TRI PLE LUMEN CATHETER The present invention relates to
atriple lumen (nultiple [unmen) catheter which may be
wage/Be77moni t ori ng a henodi al ysi's, a tenpor aPgT/EP2005/010596
transfusion or a central vein pressure (hereinafter,
referred to as CVP) , and nore particularly but not
exclusively, to the structure of a triple |unen
catheter in which blood is snmoothly fed and renoved
particularly at theIpLEeLOME® kemediTalrysis. Recently,
the adoption of a triple lumen catheter has increased
because of the advantage of passing transfusion fluid
in addition o a general use of dialysis (for feeding
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time of a hemodialysis.

Recently, the adoption of a triple lumen catheter has
increased because of the advantage of passing transfusion
fluid in addition to a general use of dialysis (for feeding
and removing blood) . Since a catheter must be inserted along
a guilde wire, most triple lumen catheters currently available
adopt a so-called side-hole type where a blood feeding port
or blood removing port is formed in the side portion of a
catheter (for example, JP-A-2 209 159). For example, when a
blood feeding port is in the form of a side hole, a large amount
of retransfused blood from the blood feeding port is directed
onto a blood vessel wall to apply a stimulus to the blood vessel
or to generate turbulent flow, so that a thrombus easily occurs
in the peripheral portion. In addition, when a blood removing
port is in the form of a side hole, a catheter is influenced.

by a negative pressure of the blood removing lumen which acts



port is in the formof a side hole, a catheter is
i nfl uenced by a negative pressure of the bl ood

woeomsg7 | umen whi ch actsagai nst a bl ood vessetTm®ki05/010596

at the time of renoving blood, so that poor bl ood
renoval frequently occurs . The problem of poor bl ood
renoval becones obvi ous especially when both the bl ood
renmovi ng port and.the blood feeding port are in the
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bl ood renoving port and an inlet pressure
the catheter. Therefore, the position of the catheter inside

the blood vessel is moved in the opposite direction to the blood
feeding port of the catheter, and the blood removing port, which
is positioned in the side opposite to the blood feeding port,
comes into contact with an inner wall of the blood vessel to
occlude the vessel, so that poor blood removal occurs. As
described above, the catheter is influenced by a negative
pressure of the blood removing lumen, so that the blood removing
port is drawn towards the blood vessel wall at the time of
removing blood. Due to the synergistic interaction between
a suction force of the blood removing port and an inlet pressure
of the blood feeding port, the blood removing port may become

occluded, so that poor blood removal easily occurs.

Subsequently, a so-called end-hole-type triple lumen

catheter has been proposed, which has a blood feeding lumen



of the blood feeding port, the blood renoving port nmay

becone occl uded, so that poor blood renoval easily
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| umen cat heter has been proposed, which has a bl ood

feedi ng | umenwhi ch extends to a bl ood feeding port

whi ch opens at the | eading end of a | eading end

portion which gradually reduces in dianeter, and a
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fed is in turn reduced, so that a bl ood feeding
efficiency is reduced. (b) The smaller the bl ood

feeding port of the |eading
However, there are a number of problems with catheters

which are provided with the blood feeding port at the leading
end of a leading end portion which gradually reduces in diameter,
as follows.

(a) When the shape of the leading end portion of the
catheter is configured to be sharp so that the leading end
portion of the catheter is easily inserted into the human body,
the blood feeding port must be reduced in size and the amount
of blood that can be fed is in turn reduced, so that a blood
feeding efficiency is reduced.

(b) The smaller the blood feeding port of the leading
end, the more stimuli are applied to a blood vessel, because
blood enters in a jet-stream shape from the blood feeding port,
which is not ideal.

(c) The smaller the blood feeding port of the leading
end, the higher a blood feeding pressure becomes, so that an

excessive pressure is applied to a dialysis device which is



end, the nore stinuli are applied to a bl ood vessel,

because bl ood enters in a jet-stream shape fromthe
wohkoewd3isgedi ng port, which is not ideal. (c) TRET/EP2005/010596

smal l er the blood feeding port of the | eading end, the

hi gher a bl ood feedi ng pressure becones, so that an

excessive pressure is applied to a dialysis device

whi ch i sconnected to the rear of the catheter and an
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wire, the blood feeding lumen must be used for insertion of

the guide wire, therefore it can be more inconvenient to use
such a catheter.

(f) Transfusion fluid cannot be injected (although there
is a technique where transfusion fluid and blood are mixed in
a blood feeding lumen to be fed into a blood vessel, it is likely
that blood clots may be formed by mixing transfusion fluid and

blood, which is not ideal).

The object of the present invention is therefore to
provide a catheter having improved accessibility, a large
blood feeding port and a large blood removing port, and to

maintain a relatively sharp configuration of the leading end.

According to the present invention there is provided a
triple lumen catheter comprising:
a transfusion lumen having a distal end and a leading

end portion, the leading end portion progressively reducing



provi de a catheter having inproved accessibility, a
| arge bl ood feeding port and a | arge bl ood renovi ng
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of the | eading end. According to the present invention
there is provided a triple |lunmen catheter conprising:
a transfusion lunen having a distal end and a | eadi ng
end portion, the |leading end portion progressively
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removing lumen extending from a distal end at least to the blood

removing ports.

Consequently, with the catheter according to the present
invention an opening can be formed in the leading end,
accessibility is excellent, and blood can be fed in a stable
manner, so that poor blood supply does not occur. In addition,
since the blood feeding pressure is not increased, the load
on a dialysis device can be reduced and no jet stream is
generated, so that an unnecessary stimulus to a blood vessel

does not arise.

