DESCRI PTI ON | NTRAVASCULAR THROVBUS CAPTURI NG | NSTRUMENT Techni cal Field

[ 0001] The present invention relates to a thronbus capturing

i nstrunment adapted to capture and renove thronbus forned in a bl ood vessel
whi ch causes cerebral infarction and cardiac ininfarction. Background Art

[ 0002] Conventionally, as therapy for thronbosis, it is knowm to the
publ i c nmechani cal therapy using nedical equipnents such as a catheter, in
addition to chenot herapy adm ni stlgFSGRLRIEHY¥ onbol ytic agent. For

exanple, the foll ow ng Patent Docunent 1 discloses a nechanical bl ood cl ot
treatnment device, in which a core 20 wire and a cable assenbly are held in
a sheath (catheter). In Patent Docunent 1, the sheath is advanced by
crawing it in a BIOOAEIEERR t GTRONRES g wHEr V@ Y OB Y s forned and
the sheath is developed into coil shape by extruding a cage assenbly from
the tip of the sheath. Then, the thronbus clung 25 to a vascular wall is
mechani cal Ly repoved_b ulling out the cage assenbly therefrom [0003]
The folﬁomF%ﬁh%%f% tFE%%gnent 2 discloses an intravascul ar
foreign-suggégﬂﬁe removing wire conposed of a long wire body, a coiled

f orei gn-su e capturing part fitted at the tip side of the wire body,

and a nanIDU|atlfHEE%¥é§%nt invention relates to a thrombus capturing

instrument adapted to capture and remove thrombus formed in
a blood vessel which causes cerebral infarction and cardiac

10 infarction.

Background Art
[0002]
Conventionally, as therapy for thrombosis, it is known
15 to the public mechanical therapy using medical equipments
such as a catheter, in addition to chemotherapy administering
a thrombolytic agent.
For example, the following Patent Document 1 discloses
a mechanical blood clot treatment device, in which a core
20 wire and a cable assembly are held in a sheath (catheter).
In Patent Document 1, the sheath is advanced by crawling it
in a blood vessel to a lesion where a thrombus is formed and
the sheath is developed into coil shape by extruding a cage
assembly fromthe tip of the sheath. Then, the thrombus clung
25 to a vascular wall is mechanically removed by pulling out
the cage assembly therefrom.

[0003]



In Patent Docunment 2, as with Patent Docunent 1, the wire body is advanced
wth a catheter to a lesion in a blood vessel where a foreign substance
exi sts, and the substance is captured and renoved with the

forei gn-substance capturing mpart fitted at the tip of the wire body and
t he mani pul ati on wire. [0004] The follow ng Patent Document 3

di scl oses an enbol ectony device with a Iong shaft having a base end and a
| eadi ng end. | n FatenfobDocuiest Bateas wPphuRarént 2DoCUFEHOSES a &kl re body
is advanced with a catheter to a lesion in a blood vessel where a clot is
formed, a sRFuevascrhertfprei IRheif FeneodyeTeV BXpanted FHRP THE &

di mensmnal direction by letti out the strut fromthe tip of the wire
body, and ?Olcfrl*féwélr(?t bpdyext |Crodgteé5df8§?ﬁ§nt”ﬁé‘b§ﬁaﬁf3e PRPBYT ArY A3dcunent s

Pat ent Docunent Pat ent. Docunen
fitte £ é%e tip side of the ﬁire %o%y, and a manipulation

wire.

oz

In Patent Document 2, as with Patent Document 1, the
wire body is advanced with a catheter to a lesion in a blood
vessel where a foreign substance exists, and the substance
is captured and removed with the foreign-substance capturing

10 part fitted at the tip of the wire body and the manipulation
wire.
[0004]
The following Patent Document 3 discloses an
embolectomy device with a long shaft having a base end and
15 a leading end. In Patent Document 3, as with Patent Document
1, a wire body is advanced with a catheter to a lesion in
a blood vessel where a clot is formed, a strut at the tip
of the wire body is expanded in a three dimensional direction
by letting out the strut from the tip of the wire body, and

20 the clot is extirpated using the strut.

Prior Art Documents
Patent Documents
[0005]
25 Patent Document 1: JP 2003-33359 A
Patent Document 2: JP 2006-87630 A

Patent Document 3: JP 2006-516512 A



JP 2003-33359 A Patent Document 2:

2006- 516512 A

[w)4
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Summary of the Invention
Problem To Be Solved By the Invention
[0006]

Meanwhile, these conventional thrombectomy tools have
each been designed to expand a metal wire in coil shape or
in the three dimensional direction to entrap the thrombus
by the metal wire in an entangling manner or in a scrapping
out manner to remove thereby the thrombus.

Such geometry so formed as above has, however,
inexpediency that the metal wire is crushed in a pulling out
direction or in an extruding direction when entrapping the
thrombus in an entangling manner by the wire being expanded
in coil shape or in the three dimensional direction.

