj.ections' 141. .

Subsequently, when the handling portionb 9 (casing 11) is méved further to fhc
proximal direction and the body ponioﬁ 2is pu]led off, the clip 4 is disposed (put to
indwell) in the living 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. Therefore, 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 és a blood véssel wall can be performed -
easily, speedily and assuredly. Namely, the wound hole can be closed (closed up)
easily, speedily and assuredly, and perfect stanching can be achieved.

Particularly, since the deformatioh portién 42 of the clip 4 is deformed by the
rcstoring-forcé of the coil spring 22, the operation of ménuélly deforming the
deformation portion 42 of the clip 4 by the opérator can be eliminated, thereby closing

A the wound hole exAtremelAy ea‘sil‘y, speedily and assuredly.

In addition, in the condition where the deformation portion 42 of the clip 4 is:
in a desired form between ihc first form and the second form, the ;:onditioﬁ can be A

. 'maintaineci by the thread 46. This makes it possible to cope wi'th various conditions
(statuses) of in \./ivo‘tissue membranes. |

" <Second Embodiment>"

Now, a sccoﬁd embodimcht of the tissue closing device éécording té the .
present invention will be des;:ribed below.

Fig. 26 is a perspective view of the second embédiment (loéked condition) of
thvc tissue cloéing device accordiﬁg tb the present inventiqn, Fig. 27 is»a sectional vie§v |
of a part on the distal side of a handling ?ortion in the tissue cl;)éing deviéciSho’wn in |
Fig. 26, Fi g.> 28 isa perspec’tive view of the second embodiment (unlécked co'ndition‘)'
of the tissue closing device according té the preseni invention, and F 1g 29isa
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 dffferences of the second
' chmbodiment frorﬁ the above-described first embodiment, and description of the same
items as above being omitted. |

As shown in thes¢ fig;Jres, in the tissue él‘osing device 1 according to the
second cmbodimcnt, alever (knob) 26 is provided ata aistdl end portion of a handling -
portion 9, as an operating portion (operating ﬁcmber) for changeover between a

~ condition (lockedAcoqdition') where relative movements of a fixed tube support portion
12and a casing 11 are inhibited and a‘con_dition (unlocked cbndition) whAerc‘relativeA ;
movements of the fixed ~tubé support portioﬁ 12 and the casing 11 Aare cnabled.

As shown in Fig. 27, a lock pin 27 provided with scrchthrca:ds 271 at its} i
outer circumferential portion is provided at a lower portion of the lever 26. |

Iﬁ addition, a hole pdrtion‘ 11‘7 in which to insert the lock pin 27 isAformed in
an upper portion of a distal end pQriion of the casing 11, and the inner circunifcrential
surface of the hole p&tion 1i7 is provided with screw threads 118 for screw
cngagement with the screw threads 271 of the lock pin 27

: BcSideé, a bottomed h(jlé pértibn 127 in Which to insert the lqck pin 27 is -
formed in an upper portion of a distal end portioh of the fixed iube support portion 12, |
at a position cbrr‘cspo’ndirig to the hole portion 117. - |

In the locked condition as gho&n-in Figs. 26 and 27, the lock pin 27 is
inserted in the hole portion 127 of the fixed tube support portion 12.  This inhibits
the fixed tube support portion 12 from moving relative to the casing 11.

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 21 is‘llock'ed relative to the fixed
tﬁbe support portion 12 and is immovable (the éos_iﬁbnal 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 (deformed state, active state).

Nexi, when the lever 26 is rotated (rotationall).'-opérated) by a predetermined -
angle (about 90°, in the example shown) in a ﬁrcdctcnnihcd dircctioﬁ
(éountcrclockwise_, iq the ekarﬁple shown) starting frqm the _above-ﬁlentioned‘locked'
condition, as s_.ho,wn in Fig. ‘28, thel lock pin 27 is moved upward to come off the hole -
portion 127 of thé fixed tube support portion 12, as shown in Fig. ‘29-. A§ a result, tﬁe

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

‘ cmbbdimcnt, when the c‘asiné 11 of thﬂe handling portion 9 is gripped by fin"ge;s of a
hand and the handliné ponion 9, i.e., a body portion 2 (arrangement device 3) is :
slowly moved to on;: directi(;n,"i.e.,' to a direction for pulling out of a wound hole
(préximal direction) to theréby pull off the body portion_ 2 from the wound hole, ‘all
thg_opcrations (motions) are pei’fénﬁed scquentially and continuously, resulting in that |
the wound hole |s closed wiih aclip4 'an:d the clip 4is diSposea (put to indwell) in the
living organism. ' |

Incidentally, when the lever;26 ‘is rotated by a predetermined angle (about 90°,
in the example shown) in the reverse direction to th¢ abovc (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 is again obtained.

According to the present tissue closing device 1, the same effects as those of
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. the tissue closing device 1 in the first embodiment"descr.ibed above 'ca'n be obtained.-
In the present tissue cl'osing 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 preveméd from operating erroneously.
<Third Embodiment> |
Now, a third embodiment of the tissué closihg dgvicc according to the present
. invention will be des;ribed b'e.l(')w.
Fig. 30 is a perspective yiew illustrating the third embodiment of_ the tissue
closing device aécording to the present in\{ention,'Fig. 31 is an éxploded perspectli\}e

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 Fjg. 32(b).
is a schematic plan vicw_. Besides, Figs. 32(a) to 39(b) are perspective ,vi‘ews for
illustrating thevoper.ations (_n'loyemems) of the tissue closing device .shovvv'n in Filg. 30,
in which 32(a), 33(a), 34(a), 35(a), 36(a), 37(a), 38(a), and 39(a) in cach figure shows
th.c,hand]ing bortion side, and 32(b); 33(b), 34(b),‘35(b), 36(b), 37(b), 38(b), and 39(b)'
shows the distal end portion.sidc. | a N -