A partition wall may be provided between the blood
feeding lumen and the blood removing lumen, such that the
cross-sectional area of the blood removing lumen is greater
than the cross-sectional area of the blood feeding lumen. A

convex portion may protrude from an inner wall of the blood



on a dialysis device can be reduced and no jet stream
is generated, so that an unnecessary stinulus to a
wohowd3wassel does not arise. A partition wall POBEPR®5/010596

provi ded between the bl ood feeding | unen and the bl ood

renovi ng | unmen, such that the cross-sectional area of

the bl ood renoving lunen is greater than the

cross-sectional area of the blood feeding lunmen. A
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h difficult t% bend or ki nk the catheter, i ncl udi ng the
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mai nt ai ned even when the bl ood renbving ports are
| arge. Further, with the blood renoving ports being
enl arged, a negative pressure can be distributed.
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formed by the convex portion functions as a strengthening rib

of the catheter, so that it is difficult to bend or kink the
catheter, including the blood removing ports, and a stable
opening can be maintained even when the blood removing ports
are large. Further, with the blood removing ports being
enlarged, a negative pressure can be distributed. Therefore,
at the time of removing blcood, the catheter approaches less
closely to a blood vessel wall and the blood vessel wall is
not stimulated by the catheter, so that the formation of a

thrombus is suppressed.

A predetermined portion of a wall forming part of the
blood feeding lumen may be set back from the leading end portion
so as to form a step. The opening face of the blood feeding

port may form the step.

Consequently, the cross-sectional surface of the step



closely to a bl ood vessel wall and the bl ood vesse

wall is not stinulated by the catheter, so that the
woanwwmsson of a thronbus is suppressed. A predeCemresd10596

portion of a wall form ng part of the bl ood feeding

| umen may be set back fromthe | eading end portion so

as to forma step. The opening face of the bl ood

feeding port may formthe step. Consequently, the
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serves as the blood feeding port is relatively sharp,
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eadi ng end portion towards the distal end so as
conpl enent the shape of the | eading end portion. Since
t he opening surface of the blood feeding port is
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Since the opening surface of the blood feeding port is
inclined rearwardly in the axial direction so as to follow the
shape of the leading end portion, the sharp leading end shape
can bemaintained. Therefore, insertion resistance is reduced,
insertion into the human body can be performed easily, and the

catheter can be inserted without cutting into dermal tissue.

The distal end of the end portion may be tapered so as
to create flow paths within the blood removing lumen to the

blood removing ports.

For a better understanding of the present invention and
to show more clearly how it may be carried into effect reference
will now be made, by way of example, to the accompanying

drawings in which:



The distal end of the end portion nay be tapered so as

to create flow paths within the bl ood renoving | unen
woOaodehe4dar ood renovi ng ports. For a better PCT/EP2005/010596

under st andi ng of the present invention and to show

nore clearly howit may be carried into effect

reference will now be nade, by way of exanple, to the

acconmpanying drawings in which:Fig. 1 is a schematic

vi ew showi ng the construction of a first enbodi nent of

a triple lumen catheter according to the present
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rat ng a port I on cat heter

mg glo ; |g 4 is a perspective view, on a
pr?%ﬁ@ rlgng 1of¥| ustrating a | eadi ng end portion of

the catheter shown in Fig. 1 in a state where a

stiletto (core material) is inserted up to a bl ood

f eedi ng port i nside a bl pod feeding t he
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shown in Fig. 1 illustrating a menber which is
alomgekedlipeart-@a@ifngig- 1/

Fig. 3 is a perspective view, on a larger scale,
illustrating a leading end portion of the catheter shown in

Fig. 1;

Fig. 4 is a perspective view, on a larger scale,
illustrating a leading end portion of the catheter shown in
Fig. 1 in a state where a stiletto (core material) is inserted
up to a blood feeding port inside a blood feeding lumen of the

catheter;

Fig. 5 is a perspective view of the catheter shown in
Fig. 1 illustrating a member which is inserted to a leading

end of a catheter main body so as to form a leading end portion;

Fig. 6 is a side view of the catheter shown in Fig. 1

illustrating a leading end forming member;



end of a catheter main body so as to form a | eading
end portion; Fig. 6 is a side view of the catheter
wehesv3#817Fig. 1 illustrating a | eadi ng end foPaTmg2005/010596
menber;Fig. 7 is a cross-sectional view taken al ong
line B-B of Fig. 6 ; Fig. 8 is a schematic view
showi ng the construction of a second enbodi nent of a
triple lumen catheter according to the present
I nveritg on7 Fega 8rb$saspestSpectl Ve o @Wkedn ad dndf ge€he B-B
scal e, showing a | eading end portion of the catheter;
of Oy, ;i s a perspective view, on a larger scale,
showi ng the | eading end portion in a state where a
stiletto (core material) is inserted up to a bl ood
feeding port inside a blood feeding [unen of the

catheter;cFj 9. ' r tive i : .
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€?ﬁ§§a. t 6"7%ShoW'd first enbodi ment of a triple
| umen catheter. The catheter conprises a cylindrica
catheter main body 1 made of synthetic resin such as
pol yurethane . The mainbody 1 is forned with three

| ungﬁﬁ' a9 H-Iso@dp?ééﬁﬁﬁﬁiffﬁrféhe‘?' on a larger scale, showing

a leading end portion of the catheter;

Fig. 10 is a perspective view, on a larger scale, showing
the leading end portion in a state where a stiletto (core
material) is inserted up to a blood feeding port inside a blood

feeding lumen of the catheter;

Fig. 11 is a perspective view showing a leading end
forming member which is inserted to a leading end of a catheter

main body so as to form the leading end portion; and

Fig. 12 is a side view showing a leading end forming

member of the catheter.