Accordingly, one encounters a difficulty in effectively

capturing embolus such as thrombus clung to the vascular wall.

What 1s worse, since these thrombectomy tools have the
relatively complex structure, theymight cause an unexpected
trouble that a desired manipulation could not be carried out.

The present invention is made to solve such drawbacks
and its objective 1is to provide a novel intravascular
thrombus capturing instrument capable of securely capturing
and removing the embolus such as the thrombus clung to the

vascular wall.

Solution to the Problem

[0007]

JP 2006-87630 A Patent Document 3:

JP



Summary of the Invention Problem To Be Solved By the Invention [0006]
5Meanwhi | e, these conventional thronbectony tools have each been desi gned
to expand a netal wire in coil shape or in the three dinmensional direction
to entrap the thrombus by the netal wire in an entangling manner or in a
scrappi ng out nmanner to rempve thereby the thronbus. iuSuch geometry so
formed as above has, however, inexpediency that the netal wire is crushed
in a pulling out Tdisrcdetd bhediréiwfb%@k%ﬁtlﬁ@@ﬁﬁgdd@b@w1 onfwheh &ite@ppi ng t he
t hronbus in _an entangling manner by the wire bein anded in coil shape
or in the Phre® dilfpaiesitdRal aifre%rhd@trfye}sz@@@rdiﬁga dUgnecHFeduRers a
difficulty. in effectlvely capturing enbolus such as thronbus cIung to the
vascul ar warFtrvkgpt |%Pmﬁﬁ%ﬁ?5;§|%%%h%%%§é“3ﬁgﬁﬁﬁ%h%6ﬁ? 988F%V%%%% t he

| at I t t th ht bl e that
Gosired: maf ST amasy Goard Rt lgﬁgcé%%cg& Biter 250 TREPRFEeBhE THvRnti on i o
de t dit I
Fﬁt?avggiakgglﬁﬁﬁgﬂg c%%%ﬁ?ggﬁ kﬁg%g %%%ﬁ%%WES ?ngé@ﬁfefﬁt%%ﬁturlng
d nbol th t.h 1.
an renDV|ng %ﬁe 0 us%%yﬁgog%e ereronﬁ)_us ck' %ﬁhptﬁ}g wa

25 Sol utiofi't 0 theiﬁ%o%} s dlscussed
above, & fLL8L.aSRECh, Of AN IJeNti o0, 0f A1 D4fauenausd grtoeﬁgstfﬁptu“ng

i nstrument nprls a ca ancrng in a bl vessel, W re body

inserted ip n%%mﬁ@tg@a pgféﬂcﬁ@éf@%@@'lgnfgma‘igi hgr@%@e@faw@n&at heter,

and a thronbus capturin Itted at the tip side of the wre body,

wherei n thepbhronbus yEéPQbP%£>th@QﬁHﬂﬁﬁséthéﬁdeﬁ?%@hgﬁlEJ@&iﬂed at
the tip of the wire body, a slidable section slldabfy provi ded around the

wire bggy pestgihgrodiiddiethbxed: $061d @RcraBned@dstne £0kdd i0sOEL dghng
bet ween the slidable section and the fixed p section, and a stopper fixed

to the wirenhodyskepated rhetween the S/Jllr@am&i}ﬁePdddlfbdiﬂﬂeE\h@elﬁlt(}@Q section
to restrict sliding of the slidable section. [0008]

slidable section and the fixed section to restrict sliding

of the slidable section.

[0008]

15 Further, a second aspect of an invention 1is the
intravenous thrombus capturing instrument according to the
first aspect of an invention, wherein the elastic coil may
be made by bridging one or plural superelastic hairlines
urged in coil shape, with the wire body as an axis, between

20 the fixed section and the slidable section.

Moreover, a third aspect of an invention is the
intravenous thrombus capturing instrument according to the
first or second aspect of an invention, wherein the elastic

coil is urged in a shape diametrically reducing toward the

25 tip of the wire body.

Advantageous Effect of the Invention



| sFurther, a second aspect of an invention is the intravenous thronbus
capturing instrunent according to the first aspect of an invention, wherein
the elastic coil may be made by bridging one or plural superelastic
hairlines urged in coil shape, with the wire body as an axis, between 20

the fixed section and the slidable section. Moreover, a third aspect
of an invention is the intravenous thronbus capturing instrunment according
to the firsP08Plsecond aspect of an invention, wherein the elastic coil is

urged in a shape dianetrically reducing toward the 25 tip of the wire body.
Advant ageous Ef fReE0biiehe q ifentliigst FoTe0fion, UPORCRBFEIAE Y -ltthe first

i nvention, upon extruding the wire body fromthe tip of the cathﬁéfr
nserted | HEGOUIRA I 608 [es5aP Ot RRS(H GRS CAPFGFFAg Pt tRE 1 tip of
the wire 5 body. is, expased and the el astic coil mes .out _.consequently.

