WD 2006/ 034877 FCL11EP2005 010596 TRI PLE LUMEN
CATHETER The present- invention relates co a triple
Lunen (rmultiple [lunmen) catheter which nmay be used for
nonitoring a henodi al ysis, a tenporary transfusion or
aveamsiiB’vei n pKessure (hereinafter, refer PEHEPHIHY 0596
CVP) , and nore particularly but nor exclusively, to
the structure of a triple lumen catheter in, which
bl ood is smoothly fed and renoved particularly at. the
time of a henodi al ' tl adoption of a
triple |unen catheT%fﬁﬁ%gl cF@é&EEEgecauge of the
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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 guide 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
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vessel wall at the tine at renoving blood, so that

poor bl ood renoval frequently occurs. The probl em of
poor bl ood renoval becones obvi ous especially when
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port are. in the formof side holes and are di sposed
either side of the axial direction of the catheter to
face each other. In other words, when the
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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




Subsequently, a so-called end-hole--type triple |unen
cat heter has been proposed, which has a bl ood feeding
lumen 2 WD 2006i G34877 PC 1/l 20051010596 which. ext
ends to a bl ood feeding. port which opens at the,
esidizong/0348T7d of a | eadi ng end portion which gPad&EEIPY010596
reduces in d:i.aneter, and a blood renoving |.unen

whi ch extends to a pair of blood renoving ports. The

bl ood removing ports are provided. in each side nore
rearwardly th.ari_the | eading end portion to ened
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the leading end, the nore stinuli are applied to a
bl ood vessel, because blood enters in a jet-stream

shape gf,r.omthe bl qod, £ eedipgec PO £ 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



which is not ideal, (c) The smaller the bl ood feeding
port of the leading end, the high; r a bl ood feeding
pressure rbecones, so that an excessive pressure is
applied to a dilysis device which is WO 2006/ 034877
PEP2EP28B51010596 connected to the rear of PREEP2005/010596
catheter and an overioad is applied to the dialysis
device. (d) On the other. hand, when the bl ood feeding
port of the leading end is enlarged t he shape of the

| eadi ng end portion cannot: . made sharp, so thqf
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the present invention is
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relatively sh arp configuration :Df the |eading end.
the guide wire, therefore it can be more inconvenient to use

ied

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.

Bccording 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



Accordi ng toshe present invention there, is provided a
triple lunmen catheter conprising: a transfusion |unen
having a distal end and a |eading end portion, the

| =adi ng end portion progressively reducing :i WO
290690081837 PCT/ EP2005/ 010536 i n di anet er t CHEP2005/010596
proxi mal end, a transfusion port. tieing formed in
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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



A partition wall nmay be provi ded between the bl ood
feeding |umen and the bl ood renoving | unen, such that
the cross-sectional area of the blood renoving | unen
is greater than the cross-sectional area of the bl ood
fwedooag3dunmen. A convex portion may protrud@CTEBIHEI0596
i nner wall of the blood WO 20061 C3g8"
Pc' 1' / EP2Ws/ OL0596 renovi ng | unmen opposite the
partition wal |, the transfusion |unmen extending t:
:rough the convex portion. The end portion
TEBPHBEI W I TaRPRRFAF T ytf@(PéﬁEliLWgo%lwalllt' tBﬁdt%%rterUa?lon
recess of substantially circular cross-section,
lpBeB s CBIARINI ERFP WY \Hhtehc?rh‘ée’%lpf’i‘té% bg e%%a‘)porrtfon
to engage around s adapter! e Cco
"esrise Béﬂ?ﬁwl%%nt%ﬁigbﬁs‘?%ﬁ“ TRErFLiroP G Bo t1e57°°

f or med béﬁt e. convex g@ tion functions as a

odt r Gh th@“rYb of cat i+ rseCt§8“fhat ft e
difficult, b ink the. cat \ I
BEERTF Bt HOE BoP et e R B SRS Eh pg Tog b e
|nta|ned e%%%nwhen the bl ood renoving Ports are
r 8 Furlter,""Wi t h the bl ood renoving pots being

enl arged, a negatlve pressure can he distributed.
Therefor-:, at the time of renoving bl ood, the

eat Peé&{dsgcﬁférn%?gzggsc\?lge%§angkQ?féry 1.9, DFOAH MPSSBI 1 on

ssel not stlnulated by

fégggﬁefg ElcormR:d B@ftf&? chREPBEA O s0f & rehBiarhusSy IS b
of the cath;ter, 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 blood, the catheter approaches les;
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



A predeterm ned portion of a wall formng part of the
bl ood feeding |unmen may be set back fromthe | eading
end portion so as to forma step. The opening face
of . the blood feeding port may formthe step.
BASKGOEMTT y, the cross--secti :nal surface SFTERY05/010596
step WD 20061034877 PchPP2005(010496 portion which
serves as the blood feeding port is relatively sharp,
and insertion resistance can be reduced. Thus,
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Inclined rearwardly 1n the axial "direction so as
to follow the shape of the |eading end portion, the
star., leading end shape can be maintai ned.