Figs. 1 to 7 show a first embodiment of a triple lumen
catheter. The catheter comprises a cylindrical catheter main

body 1 made of synthetic resin such as polyurethane. The main



a bl ood renoving lunmen 3 and transfusion |lunmen 4 which

functions also as a guide-wire insertion |unmen. A
woams@sid7on portion 8 of the catheter is provi #etPRrRRE0K/010596

connection tubes 5 and 6 , nade of flexible synthetic

resin such as silicone or polyurethane, for connection

to a dialysis circuit, and a connection tube 7

integrally coupled to a base portion of the catheter
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Specifically, as showmn in Fig. 2 , the catheter main

a dedy 1 -haseanpantitdonavalding wWhiehrusi dh€lumen 4 which

orientation showmn in Figure 2 , is at a |evel above
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of the transfusion [umen 4 is substantially the sane
cathstenemginebodyarfet €T ofoRl fardBIwr FeNEAEE19Row) CVFAS
shown in Figs. 5to 7 , a nenber 12 (hereinafter
More specifically, as shown in Fig. 2, the catheter main
body 1 has a partition wall 9 which, in the orientation shown
in Figure 2, is at a level above the center of the body 1. The
partition wall 9 forms within the main body 1 two substantially
semicircular lumens having different cross-sectional areas.
These are the blood feeding lumen 2 and the blood removing lumen
3, the blood removing lumen 3 having a larger cross-sectional
area than the blood feeding lumen 2. Further, a convex portion
11 protrudes from the inner wall of the blood removing lumen
3 opposite the partition wall 9, to form therewithin a
transfusion lumen 4 of circular cross-section. The inner

diameter of the transfusion lumen 4 is substantially the same

as the outer diameter of a guide wire (not shown).

As shown in Figs. 5 to 7, a member 12 (hereinafter,

referred to as the leading end forming member) forming the

10



referred to as the | eading end form ng nenber) formng

t hel eadi ng end portion of the catheter nmain body 1 is
woamictiaks7rn a shape such that the dianmeter o fPCHAEP2005/010596

| eadi ng end gradual Iy reduces. The | eading end formng

menber 12 conprises a head portion 12a which is

provided at a free end thereof with a circular

transfusion port 4a comrunicating with the transfusion
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into the blood renoving lumen 3 of the catheter main
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portion 12a and the tail portion 12b and uts agai nst
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er naln at surface 12d i s forned on
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. _partition wall 9 . A slit 1%f ext ends_al he . r
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tragadua ery biPar 4e0eSs 150 | £ Por il &%Tﬁﬂﬁséﬁﬁgl%%ted
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recess 12g. Wen tb_e tail section 12b is inserted
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12g extends around and co-operates wth the convex
thepbetilopottionnldbnanderbsehagrdnstheancils gortdem apche
i s superinposed on and bri dged
leading end surface of the cathetermainbody 1. A flat surface
12d is formed on the upper surface (as shown in the figures)
of the head portion 12a so as to form a continuation of the
partition wall 9. A slit 12f extends along the lower surface
of the tail member 12b from the rear of the member 12 to a point
adjacent to the step portion 12c¢, and a circular recess 1l2g
is formed communicating with the slit 12f so that the convex
section 11 forming the transfusion lumen 4 can be inserted into
the circular recess 12g. When the tail section 12b is inserted
into the blood removing lumen 3, the circular recess 12g extends
around and co-operates with the convex portion 11, in a manner

such that the tail portion 12b is superimposed on and bridged

to the convex portion 11.

In addition, a blood feeding port 2a is formed in a blood

feeding lumen forming wall portion 13 of the catheter main body
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to the convex portion 11. In addition, a blood feeding
port 2a is fornmed in a blood feeding |unen form ng
woabde/oper7ti on 13 of the catheter main bodyl . Poe/EpR@ed10596
feeding port 2a is open in the axial direction of the
body 1 and conmuni cates with the bl ood feeding |unen 2
The openi ng surface of the blood feeding port 2a is
inclined rearwardly (as shown in the drawings) in the

1. agh@lpdisectd iy P Rt 2of gkl epehhenshiage a6fi aihelirection
| eadi ng end portion 12 . Fornmed in the wall portion 14
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renovin umren, rearwardly of the blood feeding port

2. 2Rue %:p%éﬁg%r %)%19 L %gn%}%@%lggﬁtﬁee’%&h@ 3Pr oEhesblRodineg

r enpv ng p a an are on opposite sides of the
axi s the cat hete af to f ot :
A R e T
adapters. 15, .16 and 17 are.integrally for in,th
so $538 S THae trecwinns o BRI ST P e EPEEn T Eprned
. Lure adapters 15_and_16 are adapted to be connected to
in Fhai PO TohdoT T R COP L alg S SOd L i £oems
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thegpHO® HARHYEAT AHGNT e BT Vol OfeBF gt PARENC S aRg POTE
| ure adapter 16 bei ng connected to the connection tube
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The connection tube 7 is connected t o the transfusion
ports 3a and 3b are on opposite sides of the axis of the catheter

shaft so as to face each other, and communicate with the blood

removing lumen 3.

Lure adapters 15, 16 and 17 are integrally formed in the
ends of the respective connection tubes 5, 6, and 7. Lure
adapters 15 and 16 are adapted to be connected to a dialysis
system at a time of dialysis, with lure adapter 15 being
connected to the connection tube 5 and commuanicating with the
blood feeding lumen 2 and lure adapter 16 being connected to
the connection tube 6 and communicating with the blood removing
lumen 3. The connection tube 7 is connected to the transfusion
tube 4. When the lure adapters 15, 16, and 17 are not in use,
closed circular caps (not shown) are attached to the opening
portions of the lure adapters so that the opening portions of

the lure adapters are occluded.
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tube 4 . When the lure adapters 15, 16, and 1 7 are

not in use, closed circular caps (not shown) are
watb@oi#ssd to t he openi ng portions of the | urePadapr@®ss10596

so that the opening portions of the lure adapters are

occl uded. A shaft-shaped stiletto (core material) 18 is

inserted into the blood feeding lunen 2 fromthe side

of the base end, as in Fig. 4 , when the catheter main

body éhéﬁtléﬁﬂ%@dsﬂﬂ!@c@o bleed wessehalThes is inserted
shaft-shaped stiletto (core materia. 1 ) 18 extends to

