DESCRIPTION Thrombus-Aspiration Catheter STECHNICAL FIELD The present invention relates
to a thrombus-aspiration catheter, and more particularly, it relates to a thrombus-aspiration catheter
easily insertable into a curved blood vessel and provided with a high thrombus aspiration property.
BACKGROUND ART 10In general, medical practices of injecting a chemical liquid or nutrition into a
blood vessel, collecting and testing blood, and dialyzing blood by circulating the blood out of the body
are widely carried out through a catheter inserted into/indwelling in the blood vessel. While a
thrombus-aspiration catheter for aspirating a thrombus formed in a 15 cardiac coronary artery is
known thereamong, this is a catheter directly aspirating the thrombus growing in the coronary artery in
order to prevent such an acute myocardial infarggﬁgﬁiﬁﬁ?ﬁrombus formed in the coronary blood
vessel stops the bloodstream and reduces the cardiac tunctions. This thrombus-aspiration cure is a
therapy of aspirating and eliminating the 20thrombus itself by inserting a thin tube of about 1.3 to 2.0
mm in diameter referred to as a thrombus-aspiration catheter from a leg or an arm and making the
same reach the lesioned portion in the cj}f UHERPIR G AT Bus-aspiration cure, the thrombus,
which is the cause constricting the blood vessel, itself is eliminated, whereby risks such as occlusion of
the coronary artery with a thrombus not completely dissolvable with a 25 medicine and scattering of
the thrombus to’ %‘Aa[rtgi@d@etion resulting from dilation with a balloon catheter having been

present in a conventiomngl %‘ﬂé@eﬁﬁﬂl%@éﬁ?i@%eﬂﬂ&eatﬂ{%%@a%%ﬂﬁﬁgﬁQ&ﬁ&’ﬂ&{%ﬁ&?%@s a certain
degree of strength so that the wall surface of the catheter is not crushed by negative pressure, and an

area (opening dreirifagy. opriing eatibrrraerePiaim sxipsize ganly ias Plasty #idensfge the
thrombus from {36 AA¥%se] and provided with a high thrombus aspiration property.

BACKGROUND ART
10 In general, medical practices of injecting a chemical liquid or nutrition into a
blood vessel, collecting and testing blood, and dialyzing blood by circulating the blood
out of the body are widely carried out through a catheter inserted into/indwelling in the
blood vessel.
While a thrombus-aspiration catheter for aspirating a thrombus formed in a
15 cardiac coronary artery is known thereamong, this is a catheter directly aspirating the
thrombus growing in the coronary artery in order to prevent such an acute myocardial
infarction that the thrombus formed in the coronary blood vessel stops the bloodstream
and reduces the cardiac functions.
This thrombus-aspiration cure is a therapy of aspirating and eliminating the
20 thrombus itself by inserting a thin tube of about 1.3 to 2.0 mm in diameter referred to as
a thrombus-aspiration catheter from a leg or an arm and making the same reach the
lesioned portion in the coronary artery. In the thrombus-aspiration cure, the thrombus,
which is the cause constricting the blood vessel, itself is eliminated, whereby risks such
as occlusion of the coronary artery with a thrombus not completely dissolvable with a
25 medicine and scattering of the thrombus to coronary artery deletion resulting from
dilation with a balloon catheter having been present in a conventional cure can be
avoided.

The thrombus-aspiration catheter requires a certain degree of strength so that the
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Thrombus-aspiration catheters include that prepared by inserting a core wire into 5a tube in order to
transmit force for thrusting the catheter necessary for easily inserting the same into a curved blood
vessel and to prevent kinks and that prepared by embedding a reinforcing body formed by a metal
mesh into a tube. A guide wire is previously inserted into the blood vessel and the thrombus-aspiration
catheter is inserted along this guide wire, and hence the front end portion of the thrombus-aspiration
10catheter is constituted of an aspiration lumen for aspiration and a guide wire lumen for inserting the
guide wire. The front end portion of the catheter is preferably flexible, to be easily inserted into the
curved blood vessel. As a precedent, a thrombus-aspiration catheter improved in aspiration property

15and cross propert forming a front end opening as an inclined cut surface has already been
applied by the S0 o, P BhelHaner B B e T A IS e
Patent Laying-Qpei iNan 2004122294610 PC{Ed IR i Kiini Add Enl DiEN G €N PROBIrEME TO BE
SOLVED BY THkg INVERITION 0In relation to an aspiration catheter employing a triple lumen tube
constituting an K 8[%‘?1‘8 rﬁf&‘é}?, 2GUide wire lumen and a core wire lumen as the front end portion of

the catheter, however,Thhasbtoeaspitaibsadh@iasfied i dexinibiheteahisrtnguificientwbenan
opening of the front end is merely formed as an inclined cut surface, and a thrombus-aspiration

catheter Acher ih HBKIBHIRTAEH tA AL FI S IRITATIS HGIS FAtD8 BT RRTESSATH ERT S BNINSFEAF ¥Dntrast
marker made of g mgkalisnauied PRdas euytensie ofshatubsatinefan-engdaastion in order to

confirm the position of the front end portion of the thrombus-aspiration catheter in the blood vessel,

there arises suciR§SiEBhitRAHBS RGP ARTSIHRE HrBistad REpbIORiE BB terib Bty Wire is

previously inserted into the blood vessel and the thrombus-aspiration catheter is inserted
along this guide wire, and hence the front end portion of the thrombus-aspiration