At this moRBRESLL hENS| FEHIA S &Ct G e Wi ch 2mé End 1Bf O hehel HstF ¢ o |
I's connected.discontinues slhg%nglan¥nnre tg t he t%@ of the w re body viz,
to the fix80%¢ect F6R ST Y L FeCt b PEIES RBRCEO EVER 1T % force i s
applied in to th l.astic _coil war d. the. fixed sectio .t tip,of the
W re body, the é?%s1?%$ggwfgﬁﬁy%§Fe§e%é%§% ss%ékﬁéﬁg%éghggplgg d%@jmﬁthout

bei ng Cr“SP?qjuael?ﬁtngkﬁ.S?Q%%ﬂﬁé5y&f5¥§C%£%&8@Q§g%ﬁdﬁgﬁhﬁ?$¥§?ﬁe 15

t hronbus clung to e vascul ar wa in an entangling manne

et st FRBUELEA I RPN Ll pfLa Lher e < 8010
by dint of the stopper. Hence, even if a force is applied
10 to the elastic coil toward the fixed section of the tip of
the wire body, the elastic coil may preserve its designated
coil shape without being crushed.
This securely entraps the embolus such as the thrombus
clung to the vascular wall in an entangling manner with the
15 elastic coli, thus capturing and removing the thrombus
thereby.
[0010]
According to the second invention, the elastic coil
is made by bridging one or plural hyperelastic hairlines
20 urged in coil shape, with the wire body as an axis, between
the fixed section and the slidable section. Thus, the
elastic body may be easily held in the catheter as well as
be deformed into the designated coil shape by dint of an
elastic force potentially it has after extrusion from the
25 tip of the catheter. This allows the elastic coil to easily

gain access to a lesion in the blood vessel where objective

thrombus is formed, and, after extrusion, to securely entrap

ot



is made by bridging one or plural hyperelastic hairlines 20 urged in coi
shape, with the wire body as an axis, between the fixed section and the
slidabl e section. Thus, the elastic body may be easily held in the catheter
as well as be deforned into the designated coil shape by dint of an elastic
force potentially it has after extrusion fromthe 25 tip of the catheter.
This allows the elastic coil to easily gain access to a lesion in the bl ood
vessel wheie ebj estiareythronbasneés fodmetsmenrsd, tladf t embektipusivem, a®
securely entrap in an entangling nmanner and renove the enbol us such as

t hr ombus ctlbngmbost héuvdstal ahewabbcul@olwpll. According to the third

i nvention, since the elastic coil is urged so as to dianetrically reduce
toward theltPpldf the wire body, the invention may provide a coil shape
having a | arge dianeter w thout unduly prolonging the |ength of the

hyperel astic hai PFFRESINTHES ?%%Iu’éléér%hbn‘éqﬂiﬂél}%f ahburt ofe therstidanl e
section as well an overhang of the mﬁre.bodﬁj m/therebg sure{%%developing
the wire beayli AU ESFT Shape T4 CeretiiGsildy FREFEST COBRFEf “iRsttP pti on of

the Examjn%%Th&?%%Lebody,theinventionmayprovide51coilShapehaving
a large diameter without unduly prolonging the length of the
hyperelastic hairlines. This reduces the sliding amount of

the slidable section as well an overhang of the wire body,

10 thereby surely developing the wire body into coil shape after

extrusion thereof.

Brief Description of the Drawings
[0012]

15 FIG. 1A is a side view illustrating a state where the
intravascular thrombus capturing instrument 100 according
to the present invention is extruded from the tip of the
catheter C, and FIG. 1B is a side view illustrating a state
where the slidable section 23 is slid in a direction away

20 from the stopper 22;

FIG. 2 is a side sectional view illustrating a state
where the intravascular thrombus capturing instrument 100
according to the present invention is held in the catheter
C;

25 FIG. 3 1s a conceptual diagram illustrating a state
where the intravascular thrombus capturing instrument 100

according to the present invention advanced in the blood



15FIG |IAis aside viewillustrating a state where the intravascul ar

t hronbus capturing instrunment 100 according to the present invention is
extruded fromthe tip of the catheter C, and FIG 1B is a side view
illustrating a state where the slidable section 23 is slid in a direction
away N fromthe stopper 22; FIG 2 is a side sectional view
illustrating a state where the intravascul ar thronbus capturing instrunent
100 accordivegsed@ Bhe present invention is held in the catheter C

FIG 3 is a conceptual diagramillustrating a state where the intravascul ar
t hr onbus capt uri AgGi Astisureonted tacdordiauy aro it hle1 presenty i avehtton
advanced in the blood vessel B; FIG 4 is a conceptual diagram

i |l ustrati Wheaestiat e/iwieebedy Hed werex bodyed ¢Fowe rek t hader et d £hent hr onbus
T fromthe state shown in FIG 3; 5FIG 5 is a conceptual diagram

i |l ustratihgeassedee saehe 10hE Wi-ré/body 10 is further extruded toward the
thrombus T fromthe state shown in Fl is a conceptual

