
WO 2006/034877 FC111EP2005 010596  TRIPLE LUMEN
CATHETER The present- invention relates co a triple
Lumen (multiple  lumen) catheter which may be used for
monitoring a hemodialysis,  a temporary transfusion or
a central vein pKessure  (hereinafter, referred to as
CVP) , and more particularly but  nor exclusively, to
the  structure of a triple lumen catheter  in, which
blood is smoothly fed and removed particularly at. the
time of a hemodial.ysis. 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. wai1 to apply a
stimulus to the blood vessel  or to generate turbulent
flow, so that a thrombus easily occurs 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 



Y~"T:F:Y200510105seti  WC 200/034877 against a blood
vessel wall at the time at removing blood, so  that
poor blood removal frequently occurs. The problem of
poor  blood removal becomes obvious especially when
both. the blood  removing port and the blood feeding
port are. in the form of  side holes and are disposed
either side of the axial direction  of the catheter to
face each other. In other words, when the
side-hole-type blood feeding port and blood removing
port are  disposed to face each other, blood is
directed away' from l:i-ec  blood feeding port:,
perpendicular.' to the axial direction of  the
cathetter. Therefore, the position of the catheter
inside  the blood vessel is moved in the opposite
direction to the blood  feeding port of the catheter,
r, and the blood removing port, which  is positioned
in the_ side opposite to the blood feeding port:,
comes into contact with an inner wail. 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  2 WO 2006iO34877 PC'1/fl20051010596  which. ext
ends to a blood feeding. port which opens at the,
eading  end of a leading end portion which gradually
reduces in d:i.ameter,  and a blood removing l.umen
which extends to a pair of blood  removing ports. The
blood removing ports are provided. in each  side more
rearwardly th.ari the leading end portion to be opened
in the axial direction , so as to communicate With the
rear of  the catheter.' (:f:or example, J2--A-9 501 3
r; However, 'there are a number of problems with
catheters  which are provided with the blood feeding
port at the leading  end 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 bi.ood that can be fed is in
turn reduced, so that a blood  feeding efficiency is
reduced. (b) The smaller tic: 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 high; r a blood feeding
pressure rbecomes, so that an  excessive pressure is
applied to a dilysis device which is WO 2006/034877
PCT1EP20051010596  connected to the rear of the
catheter and an overioad is applied  to the dialysis
device. (d) On the other. hand, when the blood feeding
port of  the leading end is enlarged, the shape of the
leading end  portion cannot: h : made sharp, so that
insertion resistance to  the catheter is increased.
(e) Since there is no lumen solely for inserting a
guide  wire, the blood feeding lumen must: he used for
insertion of  the guide wire, therefore it. can be
more inconvenient to use  such a catheter. (f)
Transfusion fluid cannot be injected (a? though 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
aocessibi.l .tt;y, a large  bI.o:? feeding port and a
large blood, removing port, and to  maintain a
relatively sharp configuration :Df the leading end. 