10 catheter is constituted of an aspiration lumen for aspiration and a guide wire lumen for

“inserting the guide wire.
The front end portion of the catheter is preferably flexible, to be easily inserted
into the curved blood vessel. |
As a precedent, a thrombus-aspiration catheter improved in aspiration property

15 and cross property by forming a front end opening as an inclined cut surface has already
been applied by the applicant (refer to Patent Document 1, for example).
Patent Document 1: Japanese Patent Laying-Open No. 2004-222946
DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

20 In relation to an aspiration catheter employing a triple lumen tube constituting an
aspiration lumen, a guide wire lumen and a core wire lumen as the front end portion of
the catheter, however, it has been gradually clarified that flexibility thereof is insufficient
when an opening of the front end is merely formed as an inclined cut surface, and a
thrombus-aspiration catheter richer in flexibility of the front end portion is awaited.

25 Further, when an annular contrast marker made of a metal is mounted on the
outer side of the tube of the front end portion in order to confirm the position of the
front end portion of the thrombus-aspiration catheter in the blood vessel, there arises

such a problem that the flexibility of the front end portion is deteriorated.
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An object of the present invention is to provide a thrombus-aspiration catheter exhibiting high flexibility
of a front end portion and thrombus aspiration force also when a front end-side tube is a triple lumen
tube and a contrast marker is provided on the front end portion, in order to solve the aforementioned
problems. SMEANS FOR SOLVING THE PROBLEMS In order to attain the aforementioned
objects, the present invention is characterized in that, in a thrombus-aspiration catheter comprising a
basal end-side tube and a front end-side tube connected to the front end side of the basal end-side
tube, a terminal aspiration tube is further connected to the front end of the said front end-side 10tube
and the said terminal aspiration tube is more flexible than the said front end-side tube, while the front
end side of the said front end-side tube and the basal end side of the said termjnal aspiration tube are

so connected with eachbBREcH s FRsfahESEHIThSdS BIayiRe INeas Mg RN SRISEHSE invention

having the afor%m@a%i%g%ﬂgﬁtﬂéﬁtbﬁnﬁymlf%t%@&ep@mm%@%wwm HpRAsSORRECHe tRiike front
end of the front end-side tube, whereby the thrombus-aspiration catheter can be'imﬁroved in flexibility

around a front endhenRthgdesipivating Gipkdrsadube ARG ¢RBtERSBHERtISRIE @hiigide tube and

the said terminq{&ﬁpgfgtﬁmug,ei@@&q goanestad yith eeshoatherhiat fhe hardness changes

stepwise, whereby a kink resulting from an abrupt hardness change in the 20connected portion can be

prevented  THEHREIINYORIORNG diitirddiHZeBihat the said basal end-side tube is a double
lumen tube having an gsBANAY IMARANGAGAUR I IR e dhesei fignbend side tube is a

triple lumen tube having a guide wire lumen in addition to an aspira umen and a core wire lumen,
25According to ther presend imvidation htrimgbireaaporeme ntithetd stupniregthbdsdringreidsitietube

havng e il stpB LR 1 U e e e s acheieAPapdiespgpsion
terminal aspiration tube is further connected to the front end of the said front end-side
10 tube and fhe said terminal aspiration tube is more flexible than the said front end-side
tube, while the front end side of the said front end-side tube and the basal end side of the
said terminal aspiration tube are so connected with each other that the hardness changes
stepwise.

According to the present invention having the aforementioned structure, the

15 flexible terminal aspiration tube is connected to the front end of the front end-side tube,
whereby the thrombus-aspiration catheter can be improved in flexibility around a front
end opening aspirating a thrombus.  Further, the aforementioned front end-side tube
and the said terminal aspiration tube are so connected with each other that the hardness
changes stepwise, whereby a kink resulting from an abrupt hardness change in the

20 connected portion can be prevented.

The present invention is characterized in that the said basal end-side tube is a
double lumen tube having an aspiration lumen and a core wire lumen, and the said front
end-side tube is a triple lumen tube having a guide wire lumen in addition to an
aspiration lumen and a core wire lumen.

25 According to the present invention having the aforementioned structure, the
front end-side tube having the terminal aspiration tube on the front end can be sent to a

desired blood vessel position through a guide wire.