lncidentally, in Figs. 30 and 33(a) to 39(3)’, an upper cover of a casing is not
shown for indicating the internal struéture. For a rail on one side (on the side of
arrow F), the inside tﬁcreof 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 is 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. “lower (side)”. .
Now, the tissﬁe closing dévice 1 according to the third embodiment will be
- déscribed, centered on the differences thereof from the above-described first
embodimcnt',.and descriptions of the items equivalent t;). the anve will be omitted.
As shown in Figs. 30 and 31, in the tissue closing device 1 in i'he third
, ehbodiment, a handling poﬁion 9 of an arrangement device 3 has a casing (main
Vbody). 11, a .éo,ver tube support portion 14 (cover member support portion) for
" supporting a covl‘er tube 6, a thread suppbrt portion (maintaining merﬁber sh'pporf.
‘portion) 15 for supporting a thread 8, a pin (connecting mcans).170 trum'ably disposéd '
at the thread support portion 15 and detachably connecting the thread 8 to the ihread
; support pdrtion 15, a first chérging mémbei 32, a second charging member 33, aslide
connécting member ‘(éonneéiingl- means) 34 for detachably connecting the thread
support portion 15 and the s_f;cond charging member 33, a pair of coil springs (springs)
22 Awhich ére elastic membérs (actuating members), a bair of guide bars 37, _a‘ lever
(knob).28, a iock portion 29 joine;d to the lower side of the lever 28, and a stopper 35. “
Here, the tissﬁe clbsing device 1 of the third embodiment-does not have a‘
fixed tube support p‘ortioh (lock member suppori portion) 12. ‘As will be described
later, the second charging member }3 aﬁd- 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 s:qnentially. :
- 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 11a. The casing 11
has' a tubular (angular .tubc-like) outside look with a roughly rectangular.
parallelopiped shape, and it is rounded on the nroxima] side.
] At a distal end porti'on of the casing 11, a connector 31 to which a hub 52 of a
sheath 5 is nio_ﬁn_ted (fitted) is provided as a sheath mounting mechanism for mounting
't-hc sheath 5 to 'thc arrangcment device 3 (the casing 11). .’i‘he connector' 31_ is
~ composed of an inner tube portion 311 into which the hub 52 is. inser.ted,. and an outer
tube poninn 312 disposed on the outer periphery of the inner tube portion 311 so as to
"be turnable (rotatable) in the circumferential direction.

The p_eripherai wall of the inner tube portion 311 is provided “with a '
rectiiinear slot 313 npening t‘o the distal end, and the peripheral-wall of the outer tube
porlt_ion 312 is provided wi_fh a spiral slot 314 opening -to the distai end. The. outer
tubc portion A312 can be rotate'd‘inva'nredetermined sense relative to the inner tube
portion 311 until a distal cnd portion of the slnt 314 in thc.o'utcr_ tube porti'on. 312
coincides with a distal end portion of the slot 313 in fhc inner t_ubel'portion 311, and
the outer tube portion 312 can be ;otafed in the reverse sense until 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 is .fblfmcd.
At the time of mounfing the sheath 5 to the~arrangeﬁ1ent device 3, in the
condition where the position of thé‘ 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}tion 312, a proximal end portioh of the ﬁub 52 is inserted into the inner
tube portion 311 so that the port portion 53 of the hub 52 of the shéath 5 is located at
- the distal end portion of the ‘§lot»313 in the inner tube portion A311. and the distal end
portion of t_he_‘slot 31‘4 in the outer tube portion 312, and the outer tube porlion 312 is
- .rotated in a predétcrmincd sense (in the cxémple shown, countcfclOckwise as Qiev@zcd
“from the dispal side). By this operation, the port pbnion 53.is pushed toward the
proximal side by an edge portion fronting on the slot 314 of the outer tube portion 312, N
and is gradually moved toward the prloximal side along the slot 313 in the inner tube
portion 311. In shoﬁ,“ the hub 52 of the sheath 5 is moved to the proximal direction,
to be inserted and fixed in tﬁe inner tube portion 311. In this mamier, the sheafh Sis
moﬁnted oﬁto the arrangement device 3. |
- In addition, at a central éoriio‘ﬁ of the cas'ing 11 and on the inside of the upperv
cover 11a and on the insidelof the loweri cover ilb, grooves 9.1Aint0'which to insert a
proximal end p9rtion' 325 of a rod-like element 322 'cqrrésponding to the first Achargirﬁg
member 32 which will be describgd léter are‘fdrmed oppositely to each other and
along the lpngitudina] 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, arib 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 merber 32 wﬁich'will be described later. is
made to abut on the pair of projections 93, wﬁereby thé first charging member 32 is
inhibited from moving in the proxihal direction beyond the projections 93.

‘Besides, at a central portion inéidc: the éasing 11, a guide bar support portion
38 is provided (fixed), and at a proximal end portion i.nlsidé the casing 11, a guide bar.
support portion 39 is provided (fixed). |

The pair of guide ba‘fs 37 are disposed between the guide bar support portion
38 and the guide bar support portion 39, . Of the guidqbaré 37, distal end portions are

- 'hcld (supported)‘by the guide bar support -portion' 38, and proxifnal end.portidhs are
‘held (supported) by the guide bar support portion 39. 'Bcsidcs; the guide bars 37 are
disposed along the longitudinal direption of the afrangement device 3 (the casiﬁg 11) |

50 that they are parallel to eéch ‘other. |

lncidcntally,‘ while the guide bars 37 are eéch composed of a pipe (pipe
meniber) in the exa;n'ple .sho.wh, they are not limited to this configuiation and rﬁay be
solid. | |

. In additibn, at side portions in the casing 11, a pair of rail.sl 36 are provided'
(fixed) over the range from the guide bé_r support porfion 38 ~to' 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 otﬁer.

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 ncaf ﬁ cenfral pértio’n of the rail 36.
Besides, the first charging member 32, the second charging member 33, the
guide bar support portion 38, the siide connecting member 34, and the thread suppbrt |
: bortion 15 are disposed in_side the casing 11 so that they can’'be moved, relative to the
casing 11, in the longitudinal direction of the érrangemént device 3 (the casing 11).
In this case, the first charging memt;er 32, the second charging member 33,
 the slide connecting member’ 34, -and the thread support portion 15 are disposed in this
order along tlhe_ direction of from the distal side to@ard the proximal side. Th'e
-sccond charging.membcr 33 is so dispose.d that the guide bar.support bortion 38 is
located between its distal end portion and itsproximallend portién.
In addition, the cover tube support portion.14 is so diéposed as to be located
‘ bctwe_én the éuide bar support porti(;n 38 and a proximal end portion of the second
charging member 33. : |
Besides, thé base p(')rt'i_on 321 of the first 'chargc.portion 32 is located én the
disial side relative to the coﬁncctor 31. | |
: Thelslide connecting m;:mhe'r 34 is corﬁposed of a base portion 341, and a |
pair of rod-like elements 342 projecting in thé proximal diréctioh from ‘bo‘th‘sidc
portions of the base portion 341. |
On proximal end portions }47‘of the rod-like element‘s 342, pawls 343 facing
each other and projecting 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 basc 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 in Figs. 30 to 32B, at both side pqrtions of a distal end portioh.of
" the thread support portion 15, projections 155 for ehgagement with the corresponding
pawls 343 of the slide connecting rr)ember 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 bortion 150 opened to the upper.
side ahd to the proximal end thereof.