Ther ef'ﬂ{e,eopéﬁ‘f'ﬁ(_ﬁ hes orfecf}ieglgmfé@dfrﬁjjygﬁgmay be inclined
insertion. into the human body can be perforned
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cutting into dermal tissue. The distal end of the end
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within the blood renoving |lunmen to the blood renoving
portsonFor a better understanding of the present
i nvention and

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 be maintained. 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:



to show nore clearly howit may be carried into effect
reference wll now made, by way of exanple, to the
acconmpanying drawings in which: Wi? "' iif3h fi3 }t

7: PC T EP1005M 1(1,5 )6 Fig, 1 is a schematic view
sHOwIMEG3#Tie constriction a first: enbodi ment PEOT/E§2005/010596
triple lumen catheter according to tlrR present
invention; F --g, 2 is a cross-sectional view, on a

| arger scale, taken along the line A-A of Fig. 1;

Fig. 3 is a perspec::i ire view, on a larger scale,
illustrating a | eading end portion of the catheter
shown in Fig. b; Fig. perspective view, on a £
| ar gerfiscalels 4IQQE§WEEFPrK}%¥ FE%H+%%1%HHCBBFFF?ﬁ1%ﬂn %
the catheter shown in lin t te wher e .a th
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feeding par.. .inside a blood feeding |umen of the
E%ﬁ?ﬂﬂ?ﬂ*nWﬁﬁilO@;is a perspective view of the catheter
shown in Fig. 1 illustrating a nenber which is
inserted to a leading end of a catheter main body so

o ew drtb ot HEP R - SHOAA Rry PP R AgRRg teken
Leading, end form,ng menper; i T 1T 20 10 3526305] 5

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;



AN.Clai '"'..s a. C:ross-:3:E ctionai view taken

along line B--B of Fig, "a Fig 8 is a schematic view
showi ng the construction of a second enbodi ment of a
triple lumen catheter accord:i.ng to present :
VEARPO6M348FI g- 9 IS a perspective v:i.ew, on QCE@P@QWOIOS%
scale, showng a |eading end portion of the catheter;

ig 10 is a perspective view, on a lar: er scal
sn_:winc the Ieadlng end portion in a state where a
stlletto care ne: cria .; is in served u
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Pe cat eter; Fig_ 11 is a perspective view showw nc<
a| g end formng nmenber which is inserted, to a
Ieadlng end of a catheter main -body so as to form

the | eading end portion; and Fig .i.2. .S a side
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‘Q%!y et hane. The main a WD 20061034877
$§Iﬂ:%ggn:%§i tfﬂ? body is fornmed with three
| umens, a blood ie; _ng 1-u :en a blood renoving
umen 3, and transfusion Iunen 4 which functions al so

as a gyideoW & LBSELLEONd YMEN.orARCREt EQM e, 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



portion 8 of the catheter is provided with connection
t ubes 5 and 6, nade of fle :.i.b le synthetic
..y,,...r such as -silicone ex. polyurethane, for
connectlon to a dialysis circuit, and a connection
twibeoogoj4pit’egral |y coupled to a base porti on BET/EPE0S/010596
catheter ma:i.n body 1 for nonitoring transfusion or
CVP, More specifically, as shown in Fin. 2, the
catheter main body 1 has a partition wall 9 which, in
the orientation shown in Figure 2, is at a_|evel
badp\ie itshéotesd e tot ttmf@ebéwems @lOﬁérF?%‘iibfhg aﬁrﬂﬁngZ
forms within the nain body two subst ant .
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EBP@otP e mbIP Ifg P UFBAT® 31 e 5Fo6d P et g |lfr‘r°éme§t1°“

h | - -
e L

protrudes fram |1 of [
5I£EH:’er§ %T] ATA TS psam ISR TE LA e
therewithin t f I
B e S oo TR e i et & 5% E%i'rr%%;%us?%% :

cla)lrlilg%%izgqnl %FB b?tln&telg%lallﬁ tQS?Bf‘ﬁEMO)aﬁ }Sg’@e %Bt:gﬁ.on of the

gui re (no own in

03?9?% Sxtt\a%_ ’bo%gngn?t%r i’n%nﬁ@S%ghEaH%sfuél%fneb&edvt0

I"eadi m ng ne ) formng the 10 WD
2006/ 034877 PCT/EP22005/010596 | eadi ng end portion of
the cati he-he main body 1 is conical in a shape such

that jhe gﬁgmfitcearxlﬂ/, thesheadiingrehnd 2gragiiakkyeter 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



reduces. The | eading end | ousing nenber 12 conprises a
head portion 12a which is provided at a free end
thereof with a circular transfusion port 4 a
connnc.nicating with. hhe transfusion lunen 4, and a
tVEQ P004/034877: - r .- :ie 12b which it; inserted i RE¢BER2E/010596
bl ood renmoving lumen 3 of the catheter main body 1. A
step portion 12c is forned between the head . portion

| 2a and. the tail portion 12b and abuts agai nst and

iIs welded to the |eading end surface of the cathetcirin
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sec 1'S" i ser l'ood renoving | unen

ido g ¢ 088' %tﬁ&ﬂ%@s§uﬂ1&9 £xiends. aredrdrafgin body 1.