The present invention is characterized in that the said terminal aspiration tube is
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a double lumen tube having an aspiration lumen and a guide wire lumen. According to the present
invention having the aforementioned structure, the terminal aspiration tube can more exhibit flexibility
than the front end-side tube of the triple lumen structure, due to the double lumen structure. 5The
present invention is characterized in that the length of the said terminal aspiration tube is 5 mm to 20
mm Thus, only a portion around a terminal is flexible. The present invention is characterized in that
the guide wire lumens of the said front end-side tube and the said terminal aspiration tube
communicate with each other on the same axis Thus, the guide wire lumens are straightly linked with
each other 10also on the connected portion. The present invention is characterized in that both of
the materials for the said front end-side tube and the said terminal aspiration tube are prepared from

polyamide elastbARIRIE TS He UBA AR CRRY D SURRIARL A BYitiSePiial i ting. According to

the present invention heyipgitheafgrepreniioned mitiCHiken dheclatibasAIenRpdR.8fhorageneous
resin materials, whereby the same can be reliably thermally welded. The present invention is

characterized irf¥HBINA! REMFRING thPR&IME A GEHL Wiierbiier et shnBadsrrsHesthal shehe said

terminal aspiration e, Accenaing: fatbe ARSI RVRIIGNhaving the aforementioned structure, the
20 small-diametral front end tip having flexibility is so formed on the front end portion of the tube that

the catheder can be furTHi’érpéW iﬁ%@ﬁéé iﬁf@%@@%@%ﬁt&&@@é@ﬂ&ﬁ@ét@sﬁ?ﬁé@mﬁ%n in the
blood vessel. . Tihe;pregeRLIVERIENIS sharactqrizedip &E%%%Bﬁ%‘%émﬁﬁ‘ép% ﬁﬁ%f@.e‘j by

obliguely cutting the front end side of the said terminal aspiration tube. 25According to the present
invention having the afbhemrestivrievestioeisdathet érorsdendhgidbdgsuloblicpukiynew dhttdseidrea of the

cptaten ohengR e Jed pEeL o e sl 08 b eion e e
on the same axis. Thus, the guide wire lumens are straightly linked with each other
10 also on the connected portion.

The present invention is characterized in that both of the materials for the said
front end-side tube and the said terminal aspiration tube are prepared from polyamide
elastomer, and these are connected with each other by thermal welding.

According to the present invention having the aforementioned structure, the

15 tubes are made of homogeneous resin materials, whereby the same can be reliably
thermally welded.

The present invention is characterized in that a front end tip having a guide wire
lumen is formed on the front end of the said terminal aspiration tube.

According to the present invention having the aforementioned structure, the

20 small-diametral front end tip having flexibility is so formed on the front end portion of
the tube that the catheter can be further easily inserted into a curved blood vessel and a
lesioned portion in the blood vessel.

The present invention is characterized in that an aspiration opening is formed by
obliquely cutting the front end side of the said terminal aspiration tube.

25 According to the present invention having the aforementioned structure, the
front end side is so obliquely cut that the area of the aspiration opening can be rendered
larger than the sectional area of the aspiration lumen while the terminal aspiration tube

can be rendered gradually flexible toward the front end.
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The present invention is characterized in that a solid contrast marker member is embedded in the tube
in the vicinity of the connected portion between the said front end side and the terminal aspiration
tube. According to the present invention having the aforementioned structure, the solid contrast
marker member is merely inserted into a shaft around the connected portion between the
aforementioned front end-side tube and the said terminal aspiration tube, whereby a contrast marker
member having a short size and a small diameter can be employed and the flexibility of the front end
portion is not deteriorated. The present invention is characterized in that the catheter has lubricative
cover 10 layers on the outer surfaces of the said front end tube and the said terminal aspiration tube;

whereby frictional res@r&nce in %he bI(%od vessel is redu ,edthatnd the,catheter can more ebasilg reach
the lesioned portion, EETSOF Wﬁrﬁﬁﬁki{ﬁz%ﬂf cCot m%; 1o 1&1896?‘5%%5?2}%%6% >thé more
flexible terminat@abdpiddibin thbeuise 1bchnneated ¢ tiecsantead pirthe saie, fonthendiditlentubel in the
thrombus-aspiratjon cgatpeter c.on?prisibrgg the %asal end-side tube and the front end-side tube, whereby
the thrombus-a@éﬁ&ﬂ AOEATEYER AR AR F8Fed in flexibility around the front end opening aspirating

a thrombus. Further; the saimhenepideridbe afvbieibiplavnpen sivetdeatis cenaraeddaibe flexible
aspiration tube of the double lumen structure having the 20aspiration opening to have a stepwise

hardnes? differéMi® Cont I SBliar CBRMERE aacel Msmissrd embelreaundife venmeytef the
connected portigh\WheEekY:a theambtisasiiiadion rathatenexikiting Mg fiewhilinaandithrembus

aspiration force can be obtained also when the front end-side tube is a triple lumen tube and the

contrast marke i8S ro\fiekY gt enEr #6 kY Prnber JBBREERIDESCRPT IO H TRE O RIMIINGS
[Fig. ] Shows agexerplaly dr ambuia SRiRliaR fahe s A6694dinadadhs Rigsent invention, (a) is a