Besides,_the thread 'shpport portion 15 is provided in its distal end portion

- with a pair of hole portions 156‘thr'ohgh which to pass the- thread 8.. Further, the
.riistal end portioh of the thread support portion. 15 is provided Vbetweer] the pair or

~hole portions 156 with a hole portion 157 through which to pass the thread 8.

In addltlon the distal end portion of the thread suppon portion 15 is provnded

~ with a pal_r of hole portlons 158 through which to pass the pair of guide bars 37.
| The pin 176 ‘is corhposed of a base portidn 171; and a projection 172
erectingly provrded at a central portion of the base portlon 171.

The pin 170 is dlsposed to be tumable at its base portion 171 relatlve to the
thr_cad .support portion 15, and it can assume an erected state where the projection 172
(the pin 170) is ‘erecting and a _fallen'st.':ltc where the projectron 172 (the pin 170) is
fallen. The r)in' 170 is maintained in the erecting state by the abutrhent of the bottom
surface (back surface) of the base portton 171 'thereof on the upper surface of the rib
92 of the casing-ll. ‘Incidentally, the pin 170 is disposed in the reccssed 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. opcned on the distal side), and a support portion 352
supporting the stopper body 351, and the support portion 252 is disposed (fixed) on
the guide bar support portion 39. The projection 172 of the pin 170 is inserted into

the stopper body 351 of the stopper 35. This configuration ensures that the thread
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. support portion 15 is retained (locked) by the stopﬁer 35 through the pin 170, w,héreby
the support portion 15 is inhibited from moving. lThc pin 17Q and the thread support
portion. 15 are inhibited by the stobper 35 from m"(')Ving' to the distal direction relative |

- 'to the casing 11. |

In addition, at least the stopper body 351 of tﬁé stopper 35 has an appropriate
hardnéss and is elastically deformable. Bcsidcs, the length of the gap (gap distance)
on the distal side of tﬁc stoppér body 351 is set to be smaller than the outside diameter
of the projcc_:til'on 172 of the pin 170. |

The above configuration ensures ._that until the force e*ertcd dn the thread
‘support portion 15 (the pin 170) through the thread 8, ie., thé forée (puiling férce)
with which the thread support portion 15 is pulled in the distal direction through the

| thread.8 c_.xceeds a prcd'cterniined thréshold (predetermined value), the thrlea(_i support
portion 15 is inhibited from-mov'ing. ~However; when the quéc- has exceeded the
threshold, the projection 172 of the pin 170 comes out of the gap of the stopper body
351, wheréby it is made éossiblc for the thread suppért portion iS to move to the
distal direction relative to the 'caéing 11. In this case, as will be described later, the
thread support portion 15 (the thread support poftion 15, the siide connecting member
34, and the s'ecp'nd chargin‘g member 33) is perrﬁitted to move in tﬁe distal direction,
whereby it is made possible to cancel tﬁe 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 preferably about 150-15,000 gf, more preferably about 200-
1,000 gf.

This ensures that even if the clip 4 is somewhat caught inside a blood vessel
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. or the lik¢ before the seal portion 41 of _the.clilp 4 comés-into secure contact with the
wound hole and the surrounding tissue,. the élip 4 can be expected to be releas;d )
before the pin 170 slips off from the stopper 35 (u‘nl’ocking is made), so that the clip 4

. can be moved to the wound h(;le and the seal port’ion 41 can be brought into abutment
on the wouﬁd hole z;nd _the surrounding tis-sue. In--addition, the pin’ 170 can be
expecied to slip off from the stopper 35 (unlbcking is made) before the wound hole

. aﬁd the surrounding tissue ar’é excessively pulled in the proximal direction by the clip
4. Thus, the Isc,al pdnion 41 can be brou_ght into abutment oﬁ the wound hole and the
-surrounding tissue. safely a})d assuredly.

The thread 8 is composed of a double thread (double thread-like member) in
which a thfead (thread-like member) is turned back and one end portions of whi‘ch isa
 bent-back portion 81. 'In addition, t‘he thread 8 is passed through the, héle' portions
156 in the thread suppbrt poriion 15 in its single-thread state and is then wéund once
around a distal end. p.ortior_l.ofl the thread support portioh 15. Thereafter, both end
porﬁons of thé thread 8 are tied to each other, before.being attached to the ‘thread
support port-ion 15. - | ‘ |
The thread 8 is paséed through t;he clip 4 (a loop 462 of a thread 46 of the clip‘
4),is tumed. back at a distal end portion of the afrangement device 3 to retain the ciip
4, then, in this condition, the thread fs passed through the hole portion 157 in the
thread support portion 15. Further, the bcnt-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 (parallelopiped).
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The second charging member 33 is provided in ‘its distal end portion with a
hble portion 331 through which to pass the cover tube 6.

In addition, the second ct;arging member 33 is provided in its proximal end

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

: cﬁargin_g member 33. |

Besides, at the pr(_)xi_mallend portion of the éecond charging member 33, a
pair of projec’ted portions 334 projected l_in the proximal direction fro.m'an' hppér
‘portion and a lower portion 6f the proximal end portibn are erectingly provided. At
proximal end portions of the projécted portions 334, pawls 335"facing gach other and. N

projecting t0§vard the inside are'eréctingly provided. The pair of pav‘vlsl 335 are
engaged with the base [-)ortion.34l' of the slide connecting memb_c'r‘34. |

In addition, the. distal end portion of the seco.nd charging member 33 is
pro.vided with a pair of recésscd portions 336 in an uppér portion and a lower portion
thg_reof. . -

The first charging fnember 32is compdsed of a base' pbrtio'n 321, and a pair_
of rod-like c.:lerlnents'3224 p'rojécting in the proxiinzil directioh from 'aﬁ uppér 'portibn
and a lower portion of a proximal end pbrtion of tﬁe base portion 321.

On proximal end portions 325 of the rod-like ¢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
‘ cévcr tube 6 is fixed (supported) between the pair'df hole 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 scéond charging mer'nber 33 and.
the base portion 341 of the slide conncctiﬁg member 34.

* The outside diameter 'of a proximal end portion of the fixed tube 7 is set to be
greater than;th.e inside diameter of the hole portion 33V2 in a proximal end portion of
the second charging membcf 33 and the inside diameter of the h,élc portion 345 in the

~ base porti(:)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 thé 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 pawls 335 of
the second chargmg member 33 is engaged with the base pomon 341 of the slide
connectmg member 34, the proximal end portlon of the fixed tube 7 is held between
the, proxnmal end portion of the second chargmg 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'ember 33 and the - slide cOn'nectihg
member 34. Therefore, the sccoqd éharging' member 33 and the slide connecting
member 34 constitute a fixed tube support portion (lock member support portion) for
supporting the fixed tube 7.