G 4; _ FIG 6
di agranfill ustrafifig a statecoperetont Ajpererastieshairiined wWare
rel eased ur%i ng from 10 the state_shown in FI@QS and ggh ellgjged into the
el astic coiPe3g;the wire boqy &) 1p FUrbhRh fedptirad BPYgFamia st Mt ng a
state where the Wi'ine bgd%é 10.is pullﬁ§ out fromthe state shown in FIG 5
and the throdBQE F2Fs SEAtFasPeY™ nlah *€nt argl i ng 15 manner with the el astic

il 24; | 8 i L di o _ as
(h gab o a2 o SRBF L by dhrshan | LLusteahing st e where

thronmbus T entra MEnner i n owmm Irn FIG 7 is
ggﬁtcgred a%geﬁ:%”{%x\’g.‘l?fpse}tél | S th 5019 el agtl g 6l At A0Y120FFG,9 1S a
ptual "diragram i Ti*ustrating a state
10 the state shown in FIG. 5 and developed into the elastic coil
24;
FIG. 7 is a conceptual diagram illustrating a state
where the wire body 10 is pulled out from the state shown
in FIG. 5 and the thrombus T is entrapped in an entangling
15 manner with the elastic coil 24;
FIG. 8 1s a conceptual diagram illustrating a state
where thrombus T entrapped in an entangling manner in the
sate shown in FIG. 7 is captured and removed as it is with
the elastic coil 24; and
20 FIG. 9 is a conceptual diagram illustrating a state

where of the blood vessel B from which almost all the thrombus

T is removed.

Description of Embodiments
2 [0013]
A description will be made to the embodiment of the

present invention with reference to the accompanying



where of the bl ood vessel B fromwhich alnost all the thronbus T is
renmoved. Description of Enbodi nents 25[0013] A description wll be
made to the enbodi nent of the present invention with reference to the
acconpanyi ng draw ngs. (Configuration) FIG 1 and FIG 2 are
drawings illustrating one enbodi nent of the intravascul ar thronbus
capturing instrunment 100 according to the present invention. As
shown i n FICGSWHE -t hr onbus capturing instrunent 100 mainly conprises a
wire body 10 inserted into a mcro catheter C of which tip is opened, and a
t hr onbus™ cadpCBdiligrsdeti™dn 20 fitted at the tip of the wire body 10.

10[ 0014] The thronbus capturing section 20 c qprises,a fixed section
21 provided at theéCtipt ofhed Wireb 1@Fa51§96p63rQEiﬁﬂiﬁﬂ%doPS t he
wire body 10 at .prescribed intervals fromthe fixed section_2 a_slidable
section 23 <IP°4a e?%prdVEdeths APGGAY AR NG e %Tﬁspog?B%PBﬁngo t he

st opper _22,, a%d an %I% tic coib324 rng%ﬁ%)betmggn %%et%kjdable section 23
and the’fi X&§ <&&t5on ACCOTALINNS “$ho Bl FIFG- 2R The “Blrastic coil 24
is made by bridgi,ng i _0 perel ast | Lrli . ' oil 20
shape, with the é%rgﬁgggleoggggénggﬁiggkéggﬁgeﬁgg§§r¥$§igﬁgggybgﬂgz1 and

the sli dabll%ozfncéﬁinqg/r é%m [9015] . wize bgg&@ﬁ%ﬁ@%?%%}&?iﬁﬁbrgi H?%F}{\(/)are

made up e.qg. yp l'astic alloy etc. h as nickel-titanium all oy which

has no adverseddmaet o BNy dii WiRg1B0d¥en0f, Wi gh dhatkiel tapeuding. 03 mm
or so. In the enbodinment, the pair of hyperelastic hairlines WWeach form

a left-handedtcQi 2anditted at the tip of the wire body 10.

10 [0014]
The thrombus capturing section 20 comprises a fixed
section 21 provided at the tip of the wire body 10, a stopper
22 secured to the wire body 10 at prescribed intervals from
the fixed section 21, a slidable section 23 slidably provided
15 around the wire body 10 posterior to the stopper 22, and an
elastic coil 24 bridging between the slidable section 23 and
the fixed section 21.
As shown in FIG. 2A, the elastic coil 24 is made by
bridging a pair of hyperelastic hairlines W,W urged in coil
20 shape, with the wire body 10 as an axis, between the fixed
section 21 and the slidable section 23.
[0015]
The hyperelastic hairlines W are made up e.g. of
hyperelastic alloy etc. such as nickel-titanium alloy which
25 has no adverse impact on a living body, of which diameter
is e.g. 0.03 mm or so. In the embodiment, the pair of