intbhendlondd eﬁeégd'lglgo‘?.ﬁne%aZaf‘goﬁlSCH@@c@ o¥yohBeps€e end,

resin nmaterial. The outer dianeter of the stiletto 118

t
as {Lﬁeﬂ‘{gs 4f’m ].’?AIJL ycﬂéj%fa%%e%f{)n%dn?%ggpagyl§nﬁ%§fi?é@a@nto

aneter of t [ unen

ab ?c? gteetrs&efge S_l“ﬁa E’r?a?{ éﬂ%}f%ﬁ?asddlrl%te{@ %% '199?81?1&'1% 18

ornﬁd sho i a curved surface

e _so .as . to t.c th th rossy sectigna

eXt?Hgng%dH“?é@é%%gfﬁgﬁﬁnﬁa ﬁgr%%ver thé geségdggggh%ElC
connecti gn tube nd 7 are |de

resipafgderialon, 98???% aq?56508$ g%ﬁgslﬁgetto 18 is
respective | unens, and anti_thronbogeni ten -

Sub&ﬁé“ﬁ&@##da?hﬁgs%@%n%s(ﬁb§l§ﬁg%ﬁy' ?a&EEFehﬁﬁp #%%s%umen
in the region fromthe |l eading end portion 12 to the

diagietieropf e B pdredsndal wBsE 4o e BiGod thendlfmy of

ports 3a and 3b in the catheter main body 1 . Further,
thet heaght i rena gihtiem i hheotll Hetay Yfeis formed smo othly

in a curved surface shape so as to match with the

cross—-sectional shape of the blood feeding port Z2a.

Moreover, the respective connection tubes 5, 6, and 7
are provided with clamps 21, 22, and 23 (Fig. 1) occluding the
respective lumens, and antithrombogenic moistening and
lubricating agent (not shown) is coated at least in the region
from the leading end portion 12 to the side of the base portion
almost to the blood removing ports 3a and 3b in the cat heter
main body 1. Further, the entire catheter main body 1 may be
coated with the antithrombogenic moistening and lubricating

agent.

When the triple lumen catheter of the present embodiment
having the above-described construction is used to perform a

blood dialysis, guide wire is first placed in a vein, such as
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coated with the antithronbogeni c noi stening and
[ ubricating agent . When the triple lunmen catheter of
woheospBegent enbodi nent havi ng t he above- descr POBP2005/010596
construction is used to perfiorma bl ood dialysis,
guide wire is first placed in a vein, such asa fenora
vein, an internal jugular vein, or an infraclavicul ar
vein, the vein having abundant bl ood flow and a | arge
a f&harRt &leinNexd ,intcke rend;edut he vguing eo mamnei pf agedatirncalar
vein is inserted through the transfusion port 4a of

veiergatRetreha tBhg Ladydah i B1bedi f1sef bed 4 Nte geh@iameter.
transfusion lumen 4 . Next, the catheter nmain body 1

Nextt Qg\é?hleﬁa bhecsti 48180 WBrd Sidudd all ¥ kBser 1 8di HpetPed
the bl ooding feeding port 2a inside the bl ood feeding

thxjiol1 nt%g’F&%n@%%%%%na%%?Qt%?50?9£H§ WhERet@rPRain body 1

erte nto a vein. ime, since the sharp

co 1gRRacERd s, oL e cathelan 1o, L i one
car By FES TR Y A RO U (208, 5030 30,81 911,
ind SR POLY (22 ISSILI o8 LaskStaee 42k stued 3001 0o
easily. For _this reason, the catheter can be inserted
foagDUETET 4 g PHEGSder hel? tinss g8 dRoY £69€rS UentPRgT ted
jjﬂﬁégzggénsggg?égﬁﬂéEﬁ%gﬁegggggg §9$§£§g1f§;5332 gg%pghape
of the catheter main body 1 is maintained by the stiletto 18
of which the leading end is formed smoothly in a curved surface
shape so as tomatch with the cross-sectional shape of the blood
feeding port 2a, insertion resistance is reduced so that
insertion into the human body is performed easily. For this
reason, the catheter can be inserted without cutting into
dermal tissue. Moreover, in the present embodiment, the
opening portion of the blood feeding port 2a is formed to be
inclined rearwardly in the axial direction so as to follow the
shape of the leading end portion 12, as described above. In
this way, insertion resistance is reduced and insertion into
the human body is easily performed. Indeed, the stiletto 18
is not essential and the catheter can be used even when the
stiletto 18 is not inserted into the blood feeding lumen 2.

In addition, the leading end of the catheter main body 1 is

in use directed in the same direction as the blood flow of the

14



inclined rearwardly in the axial direction so as to
follow the shape of the | eading end portion 12, as
wdeswrisiszd above. In this way, insertion resisPamMER200S/010596

reduced and insertion into the human body is easily

performed. Indeed, the stiletto 18 is not essentia

and the catheter can be used even when the stiletto 18

is not inserted into the blood feeding lumen 2 . In
veiaddhtbonnhithetheadngeend 6t tbebeapheted.main body 1

IS in use directed in the sane direction as the bl ood

flow of thevein into which the catheter is to be

pl aced. Next, the guide wire is renoved fromthe

traﬁ%%gs'gﬁeegﬁgﬁe wi rleh8 sStrch@tdeQl 18-dns tredroveshd £f108h on

t he 06d ing lumen 2 , and the connection tube 7

1umff! ,uahg %@ﬂ?ﬁg&?qB 55 Sj%ﬁobéa@dﬁ?‘tﬁa 1 D f@e’d%n% lumen

occ cl anp Then, the lure adapter

connect gd tgkg'W n@ﬁ#gow tybEer WA Gl SOMILON CRLe St he

ey d f unen I'S connected to
o ee SI e of t d t d
tra&lE o<l o %fﬁ cOfingEE ﬁds'ga{oﬁéiﬂégﬁ'ﬁ%%##oﬁ?ubfel’?% the
ich conmuni cate t
Lor BB 0 REEBERe S o AT R PR 2 e
circuit toinitiate blood di al ysis

com@papy§¢§s|yltﬁ|FP§t€a008|Sﬁadfvaméumﬁ?ogth% %?%%%Cted to

removing lunmen 3 fromthe pair_of blood renoving ports
the blood feeding side of the dialysis circuit and the lure

adapter 16 connected to the connection tube 6 which
communicates with the blood removing lumen 3 is connected to
the blood removing side of the dialysis circuit to initiate

blood dialysis.