Cco- opera es wt con vex pOI‘tI on 1.1, in a nmanner

Sé%!bbp 2l on't 1% %Q' oYL bon12h 58 ISURELLAPOSE 10 and
I dged convex portion _ 1 . [n addition,

tﬁ b&@lﬁg %%Q'oﬂgl‘@@réndzébb§sf ggﬁg‘ﬂs*tnaﬁdbié)%"eld&ﬁ@bnghe
unen rmng wall portion. of the catheter nmain

lQQg:Yng énd sY}Qf%QQQJfOQ@ZZtkPQeEE%%Q%bé@;@596A 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 12¢, and a circular recess 1l2g
is formed communicating with the slit 12f so that the convex
section 11 forming the transfusionv 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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1, The bl ood feeding port 2a is open in the axia
direction of the boy 1 and comunicates with the

bl ood feeding Iumen The opening surface of the blood
feeding pert 2a is inclined rearwardly (as shown in

tWR2WrBHETIgs) in the axial direction so as PEUVFP2APS04(%6

the shape of the |eading end portion 12. Forned in
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tflg%%o%glafl%h furfféﬁ ' anNéfﬁﬂ?th Q:lh%otglb%@ioﬁ/éé'lﬂlng port

nectlon t ube is connected to the

Lr ?}% usi, %ﬁoo&%%o%in%t%hﬁa Luresradaptersidéd réboving
h 7 are not 1 n use,  closed circular caps (not

8?9!’% AN EL39LL-RG S8 0 N1 QPEBENGe POLEIcANBhOLatheter
'ure adapters so that the opening portions of the

shuke adapties s,88 e Rechidad. add 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 communicating with the
blood feeding lumen 2 and lure adapter 16 being connected to
the connection tube 6 and communicating with the blood removing
ljumen 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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WO 2006/ 834877 PCT/ EP2005100596 A shaft - shaped
stiletto (core mater .al) 18 is inserted into the
bl ood feeding Ia.unen 2 fromthe side of the base end,
as in Fig. 4, when the catheter main body | is
iwWgee/eds’nto a bl ood vessel. The shaft - shapfgdEP2005/010596
stiletto (core material) is extends to the blood
feeding port 2::a and is made of synthetic resin
material. The outer dianeter of the stiletto -18 .is

he

substantially the same as or slightly smaller than t

| unerd sHp&fretiErpast SEhESbY OIFFBSH TRE Ithteht 2.8 B0 S b0

irther, t.: shape of_ the Ieadin% enquortgon of the
© C

ot g g querei b USRS
agfin Hé bl 6odﬂffeé’e&?1ﬁgc?)%*ﬁteza¥“ai?.boﬁbﬁ:g%:ﬁ?"‘a‘ﬁ%‘?&a ied
R e SRS DS e SRS e RLAYLEF 10
L e S
T

5 rggg%/rlﬁr%,le.%tr %%e 2saaﬁt%%?gssgr i ¢ 1%;@@ l9a§m1%rr t ABh nt}@d_'%urﬁen

IrTe catheter main body 1. may be

d?%r%‘érti:egr Vg!ft Phé I?J%.O%Ht fﬁﬂn‘&?%&ﬁ&ﬂ@ PRI8teNi REeadtth pe of

cating agent. en e triple. lunen catheter of

thle arﬁ%gnénc‘?%‘}%[}]j%f thaving dihe aboverodasgrsasthly
construction s used to performa
in a curved surface shape so as to match with the

cross—sectional shape of the blood feeding port Za.

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 po rtion
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 embod.iment
having the above-described construction is used to perfform a

blood dialysis, guide wire is first placed in a vein, such as
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bl ood dialysis, guide wire is first placed in a vein,
such as 13 WD 2006/ 034877 PCT/ EP2005/ 010596 a

fenoral . vein, an internal jugular vein, or an
infraclavicu.iar vein, the vein having abundant bl ood
Wowoandsd | arge di anmeter. Next, the end. oPCE/REE005/010596
guide wire placed in a vein is inserted through the
transfusion port 4a of the catheter main body 1 to be
inserted into the transfusion lunmen 4. Next, the

cat heter main bod IS which the stiletto 18 s .

aj ¥Rl YL i sdR tl@ée%a} 6" EHe b 6o Mg ar“eélafﬁagc SPCUZE T

t he bl ood | f eedi

vﬁﬁe ;h%%eellr} RebiEeabire’ 2208 RIBKdr P ehan ST
e ar d sha

s i s Hod By SEetot Te6ota oIt e Rehf s
adi d

gﬁgﬁg{]‘gtaﬁ ngBSﬁﬁFgﬁn Sc%rhOtLlhl Xfltnne c%%%%%grSM%L@%dy 1

the Cross--section shape

9f (khe bl.ood fieedi 00, PArL, 23,5t BRCRLEOR 1EST SkaRCe s

I'nsertion into t uman body is

g%f gr nfn?alga%)?%'ou':?ﬁt mhsichrter?é%@algbﬁo cat hetgliGaniy

cutting I1nto ermal tissue.

1N%f§9¥8fuopf L0 wg g@gﬁg df&@cﬁq{ Bt D€ nsQRENiRg blood

the I ng po 2a is fornmed to he

fleréangelqm{]%af gl ﬂ%é/hédf‘ all BRg ®tieddu diid etk ol BB, idsedtdd

shape of the |eading end portion 12, as
idescrifed aboveyikntiddi sinay, tHéﬂ%ﬁékpqréardasﬂgstaﬂ@c«selap@

reduced and insertion. into the human. body is easily
Rerf orimg - tkrdged, ve, stisetdiati8ned 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. 1In
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



is not essential and the catheter can be used even
when the stiletto 15 is not inserted into the bl ood
feeding lunmen 2. In addition, the | eading end of the
catheter main body 1 is in use directed in the sane
Vo ewb/hBe77as the bl ood flow of the 14 WO 2006/BBAGA10596
PCT%&EP2005! 610596 vein into which. the catheter. is
to be placed. lke: t, the guide .aloes i.s renoved
fron1t3e transfusion lunen 4, the stiletto 13 is
renmoved fromthe b] oo feeding | une and t he
vedhnEttq o ictibene %Wa%%r léo%ﬂ 2556t he
transfusion lumen 4 is occl uded by the clanp 23. Then,
t hel ure adapter 15 connected to the connection tube 5

whi ch . :
conndld - X e Eﬁfﬁ%l%“'ﬂo%e“fﬂ%llﬁaeﬁl'agéﬁd o7 e R gettn
circ an ., ad