hyperelastic hairlines W,W each form a left-handed coil and



a right-handed coil and construct an elastic coil 24 in such a manner as to
overlap their axis each other on a straight line. Wile in the enbodi nent,
the elastic coil 23 is nade of the pair of the hyperelastic hairlines W W
they may of 5 course be made of one, or three or nore hyperelastic
hairlines W [0016] In the neantime, the fixed section 21 and the
stopper 22 are integrally secured so as to dianetrically expanding w the
wire body 0rifurthended e isl rddbtensect¢omp8listaadecnt = mptakckube,
which is slidable along the wire body 10 but its further sliding to the
fixed sectronanieside e restrirtidwiby dvitechen RGLRIt ANt AeSSXdpPRE 22.
Thus, as shown in FIG 1E, when the slidable section 23 is slid so 15 as to
part fron1ﬂh@esto%%é¥ezgltﬂﬁéeﬁ?ﬁéﬁ@ﬁﬁ§tlEhﬁa?¥#$%b%‘VV%%@@t%ﬁc@?ﬁ% t he

el astic coil 24 prolong and deformso as to closely contact the wire body
10. I nci defifablg Pihle & tdpbayerslaphe cf Preal sReE i Hn 21 theNeMe¥opper 22,
and the slidable sectlon 23 may al so be nmade of nlclﬁwS tltanlu alloy in
the 20 BxaCPUSaRd g ssoﬁﬁ@ehfpfeiiaragﬂrmﬂa? G A AT £ b nafPy, they

are made of materials such as stainless steel (SUS) or synthetic resins

whi ch have "no adverse i npact on a living body. [0017] (Operation) An
explanatiogO next be made, referring to FIG 3 to FIG 9, to an
operati on exe éd by the intravascular thronmbus capturing instrunent 100

havi ng such Conftg% Ifﬁqgrr?tc% i %Qf&sa BLesshtz] NENLLAN. DBPELY @

renoval process O us’ c he vasc ar wal Ip of the

W re body i I e h the Wre
body 10 he%g ?%etﬁé ggﬁ r§%§@§%%:%%EF$F§n§§§he§ﬁWkgﬁlP %ﬁ%égg?%eter Cin

the vigjnitycof;the, a5 aef. t B,0nBUS Trnhassshowm bnsddiGoB23 is maddhe wire
body 10 is then extruded fromthe héad of the catheter C as shown in FIG
4. At thisgtd gEpeRgtads8et N@hich is slidable along the wire body 10
but its further sliding to the fixed section 21 side 1is
restricted by interfering with the stopper 22. Thus, as
shown in FIG. 1B, when the slidable section 23 is slid so
15 as to part from the stopper 22, the hyperelastic hairlines
W constructing the elastic coil 24 prolong and deform so as
to closely contact the wire body 10. Incidentally, the wire
body 10, the fixed section 21, the stopper 22, and the slidable
section 23 may also be made of nickel-titanium alloy in the
20 exact same way as the hyperelastic hairlinesW. Additionally,
they are made of materials such as stainless steel (SUS) or
synthetic resins which have no adverse impact on a living
body.
[0017]
25 (Operation)
An explanation will next be made, referring to FIG.

3 to FIG. 9, to an operation exerted by the intravascular



10 thronbus T is generally in a jelly-like relatively soft state, the tip
of the wire body 10 pushes its way just as it is through the thronbus T and
is forwarded ahead of the thronmbus T. [0018] Subsequently, as shown
in FIG 5 and FIG 6, when the wire body 10 further pushes its way through
the thronbus T and the nost of the elastic coil 23 fitted at the tip

t hereof pushes its way through the thronmbus T, the hyperelastic hairlines W
of whi ch uf§iragors ¢abeasw tiosdefsemt h0RIaVisKhagecho- el Hévet'oped into
the elastic coil 24. 20The nonent such elastic coil 24 is %gvelo ed,

pul | i ng ouBCERE MM DERG PIE S Lok BPPbPE e P EEdt | B CHONE 'SP At TeS coi | 24
irrupts intqg the thronBus T and acts,so that .the thronbus T is entrapped in
an ent angl Phg CRENREF OFPERM ChERFasCuFRP YaFFU13E Yh %n in FIG 7. At

this j t , t lid ti 2 .end of ' N ted to th
cllast| 0 Goi | 24 OfSqoMt PHUGESST i 5 Mol & U6 AHE-Tp 67 LR UTE body
10, ly .t f.i tion 21 si.d di the st Thus,
he of akt] ECBBET S Ty BE aodt 06 113 Vi BshiThad BOIF SRdRs. " LRERE bei ng

hed, ' ' | i ' i he fixed
Cection 210612t hdi T Bbty B 16 uae Thotre Toslstante ol {Re vhrbrbus T

e resistance o ronbus T.