When blood dialysis is initiated, blood flows into the
blood removing lumen 3 from the pair of blood removing ports
3a and 3b, which are opposed to each other and communicate with
the blood removing lumen 3, to be passed to the dialysis circuit.
The purified blood from the dialysis circuit is passed into
a blood vessel from the blood feeding port 2a, which opens in
the axial direction to communicate with the blood feeding lumen

2, through the blood feeding lumen 2.

When dialysis has been completed and while the catheter

main body 1 remains in the blood vessel, the lure adapter 15
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3a and 3b, which are opposed to each other and

communi cate with the blood renoving lunen 3 , to be
woasedd4d7o t he dialysis circuit . The purifi edPOrm®2005/010596

fromthe dialysis circuit is passed into a bl ood

vessel fromthe bl ood feeding port 2a, which opens in

the axial direction to communicate with the bl ood

feeding lunmen 2 , through the blood feeding |unen 2 .

of When didlysisohasubees coiwl ehed 1ane Wddecdhel6 of the
catheter main body 1 remains in the bl ood vessel, the

ConthglégaP&Eé d50fc thesRNecbioRntulea byand &ﬁﬁcui%ﬁ and
apter 16 of the connection tube 6 are renoved from

thetﬁgo?%ak%% 'Iﬁﬁ%ﬁ o and the Bh@@g £8ﬁgbﬂ9glyﬁﬁén23 are

ramwnglmmnSzMe | ushed with

fluﬁgggrlntﬂqf QEQQg i%%%%%h%hk8&h9ﬁ_éﬁ§&£i&@ solution.

her d-'circul ar caps (not are attached

o g PPEHTE PO, (LI FESPFPLAE LB co e

portions of the ective lure adapt 8rs 15

opegipf, p‘i’ﬁt%ﬂ%st‘?# ﬁ:l%:?plrﬁﬁBﬁcEéf’ﬁlelé?e "i%%elfo? gsentn(él 16%o
enbodi nent, the transfusion | unen % xt ends u .

as oarRIUSI%h R t ORENWRY cROBpeRES aP Tt %@eléﬁﬁ cFo ure
the |l eading end portion 12 which gradually reduces in

adagitgiet e, a8Ad 1Ohe bl ood feeding | unen extends up to

the bl ood feeding port 2a which opens in the axial
direction near the | eading

As such, in the triple lumen catheter of the present
embodiment, the transfusion lumen 4 extends up to the
transfusion port 4a which opens at the leading end of the
leading end portion 12 which gradually reduces in diameter,
and the blood feeding lumen extends up to the blood feeding
port 2a which opens in the axial direction near the leading
end so that, during hemodialysis, blood is fed by the blood
feeding port 2a which opens in the axial direction. Therefore,
the leading end member can have an aperture at the end thereof,
accessibility is excellent, and blood can be fed in a stable
manner, so that poor blood feeaing is avoided. 1In addition,
since blood feeding pressure is not increased, the load on a
dialysis device can be reduced and no jet stream is generated,

so that an unnecessary stimulus to a blood vessel is avoided.

In addition, the partition wall 9 is provided between
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end so that, during henodialysis, blood is fed by the
bl ood feeding port 2a which opens in the axia
wdizosas#on. Therefore, the | eading end nenber eaWwER2006/010596

an aperture at the end thereof, accessibility is
excel l ent, and blood can be fed in a stable manner, so
t hat poor bl ood feeding is avoided. In addition, since
bl ood feeding pressure is not increased, the |oad on a

the Gl S SedtbMi ¢ el e (B aned dibed bdiod dn @ ejretv igigr dagmens 3 1n
generated, so that an unnecessary stimulus to a blood

suclY 8558l {15 voicdedostAsaddibhab,atdwe ofarhé thlorpdwvalemog ing
is provided betweenthe bl ood feeding lunmen 2 and the

Lumdh Q%dléﬁa@f KRG HABH oF tRe UG AFWABY1ihbdtuidre. Further,
cross-sectional area of the blood renoving lunen is

thelt rgveéxfftel?;(f‘tf&ff‘,tlpfié he,dleepd f eedi Re diwRm Jfurdrhenner

e con portion 11 is formed in the position of an

j nner L1, Qfy the bload, gaRV ' i@ i
N1 L] SEN: 3 ORARS i thie
waliﬁ%géér F%f%ﬁi&bﬁf éoga% to ex?gﬂ% ?%mards onepgidé gﬁn

wal%?%@?%%tg%\j %%%\rﬁcélgo%arcfﬁq%ﬁéq%i%\b@( 1558 =] tﬂa%i]t]icjrﬁ wall

proy fud_ I fran_s usion lumen 4 . Therefore, the
 SEA BB PR SRR P gion
Lunblog B St TEL N OSY: LB I bk G o on
compak AGA I ERCCY RS GG ] bOE TG PO S i i

3b are enlarged. Further, with
rib of the catheter main body 1, so that it is difficult to
bend or kink the catheter, including the blood removing ports
3a and 3b, and a stable opening can be maintained even when
the blood removing ports 3a and 3b are enlarged. Further, with
the blood removing ports 3a and 3b being enlarged, a negative
pressure can be distributed. Therefore, at the time of
removing blood, the catheter main body 1 approaches less
closely to the wall of the blood vessel wall and the blood vessel

wall is not stimulated by the catheter, so that a thrombus can

be prevented from being formed.