According toshe present invention there, is provided a
triple lumen catheter comprising: a transfusion lumen
having a distal end and a leading  end portion, the
l=ading end portion progressively reducing  :i WO
2006/034837 PCT/EP2005/010536  in diameter to a
proximal end, a transfusion port. tieing formed  in
the proximal end of the transfusion :i.wnen; a blood
teed:L'e'l Lf lumen )"a 7.X1.:3 a blood feeding port
in region of the proximal end of the loading end
portion, the blood  feeding port opening at least
partially in an axial direction  of the leading end
portion; and a blood removing lumen including a pair
of blood removing  oonts pEovided in opposite side
walk; of the catheter, the Coal  removing lumen
extending from a distal end at least to the blood
removing pori:s. 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 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 WO 2O06IO3g8"
Pc'1'/EP2W5/O10596  removing lumen opposite the
partition wall, the transfusion  lumen extending t:
:rough the convex portion. The end portion  may he
formed with an axially extending sl:i.t. and with a
recess  of substantially circular cross-section, the
recess communicating with the slit and being adap'r1 '
to engage around  s adapter! the convex portion.
Consequently, the transfusion lumen. forming portion
formed by the convex portion functions as at
strengthening rib  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 pots being
enlarged, a negative pressure can he distributed.
Therefor-:,  at the time of removing blood, 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--secti :nal surface of the
step WO 20061034877 PcT1PP2005(010496  portion which.
serves as the blood feeding port is relatively  sharp,
and insertion resistance can be reduced. Thus,
insertion into the human body can be performed easily,
and the  catheter can be inserted without cutting into
dermal tissue. The opening face of the blood feeding
port may be i.nc:l:inec  in the axial direction of the
leading end portion towards the  distal end so as to
com.p:lemeut. the shape of the leading end  portion.
Since the opening surface of the blood :i:eed.ng port
is  inclined rearwardly in the axial direction so as
to follow the  shape of the leading end portion, the
star., 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
cortion may be taper:-! 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 made, by way of example, to the
accompanying  drawings in which: W'i? ' iif3h fi3 }t
7: PC T EP1005M 1(1,5 )6  Fig, 1 is a schematic view
showing the constriction a first: embodiment of a
triple lumen catheter according to tIrR- present
invention; F --g, 2 is a cross-sectional view, on a
larger scale, taken  along the line A-A of Fig. 1;
Fig. 3 is a perspec::i ire view, on a larger scale,
illustrating a leading end portion of the catheter
shown in  Fig. b; Fig. 4 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 par.. 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 farm a leading end portion; Fig. 6 is a side
view of the catheter shown in Fig. 1  illustrating a
leading end forming member; i'~'1'I T'?i1t35?6305]5
WO 2006"034877 



^].CJa i ''..s a. C':ross-:3:Eictionai view taken
along line B--B  of Fig, `a Fig 8 is a schematic view
showing the construction of  a second embodiment of a
triple lumen catheter accord:i.ng to  present :i_;
venti n; Fig- 9 is a perspective v:i.ew, on a larger
scale, showing  a leading end portion of the catheter;
ig _ 10 is a perspective view, on a lar: er scal ,
sn_:winc  the leading end portion in a state where a
stiletto core  mz: e.:ria .; is in served u.<p to a
blooc feeding port inside a blood  fee:cl irg lumen of
the catheter; Fig_ 11 is a perspective view showwinc<
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 .i.2. i.s a side
v:eew slowing a leading end forming  member of the
catheter. Eiaea. I to , 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 WO 20061034877
1f'i` C 2ti1~1070~>5  body _ is formed with three
lumens, a blood ie;_ _ng 1-u :en a blood removing
lumen 3, and transfusion lumen 4 which  functions also
as a guide-wire insertion ium.en. A connection  



portion 8 of the catheter is provided with connection
tubes  5 and 6, made of fle :.i.b 1e synthetic
...,,,::.r such as -silicone ex.  polyurethane, for
connection to a dialysis circuit, and a  connection
tube 7 integrally coupled to a base portion of the
catheter ma:i.n body 1 for monitoring 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 level
above the center of the body I. 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 cros --sectional.  area than the blood
feeding lumen 2. Further, a convex portion  11
protrudes from t_Y-ie inner wall of the blood removing
lumen  3 opposite the partition wall 9, to forth
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 WO
2006/034877 PCT/EP22005/010596  leading end portion of
the catihe-he main body 1 is conical in  a shape such
that the diem: ter of the leading end gradually  



reduces. The leading end lousing member 12 comprises a
head  portion 12a which is provided at a free end
thereof with a  circular transfusion port 4 a
connnc.nicating with. hhe  transfusion lumen 4, and a
tail 1.>::::r.::ie 12b which it; inserted  into the
blood removing lumen 3 of the catheter main body 1.  A
step portion 12c is formed between the head .portion
l2a and.  the tail portion 12b and abuts against and
is welded to the  leading end surface of the catheter
main body 1, A flat surf ace  12d is formed or. 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 121 ext:.ends along the lower
surface  of the tail member: 1.2b from the rear of the
member. 12 to a point  adjacent to the step portion
12c, and a circular recess 12g  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 con vex portion 1.1, in a manner
such ':hat: the tail portion 12h iss superimpose on
and bridged  to he: convex portion _ 1 . In addition,
a blood feeding port 2a is formed in a blood  feeding
lumen forming wall portion. 13 of the catheter main
body  1`: WO 2006/034877 PCT,EP2005,'010596  