G mhoelnsmezc;@“imirhe%%gmﬁ?%zfzéfam%@ﬁ
renDV| unen t

2g: 8eq%¥3 ?ﬁ?%?qghﬁgls %gféﬁﬁqﬁ%Ch }%$tpg?§gc% ybnghe

t?{aug 5’%5 e” b} ood cfilu%%bsbﬂzstﬂef“ctl'aﬂl edg, b'tﬂfé@x the

bl 0od renovi ng | unen 3 fromthe pair

Oieb'a gg' ?ﬁﬂw' DG ROLLS: 32 apd 3hnWhiEh 2L8e0BPaTEEn

t6°edc er and communi cate with the bl ood renoving

CBUI‘ : ?I (gag.etbﬁ hp@‘ﬁé%h A %Q@dgﬁélﬂﬁdé @i E§Ubdnnedth®l to

fromthe di.alysiss circuit is passed

t;i'/{g. 8}]0&1 l%'e%QHnge&?&é de emet hea bl piad ofieedi Bgap@rihe2aure
.IC opens 1 n the axial direction to conmuni cate

a%ﬁpefheié’l oednfeedingdd URBRE 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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2, through: the blood feed:i.ng lunen 2. \Wen dialysis
has been conpleted and -while the catheter nmain body
1 remains in, the food vessel, the lure adapter 15 WO
2006/ 034877 1'( i'/ Eb 2EJi 151010596 of the
ovop@echisen tube 5 and the |ure adapter 16 of PCHEP2005/01059
connection. tube 6 are. renoved fromthe dialysis
circuit, and the blood feeding |lunen 2 and the bl ood
renoving :Lumen 3 are flushed with heparin | ock

i sotoni c sodium chloride solution. Further, closed
o€i tbal apnoapsi¢motushon}ndr hat tasheddtBt thel € opénithg
portions of the respect: i.<;P |lure adapters |S and IQ
ceuneasiqro tobel fideet HemepehifFgrpbht idgRe Y61 St hercutit, an
respective lure adapters 15 and 16. As such, in p{e
theilpleed GrefieatHatear 20Rnq F&epPeSRhtr SMEM5Edi hERT" t RES
transfusion lumen 4 extends uyp to “"Cgi t r ansf s%on
£ Bo0 23 ShP el BiFere Okt LT Eatf HTh T 16F RGOt Ton-
| eadi ng end portion 12 which gradually reduces in

FYr BAet eClos A o tHe BrootP éaarg qw%%r%ﬂdceﬁgéeﬁpt? §he
t he bl ood feedin port 2a which opens in &y
CBPF BT O tHEAF e Poutiy  ahaL &0 ERAP  CRUrhars 16 =0
henodi al ysi s, .bl ood is fed t he bl ' r
aﬁatﬁhPEﬁ¥ﬂ$%h%h?rPQ?ﬂ%ngkfng%P?%c ?dﬁ%gTﬁére g?%?quﬁg
|.eadi n d nmegber can have an aperture at the end
a?ﬁ@?%%?,ﬁyéﬂ%%ggrbility is excellent, and bl ood ¢ an
he fed in a stable nmanner, so that poor feeding is
avoi ded. In addition, since blood feeding pressure

not i §r§§%%§dintQ%eL9§gpPg fPhimen 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
feedingport2awhichopensintheaxialdirection. 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. In 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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di al ysi s device can be reduced and no jet streamis
generated, so that an unnecessary stinulus to a bl ood
vessel is avoided. In addition, the partition wall 9

i s provided. between 16 WO 2006/ 034877
POTREPRBEEI ON) 596 the bl ood feeding | umen 2PEREPIOPREII0596
bl ood renmoving lunmen. 3 in such a way that the
cross-sectional area of the blood r'enovinci :Lunmen

is larger than that of the blood feeding |unen.

Vurth th
t}b%tglﬂ%glnfggd:;}g?ﬂ%%ﬁ %}Hﬂ otg}el %Dl%gogl xﬁ?\ﬁlﬂnggvlﬁlﬁgn 3_1n

S?@%P@ %ﬁ@‘tc g‘:]hgagg ar tsetcltgg J:Jeasgf 38l ]91&3((5 @@ﬁlovn.ng

THe par Fticon 9, and

llﬁrﬁﬁ%ﬁéi%%%tﬁhé é’)fa& asct E% %Yled:?l%o"(‘f %&&lh‘% &ﬁ%f U%“'u@ﬂher,

ransfusion | unen form ng

tlges r%rgfgﬁeﬁagﬁggr?dllofl st Eer‘f}&ﬁwl‘??( tRar bbone 4dn famnehi efser

enin the catheter main body 1,

W?S'ngclogg. cglrfeﬁl enP8Neh Qs iklenkot hes (p&trhetﬁwn

V|ng ports 3a and 3b, and a

w%%flbsgse a%pggl a9 G tk%%a'ra@' OiaisinedceveRe Whedt i ttilbe wall

renovi ng ports 3a and 3b are enl arged, Further,

altni}l tBQecJ?Jv%%dpSPE'%H ulle) P@'btrévgée@ﬁﬁt%btbem‘l@nsfu51on
én arged, a negative pressure can be distributed.

l\IIQSIF]eLI or &y ok rhbe, tim®e OfansfFerDYh NYuidoofh riiey portion
t eter mai n body 1 approaches less ' closely to the