The pair of guide bars 37 are passed through the pair of hole portions 333 in
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 thé groo:\)es 361 in the pair of rails 36.

This ensures that thé' 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 37l and the rails 36 alnng the lon'gitudinall
- direction (axial direcpl;on) of 'tne guide bars 37 and the rajls 36. |

Here,_v in an initial condition (the condition upon aésémnly) shown in Fig. 30,

' .the pair of projcétcd portinns 323 of the first charging member 32 are engagéd with
“the pair of recessed portions 336 in the distal end portion o-f the second nharging ‘

member 33. This ensures that the first charging member 32 and the sgcond charging .
membér 3I3 are to be moved ns one bndy. | |

‘Besides, in thé initial condition, the pair of pawls 343 of Ith'c slide nonnccting
member 34 are engaged with the pair of projections 155 on the distal end portion of
the- thread nupnort portion 15. This ensures that the slide connecting member 34 and
tne, thread snpport portion 15 are. to be movéd as one body. Strictly, however,
movement of the slide connecting mernbcr 34 4and the thrend support portion 15 is
being inhibi'tedlby th'e-stdpper 35 and the lock poftion_29.

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

As described later, in a charged condition (the condition where the coil
springs 22 are retained in their contracted state, i.e., their active state) at the time of

use shown in Figs. 33 and 34, the pair of pawls 335 of the second charging member 33
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. are engaged with the base poriion 341-‘ of tHe sl.ide “connecting member _34.
' Simultaneously, the pair of recessed portions 336 in t-he distal ‘end portion of the
second charging member 33 a.nd.- the pair of p‘fdjected ‘portions 323 of the first :
charging member 32 are diser.lgaged frdm_ea;h noth_er. This ensures that the second
charging member 33, .lhe slide connecting member 34, the thread support portion 15,.
and thé fixed tube 7 are to be moved integrally, and the thread support portibn 15 is
_ ihhibite_,d from hqo_ving relativ'é to the fixed tube 7 (moving to the proximal direction).
~In addition, the members for'conﬂecting the _clip 4, tﬁe‘thread support portibn
15, and the casin‘g‘ 11 along the lo'ngitudina-l direction of the arraﬁgcment device 3 do
“not include any mcmbef that can extend and contract in the loﬁgitudinal dircction of
the arrangémcnt device 3, such as a spring. Therefore, in the charged conditioﬁ, the
distance between the clip 4 and the c'asing' 11 is kept substantiél:ly constant .until the -
~ force exerted on the thrcad_suppon'porlion 15'throhgh the thread 8 exceeds fhe above-
mentioned_predeten;]i;led thr‘eshold. |
Besidés, the pair of coil springs 22 are diSposed in the outér periphery .of the
pair of ,guide‘bars 37, respcctivély.- Each éf the coil springé 22is pqsscd through the
hole portion 344 in the slide connecting mcmber 34, and -‘_is located betweéen the
proximal end Iportion of the second charging member 33 and the‘ disial end poftion.o_f
the thread support portion 15. Thé dist-al end Qf each coil spring 22 abuts on the
proximal end poftion 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 is 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 conditi(_)'r_l is where such relaiive iﬁovéments are permitted. In the
charged condition, the locked condition is where' miovements of the second charging |
member 33, the slide connecting member 34, the thread support portion 15, the fixed
tube 7, and the pair of éojl springs 22 rclati\;c to the éésing 11 are inhib‘ited, and the
unlocke(i condition is where such movements are permitted. -
| " The lever 28. is dispbsed on an upper surface on the outer side of an upper
cover 11a of Fﬁc casing 11 in such a manner that it c_a_ﬁ move (slide) in the directions
* of arrows “a” and “b” shO\;vﬁ in Figs. 30 and 31. | )
The lock portion 29 is joined to the lower side of the le;zer 28 SO tﬁal the lever -
28 and the lock portion 29 are to be moved as o_nc‘ body. The ldck portion 29 is
_' locglgd on lh;: inside of thé‘upper cov;ar 11a of the casing 11. In:additién; on the lock |
portion 29, the projeétéd portibn 291 projected downwards is cre(:ﬁngly prm)_ided_. .
| When the iever.28 —is located at the lock position shown in Figs. 30 and 31,
thé projected Iportion 291 of the lock portion 29 abutsl on the distal end side of the
p;ojcction 346 of the slide connécliﬁg‘ mcrﬁber 34, so that the projection 346 is lockéd‘
by the projecied portion 291, whereby:the slide cénnecting-..membér 34 is inhibited
from moviﬁg to the distal direction. The slideiconnecting member. 34 is locked by
the lock portion 29; so that in thc'iniiial conditidn-, the slide conneéting member 34
and the thread éupport portion 15 are inhibited from moving to the distal direction,
whereas in the charged condition, the second charging member 33, the slide
connecting member 34, the thread support member 15, the fixed tube 7, and the coil
springs 22 are inhibited from moving to the distal direction, whereby an operation of
causing the 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 is m0v¢'_q'(retracted) to a lateral side relative to the- projection 346 of the slide
cbnnecting member 34 (to a pdsition 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 conneéting membe_r 34 to the distal direction is permitted on
condition that the coﬁditibn where the thread suppéﬁ.portidn 15 is inh.ibitedA by the
stopper 35 from moving is canceled (unlocked); namely, the locking of the slide
connecting member 34 by thé lock portion 29 is canceled. In the charged condition,
movements_of the secqnd charging member 33, the slide connecting member 34, the
‘thread support p(;rtion~ 15_, the fixed tube 7, and the coil Springs 22 to.the 'distai
_direction are permitted on condition that the condition where the thread support
portion 15 is inhibited by the stopper 35 from moving is 'canceled,-where;by an
‘l operation ‘of causing the coil springs é2 to actuate is permitted. |
Incidc_:ntally; ‘the lever 28 and the lock portion 29 constitute éhangeover‘
~ means for changeo;e; betwrc;,enA the locked condition where an operation of caﬁsing the
paif of coil springs (actuating members) 22 to actuate by trigger means is inhibited
and the unlo‘ckéd condition whéréthis AoperationAfs penﬁitted.

Now, proccdure of performing a stanching work byfuse of’ tAhe 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 pl’OCCdlAJl’C;in therapeutic treatment (PCI) or
diagnosis (CAG) using cathétcrs, a sheath 5 is indwelling, and the sheath 5 is used for
the stanching work. A distal end portion of the sheath S is passing through a wound
hole and inserted in a blood vessel.