In addition, since the opening surface of the blood
feeding port 2a is inclined rearwardly in the axial direction
so as to follow the shape of the leading end 12, the sharp
leading end shape can be maintained. Therefore, insertion

resistance can be reduced and the insertion into the human body
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the bl ood renoving ports 3a and 3b being enlarged, a

negati ve pressure can be distributed. Therefore, at
woheosto3#sg7 of renovi ng bl ood, the catheter mai nPooaP2M5/010596

approaches less closely to the wall of the bl ood

vessel wall and the bl ood vessel wall is not

stinmul ated by the catheter, so that a thronbus can be

prevented from being forned. In addition, since the
isopeBing pukfaceed! tshe dlaaodieceditigeportcd3a b® inserted

inclined rearwardly in the axial direction so as to

witRbhovwtbei shapetof dtheal eadiggeend 12, the sharp
| eadi ng end shape can be maintai ned. Therefore,

i nsertion resistance can be reduced and the insertion
into the human bodyis easily perforned, so that the

cat hﬁ];_@r %%%tl%% '1%%%%%@)n%é§9é‘£aﬁ&ét é“@u&%% dfé ed by

ti ssue. 'él'ihe catheter-insert| on resi St ance Is furt

th% %J‘J"Cleg%%b%%g%g ﬁﬂgévn\}j %@rpl chcimll east rﬁﬂ%\%ent which
f t d t t th
5 (T A& OPEr o' | HAE 0 t‘ﬂ%ﬁimgo NG bt e on
d,3b th t hete ) _bod hat th,
12tk ﬁ?.%ﬂﬂd@c ﬁ@eg%éo%rspﬁ'gﬂearoaéﬁ?mﬁp the ?H%%%E%%@aﬁng
be prevented fron1be|n formed in_the bl ood renDV|

POBo? t32 3R%RR 3B, TARFATHE it Mty PO be Repthdbén SF‘kﬂOth

along tine. Figs. 8 to 12 show a second enbodi ment of
1n%e3g’¢3rcbr|1ecqagn§ﬁ accomplished. Further, a thrombus can be

prevented from being formed in the blood removing ports 3a and

3b, and the catheter can be kept open for a long time.

Figs. 8 to 12 show a second embodiment of a triple lumen
catheter. 1In the drawings of Figs. 8 to 12 like reference
numerals are used to identify the same components as those of
the above-described first embodiment, and the descriptions

thereof are omitted.

In the triple lumen catheter of the present embodiment,
a predetermined portion of a blood-feeding-lumen forming wall
portion 13 excluding the partition wall 9 is notched (set back)
at a distance from the leading end so as to form a step portion,
and the opening surface of the blood feeding port 2a, which
is the cross-sectional surface of the step portion, is inclined

rearwardly in the axial direction. Further, when a catheter
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catheter. In the drawings of Figs. 8 to 12 like

reference nunerals are used to identify the sane
woanpoaa1rs as those of the above-descri bed fi PST/EP2005/010596

enbodi nment, and the descriptions thereof are omtted.

In the triple lunmen catheter of the present

enbodi nent, a predeterm ned portion of a

bl ood- f eedi ng-1 unen form ng wall portion 13 excl udi ng

maife @y tid iigninakkt8d snaet ghetbdseate k) aathaft-shaped
di stance fromthe | eading end so as to forma step

st PPELEQN(c8PRE hhee2peni)nd saur fiaterofetthendd ogd teedi mgood
port 2a, which is the cross-sectional surface of the

feé&frp%p&gf{ oy érﬁ%'rlrg:llﬁaﬂféj Jearmardy d nde de@lrial, is

direction. Furt , Wwhen a cathetermain body 1A is

. lnserted int ft - td | et

o DR R 8 300 el BBl SR S e e
eeding port 2a and.is made of synthetic resin

ca ?%?¥a?$ '3 %ﬁ%ér?%d into the bYood f;edinzllunen 2

fromthe end of the catheter as in Fig. 10. A s shown
in Figs. 11 and 12, a nenber 12A (hereinafter,

referred to as the |eading d form.n er) farm

[ he Beana Srdtogrr oh UM e edimEdr TR Hesnag e,

is conical in shape such that the dianmeter of the,
referBefgt @nds gFABuaFRYIPEdEREs FOTR NP HEFRG fénd iR he

menber 12A conprises a head portion 12a which is .
lepdong derld apoat Feeecndhe Hertdoft el pigy body 1A is conical

in shape such that the diameter of the leading end gradually
reduces. The leading end forming member 12A comprises a head
portion 12a which is provided at a free end thereof with a
circular transfusion port 4a communicating with the
transfusion lumen 4, and a long tail portion 12b which is
inserted into the blood removing lumen 3 of the catheter main
body 1A so as to extend up to blood removing ports 3a and 3b.
A step portion 12c is formed between the head portion 12a and
the tail portion 12b and abuts against and is welded to the
leading end surface of the catheter main body 1A. A flat
surface 12d is formed on the upper surface of the head portion
12a so as to form a continuation of the partition wall 9. A
flow path determining portion 12e at the end of the member 12A
opposite the port 4a is formed in a tapered shape, the width
of the portion 12e narrows towards the rear of the member 12A.