29@1% ok%eb!:Qﬁ’&’ex pFERio8ah Malcttionanas thetxengthening
oO vessel wall is not stinulated by the catheter,

S0 that,a bhheabysng@an 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 Dbe maintained. Therefore, insertion

resistance can be reduced and the insertion into the human body

17



be prevented frombeing larned. In addition, since the

openi ng surface of the blood feeding port: 2ais

inclined rea:rwardiy in the axial direction so as to

foll ow the shape of the |eading end 12, the sharp

| ®adimg34erid shape can be maintai ned. Ther ef oPEJ/EP2005/010596

insertion resistance can be reduced and the insertion

into the human body 7 WD 2006' 034877 PC a

P260S! 01 059G is easily perfornmed, so that the

catheter can be inserted wthout cutting in derma,

%Fs%%ﬁ%lyﬂﬂ$§§ﬁﬂm€9erSPnEE??lEﬁFr%ﬁﬁ@ﬁ?ﬁﬁ:% uﬁPﬁSFted

reduced by . the antl-thronbogenlc noi st eni ng and

WHEP?%EHQWﬂilQQeﬁPt9Md??ﬂ?l i*4>Ebated at .':.east in,

the region fromthe | eading end portion J2 to the

side of the base portion cost to, the blood renoving

ports 3a an t; i,nt cat het e naln b dy .sao th

oot % FReh i Dar SRk TReae ik, H0gedt by
hro us.can, be Prev t
oot P ERBo RITREN & ‘cggaﬁ&fz”db%ﬁgeﬁg*ﬂ?dae@l%ﬁ Wt

Pg cg)%gtedog’gqlea%q: ﬁtthréer?(gi%s fr@mt ﬁﬁé"%e%gg}q’gaer?‘cﬁﬁggglon

catheter. In t

95 acg %edaf,g?he B.La p@ré 'olfleamésecr £0GSc BYOBS @Jeﬁloamg

use he same conponents as those of
,?ﬁpe@qeéﬁa . ﬁﬁqnftﬁétca%ﬂgegf secTgi b@89 1 hedesgr |a0tsh1@8'§h

ereof are emtted, In the triple | umen cat heter of
irh@eﬁl%e@aneggogbggﬂﬁllshed. 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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a predeterm ned portion of a blood- t:eedln.g-'lunen
formng wall portion 13 excluding the partition wall.
9 is notched (set back) at a distance from the
Leadi ng end so as to forma step portion, and. the
opening3eur f ace of the bl ood feeding port 2t PCHHEPYPH010596
is the cross-sectional surface of the step portion, is
inclined rearwardly the arial direction. Further,

when a catheter 18 WD 2006i 034877 ~(TAIFP20 FS, t 10596
main body 1A is inserted into a blood >e se

Bt osapRdis SOPPEEED idor 8 pLoodtpessply %ﬁhaf%zxshaped
whi ch extends up to ,a blood feeding port 2a |g
pables 610 sl Goxe; H@Fﬁrla}bs}qﬁwnﬁhﬁqha@ te§dS|H§e?Pe8 lood
Int:c: the blood feedln fromthe end.o
E2tHetePogs A ¥4 ¢S EIE‘G ge Sém%hetéf:t BYSt n&‘satﬁq%ﬁah% in

Figs. 11 1 f
Fedhiiegt dndc Tot oG ﬁs@?z‘\]fr%}?ﬂrﬁegfﬂmt eeanfen%e

ortlon of the_catheter main body IT, is conlcal in
gﬁ - ekt i3t Fthe i anetey of the | eading end
gradaa.l.ly reduces. The Ieading end form ng nenber
12A conprises a head porti-cr. :1.2a whichis

provi ged fb.a-14 Fe6s2nd gﬁar@ofavm&ﬁqeramgl o Mindfter,
i the

trans USI on por conmmuni cat'i ng al t-

&%fgggééﬂﬂyq MB0: 1429 d %nggﬁblméﬁﬁéﬂ(”fdg&lﬂg the

i nserted 1 nto the bl ood removi ng | unmen 3 of
% g?ér %%‘deﬁog@i& Hody,l é‘a@l@et@ tiexbedd ap~id @onical

enoving ports 3a and
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¢c 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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A step port ::!.cn 12c is forned between the head
portion 12a and the tai. portion | 2b and abuts

against and is welded to the |eading end. surface oi
the catheter main body if. A slat surface 12d is

e aMd/0s87t he upper surface of the head port PEWEPZ2¥I10596
Sct as to forma continuation of the partition wall 9.

A flow path determning no:rtion 1:2e at the end of

the nenber 12A oppo.s.i.te the port 4a. is fornmed in

a tapered hape, the wwdth of the portio

b Pk UrAn ol
ERRCEER i LA LR T

oF i e#?@*&%ﬁl?%%?%?ﬁ'ﬁﬁ*“%%?% ot U8, haaet g
bt e ROAGEr (A SAL S CBCAI™ adl ACERT 16 FRE-t ggocot
BT fuiacide S SHL] o(EE 3 o500 L Lo

sé&c{&?a &%Jm%@ﬂge &Pgnégm%f US1Q0, 5 od ﬁeeﬁpsd into

nser circ recess en the tail

tg@ c]Jh%l:cl:\%hr cgesjsni%?%t e%hehrgh% {:Qfl Me%grrﬁ'ﬁj\.(b fhgmle%%a

e C|rcu recess extends around and co-operates

1308 RHd®1608VENRANMHG @Bndd 3,1 Pha dBMAh:r $HEBsE Ratcends
the tail nmenber 12b7is superlnposed on and bridged to

ak@@n@%@l‘éﬁéop%éf%slﬁltﬂl nr_AddbA+ON po@¥eBni N tihea manner
present enbodi nent, antithronbogenic noistening and
shabriat kRg agentnebet SNOWR) superimposed on and bridged

to the convex portion 1l.