0019 C i.ngl o] Ln E 8.an | G5, 9, further pullin
[0019] ¢ tﬁgye%gbeg ¥.hﬁ@§1b§t@ w0 he EhGun81ang 1l Gs . p g

out the wire bo toget her wt e catheter Cin this state entraps

alnnst_al! t he t@E@WQM%SEdd} §6t§§ghkﬁge&%%%ﬂﬁéff§bh-QMgﬁmkﬁﬁo§|@§éiC coi
24 as it is, and renoves theé thronbus T fromthe interior of the bl ood

vessel B. cathetehatehby, sasgument rat . in .t her abseacein, tBecst 9pPeERe 22
bet ween the fixed section 21 and the slidable section 23, it foll ows that

t he slidablkarsegtison i23ydnthery shi 6101613 dehee fhxede 5@cidfans24tsi de due
to the resistance of the thronbus T, inpeding the elastic coil from

devel opi ngtaepfieslererid nedetaidy shapshdAsiasmesulitistids ehds tproaghausi ng
t he di sadvantage that it fails to entrap in an entangling manner and
capt ur e radhealthyotbest ir apbus sT folruag dea theabl odd t2@véssembus0020] By
contrast, in the thronbus capturing instrument 100
[0018]
Subsequently, as shown in FIG. 5 and FIG. 6, when the
15 wire body 10 further pushes its way through the thrombus T
and the most of the elastic coill 23 fitted at the tip thereof
pushes its way through the thrombus T, the hyperelastic
hairlines W of which urging is released to deform in coil
shape to be developed into the elastic coil 24.
20 The moment such elastic coil 24 is developed, pulling
out the wire body 10 in an opposite direction, the elastic
coll 24 irrupts into the thrombus T and acts so that the
thrombus T is entrapped in an entangling manner from the
vascular wall, as shown in FIG. 7.
25 At this juncture, the slidable section 23 one end of

which is connected to the elastic coil 24 discontinues

sliding anymore to the tip of the wire body 10, namely to

10



of the present enbodi ment, the slidable section 23 discontinues sliding
anynore to the tip of the wire body 10, 25 nanely to the fixed section 21
side by dint of the stopper 22. Thus, the elastic coil may preserve the
prescri bed coil shape, w thout being crushed, even if a force is applied
toward the fixed section 21 at the tip of the wire body 10. Thi s
securely entraps in an entangling manner the thronbus T clung to the bl ood
wal | and rehevesxtfiesadiriombusl Fias by dsniiah tthive s¢oivlbe2422Thellewt r apped.
thrombus T is 5 dragged as it stands into a guiding catheter (not shown)

al ong wi t hthheel s ohbus daplunirige T st ¥ uererits POEstar beakFagl otitaR e
thronbus T outside the body fromthe bl ood wall B together with the guiding
cat heter. pOOROPti 6FhEf SEUGWeAg False 1 isndicates exidti shta® Felults to
eval uate the thronbus_ capturing effects with the thronbus ca turing

i nst rument eieetér embl &£§@Wtar%n9]éﬁtﬁﬂdfﬁ%§\ﬁ0ﬁg}0§uéﬂa %%rﬁfiegwllgf?i BrdY Mor e
precisely, an experinment is conducted for is. ca Euring coffer jelly by
filling®thé ofif8r tPelfP§ BFSISERTFA ﬂFdFﬁeiﬁhaoE Pfcdn tube of interna
dianeter of 4 mm and by inserting the thronbus capturing instrunment 100 of
t he presenﬂogﬁﬁédinent into the silicon tube, presumng the silicon tube to

be e o1 00d vesgel 2L, LA, SOLIBLoLRLLY, LOG20pDEMNELE M ey
2 oceoer! BEEL 18 LR LG8 bad SO IBERS  00R SUpLELaEL e balr i
spiral), in this state entraps almost all the thrombus T in entangling
10 manner all over the elastic coil 24 as it is, and removes
the thrombus T from the interior of the blood vessel B.
Namely, assume that in the absence of the stopper 22
between the fixed section 21 and the slidable section 23,
it follows that the slidable section 23 further slides to
15 the fixed section 21 side due to the resistance of the thrombus
T, impeding the elastic coil from developing a predetermined
coil shape. As a result, it ends up in causing the
disadvantage that it fails to entrap in an entangling manner
and capture radically the thrombus T clung to the blood
20 vessel.
[0020]
By contrast, in the thrombus capturing instrument 100
of the present embodiment, the slidable section 23
discontinues sliding anymore to the tip of the wire body 10,
25 namely to the fixed section 21 side by dint of the stopper

22. Thus, the elastic coil may preserve the prescribed coil

shape, without being crushed, even if a force is applied



25 and a coil with no stopper 22. [0022] Thronbus Capturi ng Amount ( ng)
Single Spiral Double Spiral No stopper 1st 10 65 Renoval succeeded
but capture fail ed

toward the fixed section 21 at the tip of the wire body 10.