schematic plan view, and (b) shows sectional views in respective portions. [Fig. 2] A line graph
showing results obtainBer yestaasuisnt ve siskaeeleargesninhphtaepshtiroigh Beatige givisiperformed

for evalygting ﬂ%§@gi%%£r&ﬂt€?9&ﬁ%§%@§he said front end tube and the said terminal aspiration

tube, whereby frictional resistance in the blood vessel is reduced, and the catheter can
more easily reach the lesioned portion.
EFFECTS OF THE INVENTION
According to the present invention, the more flexible terminal aspiration tube is
15 connected to the front end of the said front end-side tube in the thrombus-aspiration
catheter comprising the basal end-side tube and the front end-side tube, whereby the
thrombus-aspiration catheter can be improved in flexibility around the front end opening
aspirating a thrombus.  Further, the front end-side tube of the triple lumen structure is
connected to the flexible aspiration tube of the double lumen structure having the
20 aspiration opening to have a stepwise hardness difference and the solid contrast marker
member is embedded in the vicinity of the connected portion, whereby a thrombus-
aspiration catheter exhibiting high flexibility and thrombus aspiration force can be
obtained also when the front end-side tube is a triple lumen tube and the contrast marker
is provided on the front end portion.
25 BRIEF DESCRIPTION OF THE DRAWINGS
[Fig. 1] Shows an exemplary thrombus-aspiration catheter according to the
present invention, (a) is a schematic plan view, and (b) shows sectional views in

respective portions.



[Fig. 3] An enlarged perspective view showing exemplary arrangement of a front end tip according to
the present invention. 5[Fig. 4] Shows an exemplary conventional thrombus-aspiration catheter, (a) is
a schematic plan view, and (b) shows sectional views in respective portions. DESCRIPTION OF THE
REFERENCE SIGNS 1 thrombus-aspiration catheter 2 basal end-side tube 103 front
end-side tube 4 terminal aspiration tube 5 contrast marker member 6 front end tip 7 guide wire 1511
aspiration lumen 12 core wire lumen 13 guide wire lumen 31 cut surface 41 aspiration opening
20BEST MODES FOR CARRYING OUT THE INVENTION An embodiment of a
thrombus-aspiration catheter according to the present invention is now described in detail with
reference to the dra""i[ﬁét 2] A line graph showing results obtained by measuring resistance values in
passage through a bent portion performed for evaluyating flexibility of front end portions.
[Fig. 3] An enlarged perspective view showing exemplary arrangement of a front
end tip according to the present invention.

5 [Fig. 4] Shows an exemplary conventional thrombus-aspiration catheter, (a) is
a schematic plan view, and (b) shows sectional views in respective portions.
DESCRIPTION OF THE REFERENCE SIGNS

1 thrombus-aspiration catheter
2. basal end-side tube
10 3 front end-side tube
4  terminal aspiration tube
5 contrast marker member
6 front end tip
7 guide wire
15 ' 11 aspiration lumen
12 core wire lumen
13 guide wire lumen
31 cut surface
41 aspiration opening
20 BEST MODES FOR CARRYING OUT THE INVENTION
An embodiment of a thrombus-aspiration catheter according to the present
invention is now described in detail with reference to the drawings.
Fig. 1 shows an exemplary thrombus-aspiration catheter according to the present
invention, (a) is a schematic plan view, and (b) shows sectional views in respective
25 portions. Fig. 2 is a line graph showing results obtained by measuring resistance values
in passage through a bent portion performed for evaluating flexibility of front end

portions. Fig. 3 is an enlarged perspective view showing exemplary arrangement of a

front end tip according to the present invention. Fig. 4 shows an exemplary
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Fig, 1 shows an exemplary thrombus-aspiration catheter according to the present invention, (a) is a
schematic plan view, and (p) shows sectional views in respective 25portions. Fig, 2 is a line graph
showing results obtained by measuring resistance values in passage through a bent portion performed
for evaluating flexibility of front end portions. Fig. 3 is an enlarged perspective view showing exemplary
arrangement of a front end tip according to the present invention. Fig. 4 shows an exemplary
conventional thrombus-aspiration catheter, (a) is a schematic plan view, and (b) shows sectional views
in respective portions. As shown in Fig. 1(a), a thrombus-aspiration catheter 1 according to the
present invention comprises a basal end-side tube 2, a front end-side tube 3 and a terminal aspiration
tube 4 connected to front end-side tube 3. Terminal aspiration tube 4 is rendered more flexible than

said front end-sf@8MEBE Bt INBYEIRNHIE AR BN . d DU EChid G eI Ther il BIe s r
aforementioned,pasal.endsside EHQ&%&J&%&‘B&'SME tube 3 and terminal aspiration tube 4 can be