As shown in Figs. 30 and 31, in the initial condition, the lever 28 is located at
the lock position, the projected portion 291 of the lock portion 29 abuts on the distal
end side of the projection 346 of the slide connecting member 34, and the projection

346 is locked by the projected portion 291, whereby the slide connecting member 34
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- is inhibited from moving t6 the distal dircctibﬁ.
First, as shown in Figs. 33(a) and 33(I.)),_tl'1‘é ‘operator (user) gradually insert ’
the arrangement devicé 3 into the through-lumen 51'in the sheath 5 from the proximal
. side of the sheath 5. Then, in the condition Where the position of the distal end
portion of the slot 313 in tllle inner tube portion 311 of fﬁe connector 31 cc;incides with.
the pdsilion of the distal end portion of the slot 314 in the outer tube portion 312, the
hub 52 of the sheath 5 is 'préssed against the base pdrtion 321 of the first charging
member 32 -W_hile pushing the first charging memberv 32 in the proximal direction,
the proximal end bortion of the hub 52 is inserted into the inncf tube ponrtion 311 86
~that the port portion 53 of the hub 52 of the sheath 5 will be l(_)‘cated‘ at the distal end -
portion of -the slot 313 in the inner tube portion 311 and the distal end portion lof the
: slot 314 in the outer tube portion 312. As a result of this, the sheath 5 is tentatively
mounted:to the arrangeinenl device 3 (the casing 11).

In addition.,'at- .th‘e‘ time of this tentative mou‘nting,l the second (;harging
mehber 33 is moved to the proximal direction togéther with the first charging
member 32,. whereby the cdilA .springs 22 are gradually cont;’acted. (deformed; “
activated; charged) while being clamped:belweeh the second éhargin'g men)ber‘33 and
the thread sﬁpport portion 15. ’i‘hen, the pair of i)awls 335 of thé second charging
member 33 are engaged with the bqée bortion 341 of .lhe slide connecting member 34,
th;reafler the proximal end bortions 325 of the pair of rod-like elements 322 of the
first charging member 32 are inserted into the pair of grooves 91 in the casing 11 (see
Fig. 31), the spacing between the proximal end portions 325 of the rod-like elements
322 is enlarged (see Fig. 31), and the engagement between 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 is released (see Fig. 31).

This results in that the second charging member 33 cannot move relative to

52



WO 2007/037516 . . . . PCT/JP2006/319917

- the sljde connecting member 34 and the thréad su'p'port ']Sqrtion 15, the coil springs 22
* are retained in the contracted state (deformed state; acti\}e state), and the fixed tube 7 ’
is held (substamially> fixed) by >the second charging member 33 and the slide
. connecting member 34 (the thread support'pprtic'm 15 is inhibited from moving in the
proximal direction reiative to the fixed tube 7). 'Ir.l other words, th‘e positional
relationships.among the second charging hem'ber 33, the slide connecting member 34,

. the thread support portion '15,’ the fixed tube 7, and the coil springs 22 are fixed, and
these can be 'm'oved' as one body. - This conditibn'is' referred to as the chavrgved

;:ondition. | |
In this tentatively mounted condition, the clip 4 (the“seal portion 41 of the
clip 4) is 'stored in the through-holg (lumen) 51 in the sheath'S. Therefore, 'at the

' time of inserting the proximal end po}tion of the hub 52-of the sheath SI into the inner

~ tube portion 311 to fe?lize the charged condition, the clip 4 would not damage the
blood vessel wall; tl;u:;, very' good safety is secured.

Next, aé shown in Figs. 34(a) and 34(b), the oufer tube poftion 312 is rotated

~ina predeteﬁnined sense (in the exa’mp'le shown, éounterc;lockwise as viewed from the
distal side). By this, the }Sort portion 53 is pu'shed in the proximal direction by an -
edge portioﬁ fronting on the slot 314 of the outer tube portion 312 and is thereby
gradually moved to the proximal di;ecfion along the’slot 313 in the inner tube portion
311. The seal portion 41 of the clip 4 and the cover tube 6 'gradually prqtrude from
the distal end portion of the sheath 5. In other words, the hub 52 of the sheath 5 is
moved to the proximal direction, to be inserted and fixed in the inner tube portion 311.
Besides, in this case, the first charging member 32 is pushed by the sheath S and
moved to the proximal direction. Incidentally, the first charging member 32 is
inhibited from moving to the proximal direction beyond the pair of projections 93 of

the casing 11, since the base portion 321 of the first charging member 32 abuts on the
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projections 93.  In addition, since the engag.e.ment'betwecn'the first charging member
32 and the second charging member 33 has already been 'released, the second charging ‘
member 33 is not moved. '

As a résult, the sheatﬁ 5 is mounted to fhe arrangement device 3; in addition,
a distal end portion of the cover tube 6 protrudes ffoiﬁ the distal end p(‘>rtion of the.
sheath 5, and the seal portion 41 of the clip> 4 also protrudes, to be inserted in the

: biood vessel.
Thds,' in the 'tent'atiive'ly mpun’ted 'condition whéré the 'hub' 52 of the sheath 5 is
' inscrted in the inﬁer tube portion 311, the élip 4 is stored in the -through-lumen'SI in
“the sheath 5. Besides, when the outer tube portion 312 is oper,ated:to rotate starting
from the tentatively mounted condition, the hub 52 of the sheath 5 is gradually fnoved
to the proximal direction, to be insertéd in the inner tube portion 311, slo that the seal
portion 41 of the clib 4 can be'seciurely prevented from abruptly protmding from the
distal end of the sh;eath 5 t_o’wa_rd the blood vessel wall. Therefore, the sheath 5 can
be inounted to the arrangemém device 3 easily, assurcdl);, and in saféty.

Nexi, the casing 11 of tﬁe Handling portibn 9 is gripped by fingers of a hand,"
and the handling portion 9,'or the main body pdrtion 2 (the afraﬁgement device 3), is
slowly moved to one direction, i.c., to a direction for pulling out of the wound holeﬂ(in
the proximal direction), with the re'éult' that the wound hole and the surrounding area
are covered by the seal porti(;n 41 of tﬁe clip 4 from the inside' of the blood vessel wall
(positioning of the seal portion 41 is done) (see Fig. 35B). The deformation portion
42 of the clip 4 is moved to the outside of the blood vessel.