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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is coated at least in the region fromthe |eading end
portion to the side oaf the base portion alnost to
the bl ood removing parts 3a and :3b in the catheter
mai n body : LA Further, the entire catheter main body
Myoney/ok@’coated with the antithronbogeni c RETELVM/HEF
and | ubricating agent. Conponents other than those
above are the sane as those of the first enbodi nent,
and the present enbodi nent has all the functions of
the first enbodi nent. Accordlngl the t e lune
eRPRELBENDf theOpPes artrd 5 ehbBal b Hing éﬁ“go aRS (ff have
same effect as the above-de crlbed 2UU6/ 1 J34677
S S LSEL v s e 20O g Leg, . 20 MO, 2ARLLJSASTT,
| eadi ng end shap an hav erture a
Eher BOPoS dEeodss R 11y 1L BaBeTTaNT Sond BraBoL S oo
e fed in a stable nan t hat r
Eeﬁﬁlegncad’ebgv%‘fod‘éjﬁd d 216%88% FoRL sﬁ%%e ‘?1?1 glgggdlt%ee ==
ressure is_ ro r e 0 [
GeroreBe Ta ot PhG Ba o] oF STy (RS

ol R B st cne o

vessel i s avoi nto a

Thh %”%EQSPW%;M&&T cheLtp iy b ddag ipr eseneey of the
CONVEX .on 11 orn1ng t he transfu3|on [ unen
4, the "eadir_g end to the :olood renoving ports 311 a

and 3b of the catheter nain body . 1A are further

SUpporﬁﬁdaﬁéf%Qéﬂu%d ﬁsbgﬁengyhéﬁﬁh oN® kaifkcpostd Ofo the
12b of the leading end form ng nenber

presencecﬁftheconvexportlonitlformlngthetransfu51onlumen
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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12A. Therefore, the entire catheter including the

bl ood renoving ports 3a and 3b :i.s even nore

resistant to ki.nk..ing or bending, and a stable
openi ng can h e naintai ned even when the bl ood
refewicAgsport s 3a and 3b are enl arged. Furt h@C3/EPHOIH 0596
the bl ood renoving ports 3a and 3b being er..|.arged,

a negative pressure can be distributed. Therefore, at
the tinme of renoving blood, the catheter main body _

approaches less closely to a bl ood vessel wall, and,
thE PirGoaC Vegset s wart - ped TPRgYast+ P dt'edaByt e rection,

t het , t hat . th - | art b t ed
B e erh g ek e o Bir BB P rocoon,
surface of the plood 21 WO 28061%34%]1rlerti N into the
PEPEP20053610888" % e&tl 1§ p6rtc3a F4° i d!

89 e
rea. rwarcf | in the axial directi e shar
R oak L e B o r b AT 2Rt hRE R ex can e
i.nsertion resistance .can. r insertion into
tﬁ%?erﬁﬁﬁaﬁl§§89£i%Pééﬁﬂq ﬁgggrﬁggﬁig,égg%ufﬁat t he

catheter can be inserted without cutting into dernmal
ti ssue. The catheter ins,=-ti= resistance is further

r educe@hgycagmeqn%%%};\{ HPPGE fdne MDISLERLRG-Aed by

| ubricating gent Is coated at least in the

red antf EAMbnbHSed £adiNG+ BRENPAUtd QRbrilat Ond hReitdBnich
of the base n.ortion close to the bl ood renoving

RQr £8aBegand 13 sk it hecCathed el rBRI thdadydii ngShd Batt@on
snmooth insertion can be acconpli stied. Further, a

tihr eBbuUse G2Beb®F 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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pre=rented frombeing fornmed into the bl ood renoving

ports 3a and 3b, and the catheter can be kept open

for along tine. 22 CLAIMS 1. Atriple |lunen

cat heter, which conprises: a catheter body defining a

| ongi tudi nal axis and having a proxinmal trailing end

and a distal |eading end, the catheter body having an

internal partition wall i'ornting a blood feeding
crlasmpen and a bl ood renoval |unmen, and an interna

arcuate wall defining a transfusion hunen, the

cat heter body having a bl ood feeding port adjacent the

| eadi ng end Aqnékqmﬂng &ﬁ& g&nﬁ@§ﬁ t he bl ood

feedi ng 'unen an ehova prOX|naI of
t he | eadh ngthetadbddy delitiing adonrgmmrmbﬁxmmd/hatvmgt dyerokingud drailing

enmpval hj nen; d a | eadin nber nounted to th
eng gk ﬁ@tagﬁg&as chhdhe sl &ngbg&}ngaﬁumt PRgitign wall forming a

bldoti EB&HSTuRin GHAR M od Rmbl A1 118m&O HHY Bh GRbiANar¥hdidwhil Qefining a
transfusion |umen of the catheter body and

trapgdpnembammengthe gatheter baythasingn bfbmdtfeq:@n@p@t adjaesnt thideading end
in ﬁ&'thb% G 9&’1 letﬂ%he i)l%g(g fe{ggm ?I{ anqiee{ Blg%)% gﬁn%g)%} gort proximal

ross-section transverse
of mediwimg@ndmn ﬂdidrmnﬁmwﬁbatlemadtﬂshet Hieod feafoshlugmen gpar t |