prepared from thermoplastic resin such as 10polyethylene, polyamide elastomer, polyester elastomer
or polyurethane, for exAsrplevmnipBigicliak, pormbide askisibmeraibeibak bscaidkamt [he. ek like)

allowing selectign gfyyarioys hardnass Jeels ndhig,same material isdesiably.amployed, and Shore
hardness levels of the@gasaldgng-gz%%tube, t e?‘ront en -sic?e tl}be angétﬁe ternmina% aséjﬁation tube are
desirably363D tesp2BtiGbhte 68Dumuted 0DtoB5Ddrespanlivsly. [Amiaspisatieicpehing 41 aspirating
a thrombus or the like is provided in terminal iration tube 4. Further, a front end. tip 6 is provided on
the front endl of SRt A LSOy SUSATR FOTh Sreai e el B e BB & bl mto &
desired blood vesseld tdrmdnedsasipiration tube 4 preferably has a guide wire lumen 13 (see Fig. 3)

allowing insertion of a guide wire, 20As shown in Fig. 3, termjnal aspiration tube 4 connected to front
and-side tube 3 1 prov HEQ T Ao TG R S EITOE FoORE 1 S SO Bochmes
gradually flexiblentbwearinthedsaatiene;sanddaas oiglhpbrentosis-aspiiaprriReadsaceasdue to the size
of the opl)ﬁ]ning. F%ﬁ’ front end tip 6 formed on the front end has a small diameter, to serve as a

pilotage'membét lgne RARamId R SRS iRV SRR e ¥R IFHE AR T (AN FEATRIE -aspiration
catheter 1 comprisiagifiont @od/4tRifecaiktomer (Pebax by Arkema Inc. or the like) allowing selection

of various hardness levels in the same material is desirably employed, and Shore
hardness levels of the basal end-side tube, the front end-side tube and the terminal
aspiration tube are desirably 63D to 72D, 55D to 63D and 40D to 55D respectively.

15 An aspiration opening 41 aspirating a thrombus or the like is provided in
terminal aspiration tube 4. Further, a front end tip 6 is provided on the front end of
said terminal aspiration tube 4. In order to render front ehd tip 6 easily insertable into
a desired blood vessel, terminal aspiration tube 4 preferably has a guide wire lumen 13
(see Fig. 3) allowing insertion of a guide wire.

20 As shown in Fig. 3, terminal aspiration tube 4 connected to front end-side tube 3
is provided with aspiration opening 41 obliquely formed in a large size, becomes
gradually flexible toward the front end, and has high thrombus-aspiration performance
due to the size of the opening.  Further, front end tip 6 formed on the front end has a
small diameter, to serve as a pilotage member when the catheter is inserted into the

25 blood vessel. Therefore, thrombus-aspiration catheter 1 comprising front end tip 6 can
be preferably easily insertable also into a thin bent blood vessel or a stenosed lesion.

A conventional thrombus-aspiration catheter 1A shown in Fig. 4(a) comprises a

basal end-side tube 2 and a front end-side tube 3, and an aspiration opening 32
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be preferably easily insertable also into a thin bent blood vessel or a stenosed lesion. A conventional
thrombus-aspiration catheter IA shown in Fig. 4(a) comprises a basal end-side tube 2 and a front
end-side tube 3, and an aspiration opening 32 aspirating a thrombus or the like is formed in front
end+side tube 3. Basal end-side tube 2 is a double lumen tube having an aspiration lumen 11 and
a core wire lumen 12, as shown in a C-C section of Fig. 1(b) and an E-E section of Fig. 4(b). Front .
end-side tube 3 is formed as a triple lumen tube having a guide wire lumen 513 in addition to an
aspiration lumen 11 and a core wire lumen 12, as shown in a B-B section of Fig. 1(b) and a D-D
section of Fig. 4(b) A guide wire 7 can be inserted into guide wire lumen 13 from a guide wire port

71 of front end-side tube 3, In conventjonal thrambus-aspiration, catheter 1A, an annular contrast
marker 5A 105%?&&}{{&&6}{%%8%8{ g??ﬁl ot ?f.“fefan 1%8%}%8 Slt'tﬁreo bus-aspiration catheter IA

has such a structure tigakihentrafiendPoiianipielddedskithrIpvaliomeRenind SR aspinating a
thrombus or the like has a triple lumen structure and is mounted with annular contrast marker 5A. In a

triple lumen tub®!R YIS WOt ThreshavaniBars Sreathnted i SevidK tefebrseripnatibitity is
insufficient evenif thetihg isdnagie:gbsesinminieh is a ﬁ%@!@n’i@ﬁt{%ﬂ@'héili@%@ WAlPQIHoNEErming
eta

these three chambers. Further, annular contrast marker 5A made of a m is mounted on the outer
side of the tubel hldeAdiiee fezbAiHES TR beRd et rasdumen HRramBiesvadpitdich catheter 1

according to thg QIRSERE Y eHPRRASISUS R SiHGHY thagthe front end of said front end-side tube 3

is obliquely cut to form a cut
A guide wire 7 can be inserted into guide wire lumen 13 from a guide wire port