This securely entraps in an entangling manner the
thrombus T clung to the blood wall and removes the thrombus
T as it is with the coil 24. The entrapped thrombus T is

dragged as it stands into a guiding catheter (not shown) along

w24

with the thrombus capturing instrument 100 for taking out
the thrombus T outside the body from the blood wall B together
with the guiding catheter.

[0021]

10 The following Table 1 indicates experimental results
to evaluate the thrombus capturing effects with the thrombus
capturing instrument 100 of the present invention having such
configuration.

More precisely, an experiment 1s conducted for

15 capturing coffer jelly by filling the coffer Jjelly by 3 cm
in width in a silicon tube of internal diameter of 4 mm, and
by inserting the thrombus capturing instrument 100 of the
present embodiment into the silicon tube, presuming the
silicon tube to be the blood vessel and the coffer jelly to

20  be the thrombus.

In the experiment, three types of the elastic coil 24
are used for conducting the experiment 10 times for each:
a coil made of one superelastic hairline W (single spiral),
a coil made of two superelastic hairlines W (double spiral),
25 and a coil with no stopper 22.

[0022]

12



2nd 10 63 3rd 13 71 4th 14 73 5th 10 64

10

Thrombus Capturing Single | Double | No stopper
Amount (mg) Spiral | Spiral
lst 10 65 Removal
2nd 10 63 succeeded
3rd 13 71 but capture
4th 14 73 failed
5th 10 64
6th 11 70
7th 15 56
8th 12 65
9th 14 71
10th 10 64
Mean Value 11.9 67.2
[0023]

Consequently, as is apparent from Table 1, inboth cases
where the elastic coil may have the single spiral and the
double spiral structures, it was possible to capture the
coffer Jelly filled in the silicon tube. Additively, the
elastic coll having the double spiral structure may exert
an excellent capturing performance approximately five times
higher than exerted by the elastic coil having the single
spiral.

By contrast, in the case of the elastic coil 24 without
the stopper 22, while it just barely succeeded to remove the
coffer jelly filled in the silicon tube to a certain amount,
it failed to capture the removed coffer jelly as it was with

the elastic coil 24 for lack of preserbavility of the

13



6th 11 70 7th 15 56 8th 12 65 9th 14 71

10

15

20

designated coil shape thereof.

According to the thrombus capturing instrument 100,
since the elastic coil 24 may preserve the designated coil
shape, without being crushed, even if a force is applied to
the coiled body 24, the instrument 100 enables securely
entrapping the thrombus T clung to the blood wall in an
entangling manner and removing it with the elastic coil 24,
thus capturing and removing the thrombus T therewith.
[0024]

Further, the elastic coil 24 is made by bridging one
or plural superelastic hairlines Wurged in coil shape, with
the wire body 10 as an axis, between the fixed section 21
and the slidable section 23. Hence, the body can be easily
held in the catheter C, as shown in FIG. 1, as well as it
can be deformed in a prescribed coil shape by dint of its
elastic force after extrusion from the catheter C, as shown
in FIG. 2. This allows the elastic coil 24 to easily gain
access up to a lesion in the blood vessel B where the target
thrombus T is formed as well as the thrombus T clung to the
blood vessel to surely entrap in an entangling manner and
capture the thrombus T, after being got to the target thrombus
T.

[0025]

Furthermore, taking the geometry where the elastic
coil 24 is urged so as to diametrically reduce toward the
tip of the wire body 10, as shown in FIG. 2, may provide a

coil shape having a large diameter without unnecessarily

14



10th 10 64 Mean Value 11.9 67.2 [ 0023] Consequently, as

i sapparentfronifablel, in both cases where the elastic coil may have the
single spiral and the double spiral structures, it was possible to capture
the 5 coffer jelly filled in the silicon tube. Additively, the elastic coi
havi ng the double spiral structure nay exert an excellent capturing
performance approximately five tinmes higher than exerted by the elastic
coi | havi ngroRensiingl éhepileagth of theBpupsfelastici Rathe 18g8SeWof the
elastic coil 24 without The stopper- 22, while it just barely succeeded to
remove the cof f eFRji8l T§dgses ddng §liHe arPRebrrt e ed1dabért aPRtAABuUNt, it
failed to capture the renoved coffer jellxaas it was with the ihastic coi

24 for |ack otPpreserBavttity o e'd adstgRat et csitY stiape tiereof. _
seoording Lo Ahe.I oS Seplyr 0o Lastiumnt 00, sinee Lhe.slastic ooll
force ig a@%EE%%f{o
[0026]
Besides, since the thrombus capturing instrument 100
of the present invention has the relatively simpler structure
than the conventional ones, it is free from the occurrence
10  of an unexpected trouble that a desired manipulation could
not.
Alternatively, as a variation of the present invention,
a second thrombus capturing part smaller just one size, may
further be provided between the fixed section 21 and the
15 stopper 22 to implement a dual structure, in addition to the

above configuration.