]; and wherein the cathete cl ud n i que
surface agfag&r@nwewh%r ‘F‘%‘&H?CL&’ 8’&118“{] Ehebel ﬂ&u@%&ﬁgﬁﬁ’% and
havhg h%ﬁﬁi@i@ﬁtch%ﬂey 1rfjﬁ{u|donﬁﬂmIn|ﬂ§‘atlbﬁ %gl the Qﬁhﬁgsﬁﬁ’ ﬂﬁmenzof the
The triple lunmen according to claiml| wherein t

cathees sy @@rkmatmgms@ ére feropert enate Ak §1eenmhqt@ body, the
lea V\ﬁ% rﬁ&n@erscfeﬁﬁ gda &‘8 ign trarﬁ‘v%%é g;e?le l%ﬁldﬁﬁ Qﬁg %ducmg in

rise
dhm@m@nmndndamemmnﬂhQQMpMﬁp]mgda prOX|naI trailing end

and a dis adl n t he cath ter Vi n
i nternalV EQFFH f 63 %ﬁﬁT%V6WWFW§a%° %Tﬁdﬁﬁqéﬁﬂﬁﬁﬁmﬁhﬁgﬁ¢ng
end@ ek d1iBl1OQH A8 BDNERK phidABN et BB blodt eEARlg REcUat e
wal | defining a
2. The triple lumen according to claim 1 wherein the oblique surface

1s spaced from the leading end to define a stepped region.

3. A triple lumen catheter, which comprises:

a catheter body defining a longitudinal axis and having a proximal trailing
end and a distal leading end, the catheter body having an internal partition wall forming a
blood feeding lumen and a blood removal lumen, and an internal arcuate wall defining a
transfusion lumen, the catheter body having a blood feeding port adjacent the leading end
n fluid communication with the blood feeding lumen and a blood removal port proximal
of the leading end in fluid communication with the blood removal lumen; and

a leading member mounted to the leading end of the catheter body and
having a transfusion channel in fluid communication with the transfusion lumen of the

catheter body and terminating in a transfusion port remote from the catheter body, the
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transfusion |unmen, the catheter body having a bl ood
feeding port adjacent the |leading end in fluid
comuni cation with the bl ood feeding |umen and a bl ood
renmoval port proximal of the leading end in fluid
conmuni cation with the blood renoval [unen; and a
| eadi ng nmenber nounted to the | eading end of the
cat heter body and having a transfusion channel in
lea&ilngl %Iﬁb%mghi%gtag&?ss\-’geétmnt@a%s&grgen&)f a3 'tluHiﬂglna)&J retdh@mg in
catheter body an ermnating In a transtusion port
dinteapioh eovwarddmht endadibepet [ bedy, the 23 | eadi ng nenber

defi ni ng Cross-sectio ransver.se

; ks

h -
ongi t Ud REFITR ST HGORRAEES Y B RETRCR BIP R SrmP L Ppfiin Nuid

corhfigtil with BRMblodd rdmo@Mdi¥aer ei n the catheter body
has first and second bl ood renoval ports in fluid

conmuni cation with the blood renoval [unen. . The
tri plel yen gal %ﬁ%e{un%%cc%ﬁ%'tquacg&dl% at'o'@lﬁm"‘@ &hekdin He first
first and second bl 60d renoval port§ are 1 n genera
anddecasret loedtenopplgseld afech gtncoal.didbnetiiited oppaspd ecldtiomen
catheter according to claiml wherein the | eading
menber defines a substantially planar surface in
obl i que el atTiibRI 1Bkby BathQert &t€ordh2ngictaidi INherainitte leading
and i n general aly%nnent with the oblique surface of
memher ¢lafipest er swsptialty praeru serfzeec b bligec trelaien rplpbrs e the
: 8 F .
fongydin a5 3 A PP B G e g AIFACEEE REbRbeter body to
redhengirossddcnabnah piosilavidthdhirvding mendxt.mal trailing end
and a distal |eading end, the catheter body having an
internal partition wall formng a blood feeding | unen

and a bl @od rgmyaluhdiBaheicdnthidicdmprdknal arcuate
wail defining a transfusion |unmen, the catheter bod

havi ng a2 pAthsier Fodw dehining adengiysinakdds addaymgdi MgxERY trailing
T ) ! . _ . _
o Tyt 550, SO 8 Lt Bl B il v
blobd féekdingdumemanih b batoid aemewa hurbdre abd e thtereatmralatd wakkdefining a

trar%?tgsion lumen, the catheter body having a blood feeding port adjacent the leading end

in fluid communication with the blood feeding lumen and a blood removal port proximal
of the leading end in fluid communication with the blood removal lumen; and

a leading member mounted to the leading end of the catheter body and
having a transfusion channel in fluid communication with the transfusion lumen of the
catheter body and terminating in a transfusion port remote from the catheter body, the
leading member defining a cross-section transverse to the longitudinal axis reducing in
dimension towards the transfusion port [ ]; and

wherein the leading member includes a tail portion positionable within the
blood removal lumen, the tail portion having an arcuate flow path surface adjacent the
blood removal port of the catheter body to facilitate flow of blood through the blood

removal port.