71 of front end-side tube 3.
In conventional thrombus-aspiration catheter 1A, an annular contrast marker SA
10 is mounted on the front end portion. Thus, conventional thrombus-aspiration catheter
1A has such a structure that the front end portion provided with aspiration opening 32
aspirating a thrombus or the like has a triple lumen structure and is mounted with
annular contrast marker SA. In a triple lumen tube, it follows that three chambers are
formed in a section thereof, and flexibility is insufficient even if the tube is made of resin
15 which is a flexible material, due to wall portions forming these three chambers. Further,
annular contrast marker SA made of a metal is mounted on the outer side of the tube,
and hence flexibility has further been deteriorated.
Thrombus-aspiration catheter 1 according to the present invention has such a
structure that the front end of said front end-side tube 3 1s obliquely cut to form a cut
20 surface 31 while the basal end side of said terminal aspiration tube 4 is substantially
identically cut so that both cut surfaces are connected with each other. Further,
terminal aspiration tube 4 is provided with aspiration opening 41 obliquely excised in a
large size.
Preferably, terminal aspiration tube 4 is formed as a double lumen tube having an
25 aspiration lumen 11 and a guide wire lumen 13 as shown in an A-A section of Fig. 1(b),
and the length of the said terminal aspiration tube including the front end tip formed on
the front end is 5 mm to 20 mm.

Further, a solid contrast marker member 5 is inserted into the core wire lumen



20surface 31 while the basal end side of said terminal aspiration tube 4 is substantially identically cut
so that both cut surfaces are connected with each other. Further, terminal aspiration tube 4 is provided
with aspiration opening 41 obliquely excised in a large size. Preferably, terminal aspiration tube 4 is
formed as a double lumen tube having an 25 aspiration lumen 11 and a guide wire lumen 13 as
shown in an A-A section of Fig. 1(b), and the length of the said terminal aspiration tube including the
front end tip formed on the front end is 5 mm to 20 mm. Further, a solid contrast marker member 5 is
inserted into the core wire lumen on the obliquely cut front end of said front end-side tube 3, as shown
in Fig. 1(a), Said contrast marker member 5 is a short-sized solid round bar of a metal not
transmitting X-rays. The material for contrast mgﬁr);er member 5 in the f%l;xm of a splid round bar can be

prepared from &%ﬁf?ﬁl gl HGiRRL SHIBTOARCoH dntHhEy Sthehad 1B &akle. In particular,

the contrast marker mggbesis aetenihnpade: of igaldaatizumendridium bir wenneda aentrast effect
by X-ray irradiation As hereinabove described, thrombus-aspiration catheter | has the structure

obtained by emBEIHY A Bitrast Adnass idRbmataiker srebshd isiheBar vAvisgd short
sizeand a Smauoqmteaamﬁb%r@@a%@@%ﬂoﬁsr&%&ﬁ}@%,am&%, wherely 1Rfgxibilityis,mgre

improved as compared with the conventional structure obtained by mounting the ring-shaped contrast

marker of the dEEPPelfsiaraplBrtidn BrTRcatasHERNBRrive BoMbasishEres 195 charged
into the core wige limer havineasmal Hlacueien WherabyiReahhardaess £aniBe suppressed low, in

>

addition, the terminal end portion of the core wire lumen is blockéd, whereby there is no possibility that
the 15contrast markerAsdweromebeupdescritedrtheendolickepintist eathiler mkan ber Sricinserted into the

Core e umen e B 5 0 13900 A iy pa i o
type relatively imfeing ansfletikitieygnd a small diameter in the front end portion of the catheter, whereby

10 flexibility is more improved as compared with the conventional structure obtained by
mounting the ring-shaped contrast marker on the outer peripheral portion of the catheter.
Further, the contrast marker member is charged into the core wire lumen having a small
diameter, whereby local hardness can be suppressed low. In addition, the terminal end
portion of the core wire lumen is blocked, whereby there is no possibility that the

15 contrast marker member drops.

Further, solid contrast marker member 5 is inserted into the core wire lumen on
the obliquely cut front end of said front end-side tube 3, whereby the flexibility of the
obliquely cut front end portion can be improved also in front end-side tube 3 of the triple
lumen type relatively inferior in flexibility.

20 Therefore, passableness into a bent blood vessel is improved without damaging
the flexibility of the front end portion of the catheter inserted into an organism, and the
catheter easily reaches a lesioned portion.  Further, lubricative cover layers are so
provided on the outer surfaces of the said front end-side tube and the said terminal
aspiration tube that frictional resistance in the blood vessel is reduced and the catheter

25 more easily reaches the lesioned portion.

Results of measurement of resistance values in passage through a bent portion
performed for verifying effects of a sample according to the present invention are now

described with reference to Fig. 2.