Industrial Applicability
[0027]

20 The present invention enables, in the medical field,
surely capturing and removing the thrombus formed in the
blood vessel, which may cause thrombosis such as cerebral

infarction and cardinal infarction.

25 Reference Signs List
[0028]

100: thrombus capturing instrument; 10: wire body; 21: fixed



5 the coiled body 24, the instrunent 100 enabl es securely entrapping the
thronmbus T clung to the blood wall in an entangling manner and renoving it
with the elastic coil 24, thus capturing and renoving the thronbus T
therewith. [0024] 10Further, the elastic coil 24 is nade by bridgi ng one or
plural superelastic hairlines Wurged in coil shape, with the wire body 10
as an axis, between the fixed section 21 and the slidable section 23.

Hence, t he sls6dyoeanbe séasivley hed Sl darel caereier’/ G 8408RoMRSFRL FI G 1,
as well as it 15 can be deformed in a prescribed coil shape by dint of its
el astic fofdecafbetresxt fusitoforPofvt He SHPRECEASELICadedRdMMEn FIG 2. This
allows the elastic coil 24 to easily gain access up to a lesion in the

bl ood vessel B where the target thronbus T is forned as well as the
thrombus T clung to the 20 bl ood vessel to surely entrap in an entangling
manner and capture the thronbus T, after being got to the target thronbus
T. [0025] Furthernore, taking the geonetry where the elastic coil 24
is urged so as to dianetrically reduce toward the tip of the wire body 10,
as shown in FIG 2, may provide a coil shape having a | arge di aneter

W t hout unnecessarily prolonging the length of the superelastic hairlines

W This reduces the slide anobunt of the slidable section 23 which
reduces an overhang of the wire body 10 as well as ensures establishment of
the coil shape after extrusion 5 thereof. [0026] Besi des, since the

t hronbus capturing instrument 100 of the present invention has the
relatively sinpler structure than the conventional ones, it is free from
the occurrence w of an unexpected trouble that a desired mani pul ation could
not . Alternatively, as a variation of the present invention, a second
t hronbus capturing part smaller just one size, may further be provided

bet ween the fixed section 21 and the
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15 stopper 22 to inplenment a dual structure, in addition to the above

configuration. Industrial Applicability [0027] 20The present invention
enables, in the nedical field, surely capturing and renoving the thronbus

formed in the bl ood vessel,

whi ch may cause thronbosis such as cerebral

infarction and cardinal infarction. 25 Reference Signs List [0028] 100:

t hronbus capturing instrunment; 10: wire body; 21: fixed section; 22:

st opper; 23:

W superelastic hairlines.

i nstrunent,

cat heter: andl-

Wi re body,

10

20

slidable section; B: bldddMressel; C catheter; T: thronbus;

comprising:

a catheter advancing in a blood vessel;

a wire body inserted into the catheter and retractable
from the head of the catheter; and

a thrombus capturing part fitted at the tip side of
the wire body,

wherein the thrombus capturing part includes:

a fixed section provided at the tip of the wire body;

a slidable section slidably provided around the wire
body posterior to the fixed section;

an elastic coil bridging between the slidable section
and the fixed section; and

a stopper fixed to the wire body located between the
slidable section and the fixed section to restrict sliding

of the slidable section.

2. The intravenous thrombus capturing instrument

according to claim 1, wherein the elastic coil is made by

bridging one or plural superelastic hairlines urged in coil

shape, with the wire body as an axis, between the fixed section

and the slidable section.

3. The intravenous thrombus capturing instrument

according to claim 1 or claim 2, wherein the elastic coil

17

CLAIM5S 1. An intravenous thronmbus capturing
conprising: 5a catheter advancing in a bl ood vessel;
body inserted into the catheter and retractable fromthe head of the

An t hRbRBUSIEHPL uFGTRASt fGAREH 9 t nePt Fp8FHe’ of the

awre



wherein the thronbus capturing part includes: a fixed section provided at
the tip of the wire body; a slidable section slidably provided around the
Wi re body posterior to the fixed section; an elastic coi

bri dgi ng between the slidable section 15and the fixed section; and a
stopper fixed to the wire body | ocated between the slidable section and the
fixed section to restrict sliding of the slidable section. 202. The

i nt ravenous t hrsowbasd ciaptushaee idismaiment ldocoediagnoo-efaimthe wWherein the
elastic coil is nmade by bridging one or plural superelastic hairlines urged
in coil shapelfwittle tH&ewPprelybody as an axis, between the fixed section and
the slidable section. 3. The intravenous thronbus capturing instrunment
according to claiml or claim?2, wherein the elastic coil 1is urged in a
shape diametrically reducing toward the tip of the w re body.

18