Both side surfaces of the rear region of the tail portion 12b
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circular transfusion port 4a comunicating with the
transfusion lunen 4 , and a long tail portion 12b
wohbwh3#sg7i nserted into the bl ood renovi ng | uneaT@rPef0s/010596
the catheter main body IA so as to extend up to bl ood
renoving ports 3a and 3b. A step portion 12c is forned
bet ween the head portion 12a and the tail portion 12b
‘and abuts against and is welded to the | eadi ng end
are SiHfaeed ¢ bbhecsadiat €l owmbacdyslile Antllalostirfaesring
12d is fornmed on the upper surface of the head portion

porﬂ-333§0a1@<§ 310, far gnatconki auesh@s MModhecpartdddonureddce
. Aflow path determ ning portion 12e at the end of

of %He FRIDERedRéy OPPOSE £ 6 thge PALdr 43¢ It d QidMRSL: M BN to a
tapered shape, the width of the portion 12e narrows

poiﬁ?% cd troe%e%t%ﬁt ?ﬁﬁ 152A. JBath si de, syr facess

rear region o portion 12bare tapered
12933 P G LA B8] (P o
ﬁi B£8Rt B9 L b AE AT S B %me%mhégaiﬁleﬁea%%‘%’fféﬁg into
the i (i SeeesEat fgo. fvﬁissﬂ% et Th e foR 1 Lrertbd

. formng the transfusion |unen 4 can be |nserted into
Inte Hehe it hrr sesedy f?’ﬂ‘e”v\ﬁent?ﬁecjt%?‘ﬂ FemiTe A2 EEnds
inserted into the blood renoving |unen 3 , the

aroBRd ANACTERES S Hids BRBUFRNERE RG-To8Y dtled P fipnner
the convex portion 11 in a manner

such that the tail member 12b is superimposed on and bridged

to the convex portion 11.

In addition, even 1in the ©present embodiment,

antithrombogenic moistening and lubricating agent (not shown)

is coated at least in the region from the leading end portion

to the side of the base portion almost to the blood removing

ports 3a and 3b in the catheter main body 1A. Further, the

entire catheter main body 1A may be coated with the

antithrombogenic moistening and lubricating agent.

Components other than those above are the same as those of the

first embodiment, and the present embodiment has all the

functions of the first embodiment.

Accordingly, the triple lumen catheter of the present

embodiment also has the same effect as the above-described
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such that the tail nenber 12b is superinposed on and

bridged to the convex portion 11. In addition, even in
woheospBegent enbodi nent, antithronmbogeni ¢ noi sSPEMIERZ05/010596

and lubricating agent (not shown) is coated at | east

in the region fromthe | eading end portion to the side

of the base portion alnbst to the blood renoving ports

3a and 3b in the catheter main body I A Further, the

em@Blii@ngat heheptABENwbody, | fhavycheingated whébpet ben have
antit hronbogeni ¢ noi steni ng and | ubricating agent.

anCApPRORERLS 50t RgE EhanthbBeseraboyecasept hergam®e ascellent,
those of the first enbodi nent, and the present

angg%ggbﬁe%%nhﬁ% ably theaf ypsthangaphetheshi £8ht poor blood

iment. Accordingly, the triple lumen catheter of

fe‘élaelr%r gggnlge eaﬂpol .é'@m I%l §8?D@§o%besﬁ%@ tEFlfef Ecibo@lsfégﬁing
- e |

abov eéscri bedenbodi mént. I'n ot her words, t eadi ng

end shape can have_an_aperture h . r.e :
PLEECELS) Bl 'ty %§C5§%E??én¥$gé%) fbo%’gg%lgggfeggyﬁcg can
st abl e nner, so that or bl ood feeding can b
beavbrdeas Iﬁ”ﬁﬁdp?idHS:sEEESaWhéi%Igggeggggﬁﬁg %?eggﬁﬁé an
is not increased, the |lo on. a dialysis device, can be
UNPEFEESE Th ¢ dets 19 éaa%%iq:?dgéfr?esrsftledl,s S A an
unnecessary stinmulus to a bl ood vessel is avoided. In
addition to a strengthening rib effect due to the

In addition to a strengthening rib effect due to the
presence of the convex portion 11 forming the transfusion lumen
4, the leading end to the blood removing.ports 3a and 3b of
the catheter main body 1A are further supported from the inside
by the long tail portion 12b of the leading end forming member
12A. Therefore, the entire catheter including the blood
removing ports 3a and 3b is even more resistant to kinking or
bending, and a stable opening can be maintained even when the
blood removing ports 3a and 3b are enlarged. Further, with
the blood removing ports 3a and 3b being enlarged, a negative
pressure can be distributed. Therefore, at the time of
removing blood, the catheter main body 1 approaches less
closely to a blood vessel wall, and the blood vessel wall is
not stimulated by the catheter, so that a thrombus can be

prevented from being formed.

In addition, since the opening surface of the blood
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presence of the convex portion 11 form ng the
transfusion lunen 4 , the | eading end to the bl ood
woenm3#g7. ports 3a and 3b of the catheter nai RCDEEFOEAI0596
are further supported fromthe inside by the |long tai
portion 12b of the | eading end form ng nenber 12A
Therefore, the entire catheter including the blood
renmoving ports 3a and 3b is even nore resistant to
fddikiqgoet pendi ngclanddar &4 alph £dDPEn BPeCani B direction,
mai nt ai ned even when the bl ood renoving ports 3a and

thPsBhepend a4 enfUSh BE caM b8 nidie il i0Rdi r emev fili s reason,
ports ga and 3b being enlarged, a negative pressure

m%aé}tbforsi' éééié’t'z‘éﬁ@e Jgﬁrsé Off@du@édt BRqt aﬂgeeﬁleamﬁwg the
bl ood, the catheter main 1 approaches | ess