20Therefore, passableness into a bent blood vessel is improved without damaging the flexibility of the
front end portion of the catheter inserted into an organism, and the catheter easily reaches a lesioned
portion. Further, lubricative cover layers are so provided on the outer surfaces of the said front
end-side tube and the said terminal aspiration tube that frictional resistance in the blood vessel is
reduced and the catheter 25more easily reaches the lesioned portion. Results of measurement of
resistance values in passage through a bent portion performed for verifying effects of a sample
according to the present invention are now described with reference to Fig, 2. In this experiment, a
model prepared by bending a pseudo-blood vessel of resin in a U-shaped manner was employed for
measuring and comparing resistance values when actually inserting thrombus-aspiration catheters

(thrombus-aspiration CAtHEEPHLRSRGRgHBH @T5RAEN PINDERFiBA ARtPEaAREIbHE se! of resin
thrombus-aspirgfigncafjie fdafneruess &%?M@%ﬁ%ﬂﬁﬁ&gﬂﬁ% dearenef Randins.wamso set that

the bending radius R = 8 mm More specitically, a guide wire was previously inserted into the

aforementioned" 8 dB BIs desvanesiresdBIschpp B RN alhat e ehronbre aanitrHogi sethesvhlues in
passage through. (heshentRAEIdRWE R GIRTRUAKS fEasHEd WbRBIKsHAE & diHepgventional

sample and the inventive sample along the guide wire at a constant speed with a load measuring
apparatug (Digive¢Esroel Gadhe@ez@0N by datacka EdeadbisneCo. settthyt the Boliimedistd8A and
broken line data:%ﬁﬂsi#qown in the figure are measurement data of the inventive sample and
measurement data of the conventional sample 15respectively. While the resistance value of the
conventional sample Wdsr4 gfe@fiantizforee)dn Wicinitiabstage df insetidnntapbe adepsentbtwd seconds

after the start of the é((r%:_sb?rti(an‘%1é thcle re iatgnce (ﬁ/alue was rSdUCF%L%aQI%Jt 3. gfa in the.inventive sample.
m t

In the conventié)r‘?gl,l Sloe, & reSiStancVaIuE vwv%%mg\r%ta ﬁlaﬂy |ncréasecﬁe?srlomnéeg\{atlél%s él?, to 20reach

lligf in the final stagedupenalapeseifponisscesdscafitntbessiarofithe nsention)sthiguever, it has

been clarjfied that the inventive sample maintained 4 gf over a relatively long period and was gradually
thrust a8 consEA FELRIAEDIE0 R tREFHHE el A e e S THEF e ISR Sbout 7 of

in the rearmost RRHIPMH ANHdA WARPAsRIRIe IDRiBINF Fes dhinsanpRleINtehmbRNS Aekioghyith a low
resistance value,
Co., Ltd.).

Solid line data 8 A and broken line data 8B shown in the figure are measurement

data of the inventive sample and measurement data of the conventional sample
15 respectively.

While the resistance value of the conventional sample was 4 gf (gram-force) in
the initial stage of insertion (upon a lapse of two seconds after the start of the insertion),
the resistance value was reduced to about 3 gf in the inventive sample. In the
conventional sample, the resistance value was gradually increased from 6 gfto 8 gf, to

20 reach 11 gf in the final stage (upon a lapse of four seconds after the start of the insertion).
However, it has been clarified that the inventive sample maintained 4 gf over a relatively
long period and was gradually thrust at a constant resistance value. Further, the
resistance value was increased merely to about 7 gf in the rearmost portion, and it was
possible to obtain a result insertable into the bent portion with a low resistance value.

25 Passableness through a bent portion is improved as the resistance value in
passage through the bent portion is reduced, and hence it is obvious that thrombus-

aspiration catheter 1 according to the present invention is superior in flexibility to the

conventional sample and improved in passableness through a blood vessel bent portion.
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25Passableness through a bent portion is improved as the resistance value in passage through the
bent portion is reduced, and hence it is obvious that thrombus-aspiration catheter 1 according to the
present invention is superior in flexibility to the conventional sample and improved in passableness
through a blood vessel bent portion. According to the present invention, as hereinabove
described, the front end of the front end-side tube having the triple lumen structure and a hand side of
the terminal aspiration tube having the double lumen structure are obliquely connected with each other
while the flexible terminal aspiration tube of the double lumen structure having the 5front end opening
inclined in the same direction as these connected surfaces is connected, whereby a
thrombus-aspiration catheter exhibiting flexibility and aspiration force can be obtained. Further, the

solid contrast marker ERMBERE ML REESFROINBIESTR HiRSTEREN Grigter Bt fBhPENnd of the
front end-side tyherwesshy g INmMaVS 2RIl Rrahetarehibiing Highe ety and

thrombus-aspiration force can be obtained also when the front end-side tube is a triple lumen tube and
the contrast mafk¥ # Provisdrona b onblsramroncture graobiidoplythenngsiiedivieh @9Bring layers