1, The blood feeding port 2a is open in the axial
direction  of the boy 1 and communicates with the
blood feeding lumen The opening surface of the blood
feeding pert 2a is inclined  rearwardly (as shown in
the drawings) in the axial direction  so as to f allow
the shape of the leading end portion 12. Formed  in
the wall portion 14 of the catheter ?lain body 1 which
for-rms  the blood removing lumen, rearwardly Of the b
,oad feeding port  2a, are two blood removing ports 3a
and 3b. 'Lhe blood removing  ports 3a and 3b are on
opposite sides of the axis of the catheter  shaft so
as to face each other, and communicate w:i.t:h the
blood  rer::_,i-n.g .':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 comet .ni.cating 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 L7 are not in use,  closed circular caps (not
shown) are attac:sed to the opening  portions of the
lure adapters so that the opening portions of  the
lure adapters are occluded. 12 



WO 2006/834877 PCT/EP2005100596  A shaft-shaped
stiletto (core mater .al) 18 is inserted into the
blood feeding la.unen 2 from the side of the base end,
as in Fig. 4, when the catheter main body I is
inserted into  a blood vessel. The shaft-shaped
stiletto (core material) is  extends to the blood
feeding port 2::a and is made of synthetic  resin
material. The outer diameter of the stiletto -18 .is
substantially the same as or slightly smaller than the
lumen  diameter of the blood feeding lumen 2. E
irther, t.: shape of  the leading end portion of the
stiletto 18 is :Formed smoothly  in a curved surface
shape so as to match with the  cross-sectional sha'..e
of the blood feeding port 2a. ',.  Moreover, the
respective connection tubes 5, 6, and 7 are provided
with :lamps 21, 22, and 23 (['tg. 1) occluding the
respective i.umens, and a_nithrombogenic moistening
and  lubricating agent (not sh.own_) is coated at
least: in the region  from. the leading end portion 12
to t:he side of the base po rLion  almost to the blood
removing ports 3a and 3b in the catheter  main body "
e Further, the e nt:ire catheter main body 1. may be
coated with the anti throntogenio. 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  13 WO 2006/034877 PCT/EP2005/010596  a
femoral. vein, an internal jugular vein, or an
infraclavicu.iar  vein, the vein having abundant blood
flow and a large diameter.  Next, the end. of the
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 lumen 4. Next, the
catheter main body 1, is which the stiletto 18 s
initially inserted up to the blooding feeding port 2a.
the blood  feeding lumen 2, is pushed along the guide
wire to be inserted  into a vein. At this time, since
the Sharp leading end shape  of the catheter main body
_ is maintained by tne stiletto 18  ol: which the
leading end is formed smoothly in a curved surface
shape so as to match 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 he
inclined rearwar'wly in the axial direction sr, as t:r
::allow 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 15 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 WO 2006103407'
PCT%EP2005!610596  vein into which. the catheter. is
to be placed. Ike: t, the guide .aloes i.s removed
from the transfusion  lumen 4, the stiletto 13 is
removed from the b] oo feeding lumen  and the
connection tube 7 which is connected. to the
transfusion lumen 4 is occluded by the clamp 23. Then,
thelure adapter 15 connected to the connection tube 5
which  communicates with the blood feeding lumen 2 is
connected to  the blood feeding side of the dialysis
circuit and the lure  adapter connected to the
connection tube 6. which  communicates with the blood
removing lumen 3 is connected to  the blood removing
s:i.de of the dialysis circuit to initiate  blo;c<
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 di.alysiss 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 feed:i.ng lumen 2. When dialysis
has been completed and -while the catheter  main body
1 remains in, the food vessel, the lure adapter 15 WO
2006/034877 I'( i'/ Eb 2EJi151010596  of the
connection tube 5 and the lure adapter 16 of the
connection. tube 6 are. removed from the dialysis
circuit, and  the blood feeding lumen 2 and the blood
removing :Lumen 3 are  flushed with heparin lock
isotonic sodium chloride solution.  Further, closed
circular caps (not shown) are attached to the  opening
portions of the respect: i.<;P lure adapters IS and In
so  as to occlude the opening portions of the
respective lure  adapters 15 and 16. As such, in the
triple lumen catheter of the present  embodiment, the
transfusion lumen 4 extends up to ...Che transfusion
port: 4a which opens at the leading and 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 c an
he fed in a stable  manner, so that poor feeding is
avoided. In addition,  since blood feeding pressure
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  16 WO 2006/034877
PCT!FP2005iON)596  the blood feeding lumen 2 and the
blood removing lumen. 3 in  such a way that the
cross-sectional area of the blood r'emovinci  :Lumen
is larger than that of the blood feeding lumen.
Vurther,  the convex portion it is formed in the
position of an inner  wall of the blood removing 1 ;mn
3 opposite to the partition  wall so as to extend
towards one side of the partition wall  9, and the
convex portion ii is provided with the transfusion
lumen 4. Therefore, the transfusion lumen forming
portion  composed of the convex portion 11 functions
as a strengthening  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 ,raintai:ned 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 '(TE? '8cl wal.t. and the .: .:.
i"?oCi vessel  wall is not stimulated by the catheter,
so that a thrombus can  