In the work (operation) of covering the wound hole and the surrounding area
with the seal portion 41, at the time of moving the main body portion 2 to the direction
of pulling out of the wound hole, the operator senses the resistance upon abutment of

the seal portion 41 on the wound hole and the surrounding tissue (surface abutment
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. resistance), whereon the operator judges that the se:al- portion 41 has come into
abutment (surface abutment) on the wound hoie and the surrounding tissue. Hence,
the positioning of the seal portion 41 is completed:

In this case, thg merﬁbers for éor_mecliﬁg the clip 4, the thread 15, and the
casing 11 to one another in the longitudinal ciirectioh 6f the arrangement device 3 do
not include .any member such as a si)ring‘ that will extend dr contract in the

_ longiludinal direction of the afrangemcnt device 3, and the distance between the clip 4
and the casjhé, 11 is kept. substan_tially constant. Therefore; the operator can sense

. ihe force exerted ‘on the s_éalnportion 41 bf the clip 4 _dircctly‘through. his fihg_c,rs,.

"whereby the resistance upon abutment of the seal portion 41‘\0f the clib 4 on the
wound hole and the surrounding tisspe can be sensed accurately.’ |

In addition, the 'secoﬁd Chargiﬁg member 33, the slide connecting member 34,

| - the lthread support po?tion 15, the fixcd_ tube 7, and the coil springs 22 are inhibited-by
the lock portion 29 from m_o‘ving to the distal direction, so that the coil springs 22 can
be Sccurely prevénted from actuating before the positioning of the. seal portion 41 is
completed. o

This'ensures.t.hat the positidnin;g of the seal portion"41 of the clip 4'can‘ be
conducted easil y-and assuredly. |

Next, as shown in Figs. _35(‘a).and 35(b), the lever 28 is moved to the
diréction of arrow “b”, to be‘ located in an unlocking position. As a result, the lock
portion 29 is moved in the direction of arrow “b”, the projected portion 291 thereof is
moved (retracted) to a lateral side relative to the projection 346 of the slide connecting
member 34 (to a position where the projection 346 is absent), and the projection 346 is
unlocked from the projected portion 291. This ensures that the movement of the
second charging member 33, the slide connecting member 34, the thread support

portion 15, the fixed tube 7, and the coil springs 22 in the distal direction is permitted
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on cqndilion that the inhibition 'bf the thrc,ad‘sﬁpp(‘)r‘t por:tion 15 from movement by the
' sfopper 35 is released. | |
. Next, the main body portién 2 (the arrangement device 3) is slowly moved to
~ the direction of pulling out of t‘hc wound hole (in the proximal direction), and the main
. body portion 2 is p.ulled out of the wou;ld holé. By this, all thc;. operations.
(moveménts). are performed sequentially énd éontinuouSly, whereby the wound hole is
~ closed with the clip 4, and‘the; clip 4 is disposed (made to indwell) in the living body.
Now, the prpcédure and opgrationg in this éase will be déscribed in detail below. -
First, as shown in Figs. 36(a) and 36(b), when the handling portion 9 (the
) \casing. 11)risAmovcd to the pfoximal direction, the -thread suppdrt portion 15 is pulled -
in the distal direction through the thread 8, since the seal 41 of the clip 4 is abutting on
the inside surface of the blood vessel Wall (the surface remote from the i)ody surface).
When the force (pull.ing forcé) exerted on the thread support portion 15 tﬁ_rough the
thread 8 exceeds the: p‘redet'e;’mincd threshold, the projection 172 of the pin 170 comes
out‘ of the gab in the stopper body 351 of the stopper‘35, and the second charging
member 33, the slide connecting.member 34, the thread support portion 15, the fixed .
tube 7, and the coil springs 22 are movcd as one Ibody to the distal direction relative to
the casing 11.
Here, in the positioning of the éeal portion 4i in the condition where the slide
‘connecting member 34 is inilibited by the lock portion.29 from moving in the distal
direction, even if the positioning is unsatisfactory because the clip 4 is caught in the
blbod vessel, for example, the clip 4 can be expected to be released before the pin 170
comes off from the stopper 35 (the locking is canceled), so that the clip 4 can be
moved to the wound hole and the seal portion 41 thereof can be made to abut on the
wound hole and the surrounding tissue. Thus, the operation of positioning the seal

portion 41 of the clip 4 is performed doubly, so that the seal portion 41 can be made to
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.. abut on the wound hole and the surrounding‘ti'ssue assuredly.
When the second charging member 33, the shde connectmg member 34 the
thread support portion 15, the fixed tube 7, and the coil springs 22 are moved to the '
~ distal direction relative to the casing 11, the deformation portion 42 of the clip 4 is
moved together with the fi.xed tube 7 to the distal direction relative to the eover tube 6,
and the defonnation portion 42 comes off‘ from the distal end portion of the cover tube *
~ 6, resulting in that the deformation portion 42 can be deformed.
When the proxrmal end portrons 347 of the parr of rod-like elements 342 of
- the slide connectmg member 34 are moved until they are located in the hole portions
"362 in the pair of rails 36 as shown in Figs. 37(a) and 37(b7),-the proximal end portions
347 of the rod-tike elements 342 come to be movable (displaceable)‘sideways (to the
' directions of arrows E and F) On the other hand, the slide connecting‘ member 34 is
' biaoed in the distal drrection relative to the_ thread support portion 15 by the.restoring
forces of the coil Asprings_ :’22.‘ By the biasing force, therefore, the proximal end
portions 347 of the rod-lilre elements 342 are moved‘ roughly sidewnys along the
projections 155 so as to be inserted-(retrncted)'into the hole portions 362, and the
pewls 343 of the rod-like elements 342 come off the projeetions 't55 of the thread
support portion 15. - |
As a result,.the connection hetween the thread support portion 15 and the
second charging member 33 by the slide connecting member 34 is canceled, and it
becomes possible for the thread support portion 15 to move to the proximal direction
relative to the second charging member 33, the slide connecting member 34, and the
fixed tube 7. In addition, with the connection between the thread support portion 15
and the second charging member 33 by the slide connecting member 34 thus canceled,
relative movements between the thread support portion 15 and the second charging

member 33, the slide connecting member 34 and the fixed tube 7 are permitted, and
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. the restriction to hold. the coil springs 22 in the deformed state (active state) is
 canceled.