are provided ondiig, auigit thr‘Raem e sAaL PRI ANeiL s DS AR R dASKminal dapiaion tube,

whereby a thrombus- 15aspiration catheter reduced in frictional resistance in a to easily
reach a |8sioned purtioh eranibe wbliaged. tIElsAma Sirectidn A tivsentusespdr atidaceaihstemeotehrising

fibe. wherein S0 Lo A R A R e
tube and said tevbnanaldaspiration tube is more flexible than said front end-side tube,
Further, the solid contrast marker member is inserted into the core wire lumen
on the obliquely cut front end of the front end-side tube, whereby a thrombus-aspiration
10 catheter exhibiting higher flexibility and thrombus-aspiration force can be obtained also
when the front end-side tube is a triple lumen tube and the contrast marker is provided
on the front end portion.
In addition, the lubricative covering layers are provided on the outer surfaces of
the said front end-side tube and the said terminal aspiration tube, whereby a thrombus-

15 aspiration catheter reduced in frictional resistance in a blood vessel to easily reach a

lesioned portion can be obtained.
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while the front end side of said front end-side tube and the basal end side of said terminal aspiration
tube are so connected with each other that the hardness changes stepwise. 10 2. The
thrombus-aspiration catheter according to claim 1, wherein said basal end-side tube is a double
lumen tube having an aspiration lumen and a core wire lumen, and said front end-side tube is a triple
lumen tube having a guide wire lumen in addition to an aspiration lumen and a core wire lumen. 15
3. The thrombus-aspiration catheter according to | or 2, wherein said terminal aspiration tube is a
double lumen tube having an aspiration lumen and a guide wire lumen. 204. The thrombus-aspiration
catheter according to any of claims Ito 3, wherein said terminal aspiration tube has a length of 5 mm to
20 nun. 5. The thrombus-aspiration catheter according, to any of claims 1 to 4, wherein the guide wire
lumens of said front end-side tube and said termina Iatig}ﬁY[eﬁion 25tube communicate with each other
on the same axis. tube are prepared from polyamide elastomer, and these are connected with each
other by thermal welding. 7. The thrombus-aspiration catheter accordin%qto any of claims Ito 6,

wherein 5a front end tip haVitCR G MRS MREASSTSOmEE DR AS trehestiel &t Bibie dadrifsant

asp@rat?on tu be-gend—_si& {iBe éBﬁ%&@é@f@%RQ ﬁ%’ﬂ &rihgie 69&%9@99&91%5%%5@%1‘&%7, wherein an
aspiration opening is formed by obliquely cutting the front end side of said
5 a terminal aspiration tube is further connected to the front end of said front end-

side tube and said terminal aspiration tube is more flexible than said front end-side tube,
while the front end side of said front end-side tube and the basal end side of said
terminal aspiration tube are so connected with each other that the hardness changes
stepwise.
10
2. The thrombus-aspiration catheter according to claim 1, wherein
said basal end‘—side tube is a double lumen tube having an aspiration lumen and a
core wire lumen, and said front end-side tube is a triple lumen tube having a guide wire
lumen in addition to an aspiration lumen and a core wire lumen.
15
3. The thrombus-aspiration catheter according to 1 or 2, wherein
said terminal aspiration tube is a double lumen tube having an aspiration lumen

and a guide wire lumen.

20 4. The thrombus-aspiration catheter according to any of claims 1 to 3, wherein

said terminal aspiration tube has a length of 5 mm to 20 mm.

5. The thrombus-aspiration catheter according to any of claims 1 to 4, wherein
the guide wire lumens of said front end-side tube and said terminal aspiration

25 tube communicate with each other on the same axis.

6. The thrombus-aspiration catheter according to any of claims 1 to 5, wherein

both of the materials for said front end-side tube and said terminal aspiration
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10terminal aspiration tube 9. The thrombus-aspiration catheter according to any of claims 1 to 8,
wherein a solid contrast marker member is embedded in the tube in the vicinity of the connected
portion between said front end-side tube and the terminal aspiration tube 10 The thrombus-aspiration
catheter according to any of claims | to wherein the outer surfaces of said front end tube and the
terminal aspiration tube have lubricative cover layers. 20

10

15

20

tube are prepared from polyamide elastomer, and these are connected with each other by

thermal welding.

7. The thrombus-aspiration catheter according to any of claims 1 to 6, wherein
a front end tip having a guide wire lumen is formed on the front end of said

terminal aspiration tube.

8. The thrombus-aspiration catheter according to any of claims 1 to 7, wherein
an aspiration opening is formed by obliquely cutting the front end side of said

terminal aspiration tube.

9. The thrombus-aspiration catheter according to any of claims 1 to 8, wherein
a solid contrast marker member is embedded in the tube in the vicinity of the

connected portion between said front end-side tube and the terminal aspiration tube.

10.  The thrombus-aspiration catheter according to any of claims 1 to 9,

wherein
the outer surfaces of said front end tube and the terminal aspiration tube have

lubricative cover layers.
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