be prevented from being Iarmed. In addition, since the
opening surface of the blood  feeding port: 2a is
inclined rea:rwardiy 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  `7 WO 2006'034877 PC a
P260S!0I059G  is easily performed, so that the
catheter can be inserted  without cutting into derma..
tissue. The catheter-insertion resistance is further
reduced by  the anti-thrombogenic moistening and
lubricating agent wi-ich  is coated at .':.east in,
the region from the leading end portion  J2 to the
side of the base portion cost to, the blood removing
ports 3a and 3t; in the catheter main body so that a
smooth  insertion can be accomplished. Further, a
thrombus can be  prevented from beinc; formed in the
blood removing ports 3a and  3b, and the catheter can
be kept open for a time, Figs. B to 12 show a second
em bod.:iment; of a triple lumen  catheter. In the
drawings of digs. B to 12 like reference  numerals are
used to dent .'fy the same components as those of  the
above-described first embodiment, and the descriptions
thereof are emitted, In the triple lumen catheter of
the present embodiment,  



a predetermined portion of a blood- t:eedln.g-'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 2t, which
is the cross-sectional surface of the step portion, is
inclined  rearwardly the arial direction. Further,
when a catheter  18 WO 2006i034877 ~(TAIFP20 FS,t10596
main body 1A is inserted into a blood ;>e sel, a
shaft-shaped  stiletto icore [:::=rt:er:i.al) 18A,
which extends up to a blood  feeding port 2a and is
made of s rxi:heti ; resin material, is  inserted
1nt:c: the blood feeding lumen 2 from the end of the
catheter as in F`ig. 10. {herei.::.after,  As Shown in
Figs. 11 and 12, a member 12A referred to as the
leading end. 1o :ming member; forming the  leading end
portion of the catheter main body IT, is conical.  in
shape uch that the diametey of the leading end
gradaa:i.1y  reduces. The leading end forming member
12A comprises a head  porti-cr. :1.2a which is
provided at a. free end thereof with: a  circ'ui.ar
transfusion port 4a communicating ai`t- h the
transfusion lumen: 4, and a long tail portion 12'b
which is  inserted into the blood removing lumen 3 of
the catheter main  body IA so as to extend ap~ to
blood removing ports 3a and 3b.  