_As a result, the thread support portion 15.is moved bsl the restoring forces ;)f
the coil springs 22 in the proximal direétiqn relé(ive to the second charging member
33, the slide connecting n;ember 34, and the "fixed tube 7. In this manr;er, the slide.'
connectihg member 34, the pair of proje(‘:tion's 155 of the thread support portion 15,
thg pair of projected portions. 334 of the second charging member 33, and the hole
‘portiorlls 362.in the péir. of rails 36 function as trigger means for putting into actuation
t.he coil sprinés 2‘2. by canceling the restriction to hold the coil spfings 22in the'a’ctive‘

" ‘state. | In addition, the slide connecting means 34, the pair-of hrojeétions 155 of the -
thread support por_tioh 15, and the pair of projected portions 334 of the s'econd'
: chargihg ‘member 33 functioh as restr:icting means for holding tl_le coil‘sp'rings 22 in
the éctive state. Fuftlier, the operation (t_riggering operation) of moving thé‘ broximal
end portions 347 of the,rq(i-like elements 342 of the slide connecting member 34
con‘necting the thread supborl portion 15 and the second charging member 33
sideways (in the direction in whi‘ch.the pa§vls 343 of tﬁe rod-like ei_c:ments 342 come
off from the projections 155 Qf the thread support member 15)'.‘ is automatically
performed by the operator’s action of pﬁlling out (moving) the handl_ing portion 9 in
the proxifnal di;'ectioq and by the biasiﬁg forces of thei coil springs 22.

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

to the distal direction, the thread 46 is tightened, and the deformation portion 42 is
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.. deformed.
As a result, the deformation portion 42’ ‘covérs the wound hole and the
surrounding area from the outside of the blood vessel wall, tﬁe seal portion 41 covérs
the wound hole and the surrounding area from tﬁe inside of the blood vessel wall, and
the blood vessel wall is sandwiched by the seal portion' 41 and the deform'ation portion
42, whereby the wound hole is closed. Then‘on, the condition where the deformation
. p@rlion 42 assumes the above-mentioned form is retained (fixed) by the thread 46.
In addit_ion,‘after_ thé connection between the thread support portion 15 and
fhe second ch‘argiﬁg member 33 by the slide connecting memb§r 34 is canceled (thé
"(cstriétion to hold the coil springs 22 in the deformed state is cimceled), i.é., after the
deformation of the deformation portion 42 of the clip 4 is completed, whén‘the‘
' handling ponion 9 (the casiﬁg 11) is. further moved to the proximql direc,;ti(')n under the
coﬁdition where the seal portiqn 41 of the clip 4 abuts on the inside surfg;:e of the
blood vessel wall a§ showq in Figs. 38(a) and 38(b), the casing 11 is further moved to
the proxirﬁal diréction rclat:ivc to the thread support poftion 15. The thread support
portion 15 is further moved to tht;, distal diréction 'relati\‘fe to the casihg 11.
| When the pin 170 provided at the thread support porii(m .15.. is moved until if
is located on the distal side rélative to a distal end -portion of the rib 92 of the casing
11, the pin 170I is turned at the step pbr(ion 921 ._andl the projec‘tion 172 thereof falis
flat. | | |
As a result of this, the connection between the thread 8 and the thread support
_ portion 15 by the pin 170 is canceled, whereby the connection between the thread 8
and the thread 46 of the clip 4 is canceled (the condition where the clip 4 is retained
by the thread 8 is canceled). Specifically, the bent-back portion 81 of the thread 8 is
released from thc projection 172 of the pin 170, resulting in that the thread 8 can be

pulled out from the loop 462 of the thread 46. Therefore, the step portion 921
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. constitutes disconnecting means and retained condition éanccling means.
When the handling portion 9 (the casing 11) is further continuously moved to
the proximal direction, first, only the main body portion 2 is évul‘sed from the patie'nt
. (up to distal end portions of the sheath 3, the cover iubc 6, and the fixed tube 7). At
this stage, as shown in Fié. 38(b), the bent—baék portilon‘ 81‘(‘)f‘ the thread 8. is located in,
the exterior of the patient’s body without being pulled out of the loop 462 of the thread °
46 of the clip 4, and the clip 4 is retained by the thread 8. '

To be more :specific, in the tissue closing device 1, the length of the thread 8
is set to be compératively lafge, on the basis of structure and me_chanism, 5o that at the
"siage }mmediately upon the evulsion of the main body portion 72‘ frorﬁ the patient, the -
bent-back portion 81 of the thread 8 has not yet been pulled out of the loop 462‘0f the

: thread 46_bf the clip 4, the (.:lipr4 is re‘téined by the thread 8, and the beﬂt-baék portion

81 bf the thread 8 is located in the exterior of the patient’s body. Theref(l)lre, where
the main body ponion é_ana the bent-back ‘portion 81 of the thread 8 are gripped by
the operatdr, the. clip 4 can be retained (secured) through the thread 8, whereby it is
made possibie to cope with vari(;us. situatiéns, and a véry high safety is realized. In
tﬁis case, for example, the operator can take out the clip 4 présent in the blood ve'ssel.
by an operafion, ‘while retaining it through the thread 8.

If ther;: is no problem, as shown in Figs. 3'9(_al) and 39(b), the handling portién
9 (the casing‘ 11) is | further‘ move'd to the proximal direction, and the thread 8 is
evulsed from the patient. As a result, the clip 4 is disposed (made to indwell) in the
living body.

According to this tissue closing device 1, the same effects as those of the
tissue closing device 1 in the first embodiment described above can be obtained.

In addition, according to this tissue closing device 1, a simpler structure is

realized as compared with that in the first embodiment, and the various effects as

60



WO 2007/037516 K ) . ) . ‘ PCT/JP2006/319917

above-mentioned can be obtained.

While the tissué‘closing device has been deécribed above based on the
embodiments shown in the drawings, the present inventioﬁ is ‘not limited to the
embodiments, and the configurations of the gomponénts may be replaced by arbitrary
configurations having‘ thel- same or equivaleht funétidns.- Besides, otﬁer arbitrary
componehts may be added to the configurétiori according to the presént invention.

In addlition, the cohfiguration of the present invention may be a combination
of arbitrary 'two 6r more configurations (features) of the above-described
émbodiments.‘ | | |

| For example, a member corresponding to the lever 28 ai)d the lock portioh 29
in the third embodiment, i.e., changeover means for changeover between a locked

"condit‘ion where an operatidn. of pijtting the coil springs (‘fi;st ela‘sti'c member)
(actuating member) 22 into actuation by triggering means is inhibited and an_;Jnlocked
condition where thi; oper,atjé)n is permitted, may be provided in the first embodiment
and the secona efnbodiment.