7. A triple lumen catheter, which comprises:
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a | eadi ng nmenber nmounted to the | eading end of the
cat heter body and having a transfusion channel in
fluid conmuni cation with the transfusion [unen of the
catheter body and termnating in a transfusion pore.
renote fromthe catheter body, the |oading nenber
defining a cross-section transverse to the

| ongi tudinal axis reducing in dinension towards the

transf usj eAnRQr l;odg d]sﬁnl g‘q léMk?ﬁJanQl a{xhseaﬂd%%n% hﬂ;@f’fﬁﬁ[ trailing

includes a tail rtion-positionable hint
end gpvdiktal lgading eltch ¢het caitietepbody lmewntmm 1n@nmh patlbgravvall ﬁ°¢mmng a

t.h surface a t the, bl ood
vlofd kR BER o 2F b BFlirehp By aTp O E G b s Hfapine o
trarliﬂflﬁsﬁkd) luheiDYatath@ed bodA hbvihg h%ldddrfeﬁn@lbd’ieﬁcﬁic,enlvﬁib tdading end
nprises; .24 a catheter body defining a longitudina
in %%Fl§°1élﬁt}1nr?é§}?rh‘g’lth thsr Rodhisedipg i\fm%@ld segodirranoyalpast poximal

of the aAhRg 8% ﬂalh%oﬁﬁhﬂfctaﬁén gﬁﬂ Yhe YA G R0ali L EX; Ral -

partition wall formng a blood feeding lumen’and a
bl ood r emiasding| membgr ramdutahtq ﬂnteelcadalg endcafthe aathicfer body and
defining.a tran umen te
i g ShAPELETHET s P BigeleE Rt ke ThBiut i tuep of e
cathdlerf bddyChndoeibiRatgat inoN trisfilidohgorb k@tdde fﬁ%ﬁdth&g:akhétﬁi 'body, the
and a bl ood _renoval port proximal of the Ieadlng end

leagling pegplpr @eﬁm&.acwstfﬁctww tﬁa”tsﬁﬁ‘és%Foo@a longiiydial axipgducing in

dinfboft oA 10 RIS gRUNL GAg L0 the | eading end of the
cat heter body and having a transfusion channel in

flui d cowhersinghe irderneli arpuagchwall namu@mﬂy arumren il Frosrecction
t het er d and ter a t ransfusi on port
o FEhSF oo B AR PR} 85 a0y %k Rty eaci ng menber
deflnlng a cross-section transverse to the
| ongi tudi nal axi s reducing in _.dinension towards the

t r ansf us¥on p%F@PFlwn“%ﬁﬁwﬁﬁéﬂéﬂh“FW@me§nterna
ar cuat e YidherdrHoay @éﬁrﬁﬂé ] ﬁJnlgM'u@lﬁzﬂ Uk Ranll 'ﬁaﬁﬁ? ﬁl%xﬁﬁﬁtah@ Qistal

enqtsﬁﬂpg %;‘:hgt?er %o eﬁ:glzr?g an 1n?e?£]eﬂlp?1£tlti)nawzﬁl fo?'m}ngea bli)gg ?‘eelglillgolgmen
and a blood removal lumen, and an internal arcuate wall defining a third lumen, the
catheter body having a blood feeding port in fluid communication with the blood removal
lumen, and further having a leading end portion adjacent the distal end and defining a
third axial port in fluid communication with the third lumen and being distal of the blood
feeding port and the blood removal port, the leading end portion defining a cross-
sectional dimension transverse to the longitudinal axis decreasing toward the third axial
port { ], wherein the blood feeding port of catheter body terminator in an outer oblique

surface, the oblique surface at least partially defining the blood feeding port and forming

an axially directed opening face.

9. The triple lumen catheter according to claim 8 wherein the internal
partition wall of the catheter body is substantially linear to define first and second
generally semi-hemispherical lumens, the first and second lumens corresponding to the

blood feeding lumen and the blood removal lumen, respectively.
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8. Atriple lumen catheter, which conprises: a

cat heter body defining a | ongitudinal axis and having

proxi mal and distal ends, the catheter body having an

internal partition wall form ng a bl ood feeding | unen

and a bl ood renmoval |unen, and an internal arcuate

wal|l defining a third lunen, the catheter body having

a bl ood feeding port in fluid comrunication with the

bl ood repmval Thd HBRNumEN Gathate:t 266rdh Vcb Ofiird 9'@@%& %eeiﬁfiamal

portion adjacent. the distal end and defining a
arcpatp avallpdefinirigrih¢ ithitddluosnisat astiperiially wisppsed inthe blopd rlremoval
1 d being distal of the blood feeding port and the

ood renoval port, the leading end portion defining a

cross- sectional dinension transverse to the

Iongltudlnal i s.decreasing toward the thjrd axi

port [ 111 ﬁa HiR! ﬁéuwp%cfa%ae@éo%@r B8 to sriEatth aikﬁrem the
int@“aﬁyarctlﬁfemvﬁlﬂs%bétﬁhtﬁﬂy Qhhr 1AREdsGWEtiof Y6 HAGR ant ;ﬁl‘ﬁular-shaped
oblique surface at least partially defining the od
lunfesedi ng port and forming an axially directed openlng

face. 9. The triple lunmen catheter according to claim

8 wherein the internal partition wall of the catheter

body is substantially linear to define first and

second generally sem -hem spherical |[unmens, the first

and second | umens corresponding to the blood feeding

| umen and the bl ood renoval |unen, respectively. 25

10, The Triple lumen catheter according to claim?9

wherein the internal arcuate wall defining the third

lumen is at |least partially disposed in the bl ood

renoval la;.nrien. 11. The triple lunmen catheter
according to clans. 10 wherein the internal. arcuate,
wall is substantially anmlar in cross-section to

defi ne an annul ar-shaped | unen.
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