A step port ::!.cn 12c is formed between the head
portion 12a and  the tai. portion l2b and abuts
against and is welded to the  leading end. surface oil
the catheter main body if. A slat  surface 12d is
formed on the upper surface of the head portion  12a.
Sct as to form a continuation of the partition wall 9.
A  flow path determining no:rtion 1:2e at the end of
the member 12A  oppo.s.i.te the port 4a. is formed in
a tapered hape, the width  of the portion. 112e
narrows towards the rear of the member 1.2A..  Both
s=ide surfaces of the region of the tail portion. 12-b
:19 WO 2006/034877 PCT,`F P'20(c)5;97193595  are
tapered so as to form flow paths inside the blood
removing  ports 3a and 3b. A slit 12f extends along
th+eee lower surface the tail member 12b from the rear
of the member 12A to a  point adjacent to the step
portion 12c, a.1-id a. circular recess  i.2g 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
me 1jer 12h is inserted  into the blood removing lumen
3, the circular recess extends  around and co-operates
with the convex portion 1]. in a manner  such that.
the tail member 12b is superimposed on and bridged  to
the convex portion 11. In addition, even in 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 oaf the base portion almost to
the blood removing  parts 3a and :3b in the catheter
main body :LA. Further, the  entire catheter main body
1, may he 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  20 WO 2UU6/IJ34677
PCT/1'T2005M010i46  embodiment. In other words, i:ite-
leading end shape can have  an aperture at the end
thereof, accessibiii.ty is excellent,  and blood can
be fed in a stable manner, so that poor b:i.ood  feed
i.ng can be avoided. In addition, since the blood fee
ding  pressure is ro increased, the load on a dialysis
der:i.ce can  be reduced and n, jet stream Is
geneated, so that an  unnecessary st:i.r:ulus to a
blood vessel is avoided. In addition to a
strengthening rib :f:fert due to the  presence of the
convex por.'t:.on 11 forming the transfusion, lumen
4, the 'eadir_g end to the :olood removing ports 311 a
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 :i.s even more
resistant to ki.nk..ing or  bending, and a stable
opening can h e maintained even when the  blood
removing ports 3a and 3b are enlarged. Furthers, with
the blood removing ports 3a and 3b being er..l.arged,
a negative  pressure can be distributed. Therefore, at
the time of  removing blood, the catheter main body _
approaches less  closely to a blood vessel wall, and
the blood vessel wall is  rigt stimulated by the
catheter, so that a, thror-Inuc cart be  prevented
from being formed. In addition, since the opening
surface of the blood  21 WO 20061034877
PCT!EP2005?010596  feeding port 2a is inclined.
rea.rwarcfly in the axial direction,  the sharp
leading end shape can be maintained. For this reason,
insertion resistance can be reduced and insertion into
the  human body is easily performed, so that the
catheter can be  inserted without cutting into dermal
tissue. The catheter ins,=-ti= resistance is further
reduced by  the ant ithrcmbogE n:i.c moistening and
lubricating `gent which  is coated at least in the
region from, the leading end portion  12 to the side
of the base n.ortion close to the blood removing
ports Sc and 3b in the catheter main body i, so that a
smooth  insertion can be accompli stied. Further, a
thrombus can be  



pre=rented from being formed into the blood removing
ports 3a  and 3b, and the catheter can be kept open
for a long time.  22 CLAIMS 1. 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 i'ornting a  blood feeding
lurnen and a blood removal lumen, and an internal
arcuate wall defining a  transfusion hunen, 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 himen; 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 catheter body includes an oblique
surface adjacent the leading  end, the oblique surface
at least partially defining the blood feeding port. 2.
The triple lumen according to claim l wherein the
oblique surface  is 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  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  23 leading member
defining a cross-section transverse to the
longitudinal axis reducing in  dimension towards the
transfusion port [ 1; and wherein the catheter body
has first and second blood removal ports in fluid
communication with the blood removal lumen. . The
triple lumen catheter according to claim 3 wherein the
first  and second blood removal ports are in general
diametrical opposed relation. 5. The triple lumen
catheter according to claim I wherein the leading
member defines a substantially planar surface in
oblique relation relative to the  longitudinal axis
and in general alignment with the oblique surface of
the catheter body to  reduce a cross-sectional profile
of the leading member. 6. A triple lumen catheter,
which comprises: a catheter body defining a
longitudinal axis and having 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
wail defining a  transfusion 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 pore.
remote from the catheter body, the  loading 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 positionab]e 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. A triple lumen catheter, which
comprises:  24 a catheter body defining a longitudinal
axis and having a proximal trailing  end and a distal
leading and. 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, flee 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, internal
arcuate wail is substantially annular in cross-section
to define a generally annular shape to the transfusion
lumen. 



8. A triple lumen catheter, which comprises: a
catheter body defining a longitudinal axis and having
proximal and distal  ends, 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 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. 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 blood
removal  la;.nrien. 11. The triple lumen catheter
according to clams. 10 wherein the  internal. arcuate,
wall is substantially ammlar in cross-section to
define an annular-shaped  lumen. 