" In addition, the conne(;,tof 121 in the first .embodimen‘t. and the second
erﬁbodimcnt may be replaced by the connector 31 in the thifd'embodiment, and the
connector 31 in the third embodiment may be replaced by the connector 121 in t'her
first gmbodimerln and _the second embodiment. - | |

Besides, whiie one bf the'two end portions of the thread 8 is fixed in the
handling portion 9 and the other is disconnected in the above cmbodiments, a
configuration in which both of the end portions are disconnected may be adopted in
the present invention. In such a configuration, the thread 8 is left on the living body
side in the state of being connected to the clip 4. Thereafter, the thread 8 can be

frecly evulsed by an operator’s operation.
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CLAIMS

1. 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 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; and

with the actuating member actuated by the trigger means, the closure and the
lock member are 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 state, and cancels the restriction of the restrictor for retaining the first elastic

member in the active state, and

when the handling portion is moved to the proximal direction in the condition
where the seal portion is in contact with a surface of the living tissue which is distal

side from a skin surface, the trigger means automatically cancels the restriction for

retaining the first elastic member in the active state.
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2. The tissue closing device as set forth in claim 1, wherein the
arrangement device has a retaining member for retaining the closure so that a portion
of the closure on the opposite side of the seal portion of the deformation portion can be

moved relative to a portion on the side of the seal portion of the deformation portion.

3. The tissue closing device as set forth in claim 2, wherein when the
trigger means cancels the restriction of the restrictor for retaining the first elastic
member in the active state, the retaining member is moved to the proximal direction by
a restoring force of the first elastic member so that the retaining member pulls the
closure, in the condition where the deformation portion of the closure is locked to a

distal end portion of the lock member, whereby the deformation portion is deformed.

4. The tissue closing device as set forth in claim 2 or 3, wherein the lock

member has a lumen, and the retaining member is inserted in the lumen.

5. The tissue closing device as set forth in any one of claims 2 to 4,

wherein the handling portion comprises:
a lock member support portion for supporting the lock member, and

a retaining member support portion which is provided to be movable relative to

the lock member support portion and supports the retaining member.
6. The tissue closing device as set forth in claim 5, wherein:
said active state of the first elastic member is a contracted state; and

when the trigger means cancels the restriction of the restrictor for retaining the
first elastic member in the active state, the retaining member support portion is moved
to the proximal direction relative to the lock member support portion by a restoring

force of the first elastic member.

7. The tissue closing device as set forth in claim 5 or 6, wherein the
handling portion has a casing, and the lock member support portion is provided to be

movable relative to the casing.

8. The tissue closing device as set forth in any preceding claim, wherein:
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the restrictor retains the first elastic member in the active state by inhibiting

relative movements of the closure and the lock member; and

the trigger means cancels the restriction for retaining the first elastic member in

the active state, by enabling relative movements of the closure and the lock member.
9. The tissue closing device as set forth in claim 7, wherein:

the restrictor has a stopper for locking the retaining member support portion,
and retains the first elastic member in the active state by locking the retaining member
support portion with the stopper and thereby inhibiting relative movements of the

retaining member support portion and the lock member support portion; and

when the casing is moved to the proximal direction in the condition where the
seal portion is in contact with a surface of the living tissue which is distal side from a
skin surface, the casing is moved relative to the lock member support portion, and the
trigger means cancels the locking of the stopper when the casing is moved to a

predetermined position relative to the lock member support portion.

10.  The tissue closing device as set forth in any one of claims 5 to 7 and 9,
wherein the handling portion comprises a second elastic member energizing the
retaining member support portion in the proximal direction in the condition where a
positional relationship between the retaining member support portion and the lock

member support portion is substantially fixed.
11. The tissue closing device as set forth in claim 7 or 9, wherein:

the handling portion comprises in the casing a second elastic member for
energizing the retaining member support portion in the proximal direction through the
lock member support portion in the condition where the positional relationship
between the retaining member support portion and the lock member support portion is

substantially fixed; and

when the casing is moved to the proximal direction in the condition where the
seal portion is in contact with a surface of the living tissue which is distal side from a
skin surface, the casing is moved relative to the lock member support portion, attended

by a deformation of the second elastic member, and the lock member support portion is
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energized in the proximal direction by a restoring force of the second elastic member,

whereby the retaining member support portion is energized in the proximal direction.

12.  The tissue closing device as set forth in claim 10 or 11, wherein the
canceling by the trigger means of the restriction for retaining the first elastic member
in the active state is permitted on the condition that the energizing force of the second

elastic member have exceeded a predetermined threshold.

13.  The tissue closing device as set forth in claim 12, wherein when the
energizing force of the second elastic member has exceeded the threshold, the

energizing force is reduced or lost.
14.  The tissue closing device as set forth in any preceding claim, wherein:

the arrangement device comprises a cover member for covering an outer
surface of the lock member and covering at least a part of the closure at a distal end

portion of the cover member thereof; and

the deformation portion of the closure comes off the distal end portion of the
cover member when the cover member is moved to the proximal direction relative to

the deformation portion.

15.  The tissue closing device as set forth in any preceding claim, wherein
the arrangement device comprises a retained state and a canceling means for canceling

the retained state of the closure.

16. The tissue closing device as set forth in any one of claims 5 to 7 and 9

to 15, wherein:

the arrangement device comprises a cover member for covering an outer
surface of the lock member and covering at least a part of the closure at a distal end

portion of the cover member thereof;

the handling portion comprises a cover member support portion provided to be
movable relative to the lock member support portion and supporting the cover

member; and
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the deformation portion of the closure comes off the distal end portion of the
cover member when the cover member support portion is moved to the proximal

direction.
17.  The tissue closing device as set forth in claim 16, wherein:

the handling portion comprises a connector configured to connect between the
retaining member and the retaining member support portion, and a disconnection
means configured to cancel the connection between the retaining member and the

retaining member support portion; and

the connection between the retaining member and the retaining member support
portion is canceled by the disconnection means so that the retaining state of the closure

by the retaining member is canceled.

18.  The tissue closing device as set forth in claim 17, wherein the
disconnection means cancels the connection between the retaining member and the
retaining member support portion by the connector, through a movement of the cover

member support portion to the proximal direction.
19. The tissue closing device as set forth in claim 17, wherein:
the disconnection means comprises:

a connector support portion provided to be displaceable relative to the retaining

member support portion and operative to support the connector, and

a displacement portion provided in the cover member support portion and

operative to displace the connector support portion; and

when the cover member support portion is moved to the proximal direction
after the restriction for retaining the first elastic member in the active state is canceled,
the connector support portion is displaced by the displacement portion, whereby the
connection between the retaining member and the retaining member support portion by

the connection portion is canceled.

20.  The tissue closing device as set forth in any one of claims 17 to 19,

wherein:
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the retaining member is a thread-like member having two end portions; and

in the condition where the thread-like member is threaded through the closure
and turned back at a distal end portion of the arrangement device and is retaining the
closure, at least one end portion of the thread-like member is detachably connected to

the retaining member support portion by the connector.
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