I, h | o I

il ] 8,2 0, vgmss f”%e Sy T, R oan be

t hr qnbus an be prevented from f d. In
i ieihia ttop%n%%aos%?$aceg% She:

bl oodf eedi ng port 2a is inclined rearwardly in the

axial direction, the sharp | eading end shape can be

mai nt ai ned. For this reason, insertion resistance

be r ddifcE8 TRRESNLBFEFbHOT MY e Hifmas bBE RS Teea(ilf?%fj by

perforned so that the catheter can be inserted

thi eRdut AR HE et iR ing Sk L uPrd cadiimst égent which
_insertion resistance is further reduced by the .
1sapoietiecoabogenrt Hbildterievd cand rrubEhe atsalgeand portion

whi ch
12 to the side of the base portion close to the blood removing

ports 3a and 3b in the catheter main body 1, so that a smooth
insertion can be accomplished. Further, a thrombus can be
prevented from being formed into the blood removing ports 3a

and 3b, and the catheter can be kept open for a long time.
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Is coated at least in the region fromthe | eading end
portion 12 to the side of the base portion close to
woheoshiBeod renovi ng ports 3a and 3b in the cat ReTAP2005/010596
main body 1 , so that a snooth insertion can be
acconpl i shed. Further, a thronmbus can be prevented
frombeing forned into the bl ood renoving ports 3a and
3b, and the catheter can be kept open for a |ong
cihite CLAIMS 1 . Atriple lumen catheter conprising: a
transfusion lunmen (4) having a distal end and a
| eading end portion (12, 12A) , the | eading end
portion progressively reducing in dianeter to a

1 Pproxi e n p 4 eing fornmed in
the 6?gilﬂgféef%$ ? ?%yﬁ%?gﬁs %@ %ng%uﬁen; a bl ood
feedln 2 avin blood fe r a .
a re@l 8? Pﬁé é‘g %4§n %n?he |ngC%a§éégleadlng
portion, feedi 0 at | east
rBaPOFRIFY 15 2an 090 al o r AT P @H hidsa fgcergesvely
portion; and a blood renmovi.ng lumen (3) includin
reﬁlaaCrlncsar 18I SorMe &P HONY BFOPEEA138nd 85 tHRBEEHEHOR ort (4a)
opposite side walls of the catheter, the blood
bed@ep\iargedingn dxe repREIdt ovhd off sthe erenatusbert lygen;
the bl ood renoving ports. 2 . A catheter as clained in

cl ai m bloashdremstiord Zewnam (Hahayipar & bilopdwdieledigy port

is provided between the bl ood feeding |unmen
(2a) in a region of the proximal end of the leading end portion,

the blood feeding port opening at least partially in an axial
direction of the leading end portion; and

a blood removing lumen (3) including a pair of blood
removing ports (3a, 3b) provided in opposite side walls of the
catheter, the blood removing lumen extending from a distal end

at least to the blood removing ports.

2. A catheter as claimed in claim 1, characterized in that
apartitionwall (9) is provided between the blood feeding lumen
(2) and the blood removing lumen (3)”, such that the
cross—-sectional area of the blood rembving lumen is greater

than the cross-sectional area of the blood feeding lumen.

3. A catheter as claimed in claim 2, characterized in that
a convex portion (11) protrudes from an inner wall of the blood

removing lumen (3) opposite the partition wall (9), the
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(2) and the bl ood renoving lunmen (3), such that the
cross-sectional area of the blood renoving |unen is
wgnremi¥87t han t he cross-sectional area of the BPCom#2005/01059
feeding lumen. 3 . A catheter as clained in claim2 ,
characterized in that a convex portion (11) protrudes
froman inner wall of the blood renoving [ unmen (3)
opposite the partition wall (9), thetransfusion |unmen

£ rbf)s o6k %J?‘fj'lrl‘)gnérhr(qggréétré%d%%@v%ﬁr%%rgﬁfﬂ @Re %onvBx portion.
catheter as clainmed in claim3 , characterized in that

the end portion (12, 12A) is forned with an axially
extending slit (12f) and with a recess (12g) of

4.SUbSEAagglc lelt%rcla héﬂtcﬁ%m Q%Scﬁggbegn’cﬁ%rea%te%ﬁ?zc‘ed in that

connunlca I'ng mn |t an i hg

en0ORAS SR L s fg%g}:hga e o éﬁﬁlf&&%faﬁ?gfﬁaémg
slarcoéﬁﬂﬁéira?ﬂgv‘?ﬁa ROk et Bahg kalE]sﬁq%Fﬁ aFheCular

end portion (12A) so as to form a step. . A cat het er
Cr8§SCF%QE%?Q¢1%@%lﬁ?SGSSCHSWQEPéFﬁEé@%|W%qﬂth%eSllt and

openi ng face of the blood feeding port (2a) forns the
begpgpadppteal deat RAGRIRSL RIHITEDS FARYLPpreeiory |

claim characterized in that the opening face of the

bl ood feeding port (2a) is inclined in the axia

direction of the leading end portion (12, 12A) towards
5.the 8i staheérd 86 @batmeddnplkément 2, 3 or 4, characterized
in that a predetermined portion of a wall forming part of the
blood feeding lumen (2) is set back from the leading end portion

(12A) so as to form a step.

6. A catheter as claimed in claim 5, characterized in that

the opening face of the blood feeding port (2a) forms the step.

7. A catheter as claimed in any preceding claim,
characterized in that the opening face of the blood feeding
port (2a) 1s inclined in the axial direction of the leading
end portion (12, 12A) towards the distal end so as to complement

the shape of the leading end portion.

8. A catheter as claimed in any preceding claim,
characterized in that the distal end (12e) of the end portion

(12A) is tapered so as to create flow paths within the blood
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the shape of the | eading end portion. 8 . A catheter

as clainmed in any preceding claim characterized in
wohede/Bk37di stal end (12e) of the end portion PCRAP2:0S/010596

tapered so as to create flow paths within the

bl oodrenoving lunmen (3) to the blood renoving ports

(3a, 3b).

removing lumen (3) to the blood removing ports (3a, 3b).
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