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@ An intravascular catheter.

@ An intravascular catheter, comprising a hub {2} having a
pair of axially spaced branched tubes (7,8) mounted thereto,
a flexible double-walled tube (3) having an inwardly tapered
tip portion {21) and consisting of coaxial inner {13) and outer
tubes {16} and a needle {4) removably inserted into said inner
tube. The base edge of the inner tube {13) is located inter-
mediately between the positions from which said two
branched tubes (7,8) extend outward so that the inner pas-
sageway (15) of tube (13} after remaving of needle {4) com-
municates with. the branched tube (8). The base edge of the
outer tube (16) is fixed to the tip of the hub (2) so that the
annular passageway {20} formed between said outer and
inner tubes.(13,16) communicates with the other branched
tube (7). The inner passageway (15) has an opening at the
tapered tip {21) of the double-walled tube(3) and the forward
end portion of the outer tube (16) is provided with bores
{23,24) atits connection with the tapered tip portion {21).
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An intravascular catheter

This invention relates tQ'an intravascular catheter useful

for extracorporeal blood circulation through an artificial

kidney, an artificial lung, or the like.

In a conventional blood dialyzing operation using an arti-
ficial kidney, a couple of needles are'képt inserted
respectively to each of the vein and artery of a patient

for the suction aﬁd recovery of blood through the artificial
kidney. In this case, the patient suffers from pain because
two needles are inserted into his blood vessels. In addition,
the life of the shunt serving to connect directly the artery
and the vein tends to be shortened.

To overcome the above-noted drawbacks, a so-called "single
needle system" has been proposed in which withdrawing from
and returning to the body of the blood afe effected: by

Bsing a single needle. In this case, the openiﬁg;closing

of a valve is'performed electrically so as to enable the
single needle to withdraw and return the blood alternately..
The alternate operation naturally leads to a longer dialyzing

time than for the case of using two neédles, because

. shortening of the dialyzing time will cause sharp and en-

“larged fluctuations in the internal pressure of the diadlyzing

circuit; giving bad influences to the patient. It should also

be noted that the single needle system necessitates a
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particular machine for operating the circulation.

The invention aims at eliminating these drawbacks by
providing an intravascular catheter of a double-walled
structure. The invention as characterized in the claims
solves the-object of providing an intravascular catheter
wherein a single needle need be inserted only .once into

a blood vessel of a patient for achieving extracorporeal
blood circulation, thereby alleviating.the pain of. the -
patient. Further, the catheter of the invention will enable
an effective blood circulatioﬂ.equivalent to the conventional
device using two needles. Still further, the catheter of

this invention can be'operated'very easily.

Below, the invention is explained.in greater detail by
referring to the drawings illustrating preferred embodiments,
and wherein: ) '
Figure,i is a longitudinal sectional view of an
intravascular catheter according to one embodi-

ment of this invention:;

Figure 2 is a longitudinal sectional view of the.

hub included in the catheter of Figure.1;

Figure 3 is a view with parts broken away and in
section of a vascular channel with catheter embody-

ing the invention.being inserted therein;

Figure 4 is a longitudinal sectional view showing
a modification of a sealing member to be mounted

to the base portion of the hub; and

Figure 5 is a longitudinal sectional view of an
intravascular cathéter according to another embodi-

ment of this invention.
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As shown in Figure 1,-an intravascular catheter according
to one embodiment of- this invention comprises a hub 2, a
double-walled tube 3 mounted to the tip portion of the

hub 2- and having a tapered tip portion, and a needle 4
removably inserted into the double-walled tube 3. The hub
2, which is made of, for example, polycarbonate or'poly-
propylene, is provided with an axial passageway 5 as shown
in Figure 2. The base end portion of the hub is sealed
with a sealing member 6 formed of, for example,,synthetic
rubber so as to close theaxial passageway 5, with the tip
end of the axial passageway left open. Further, the hub 2
is provided with first and second auxiliary passageways 7
and 8 branched from the axial passageway 5. In general,
first and second auxiliary tubes 11 and 12 formed of a
transparent flexible -plastic material and having caps 9 and
10 (see Figure 1) removably mounted to the tips thereof

are connected to the first and second auxiliary rassageways

7 and 8, respectively.’

The hub 2 mzyv bs formed by intzgral molding. Altermatively,
it is pczsible to separate the hub into twe sectiong, one
section comprising the first auxiliary passageway 7 and the
other s=2ction including the second auxiliary passaveway 8.
Namely, these two sections are molded separately and joinad
to each other later. The separate molding method is preferred

3

because the subsequent work of fixing an inner tube 13 %o the

_hub can be facilitated.

A-dcuble~walled tube 3 consisting ¢f the inner tube 13

and an outer tube is mounted to the forward end =nortion

of the hub 2. Specifically, the base poriion of the Inner
tube 13 is inserted into the axial passageway 5 o the hub
to reach; for example, a stapped portion 14 provided between

the first and second auxiliary =lcod passageway /7 and 3,

-and is bonded to the inner wall of the hub defining axial

BAD ORIGINAL
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passageway'S by'ﬁsing an adhesive or the like. Thus, the
second auxiliary passageway 8 of the hub is allowed to
communicate with a centrél passageway 15 formed in the
inner tube 13. On the other hand, the base edge of the

5 outer tube 16 is fixed to the forward end of the hub such
that a flange 17 forméd at the base edge of the outer tube
is engaged with a stepped portion 18 of the hub, with a
reinforcing member 19 disposed to ensure stable engage-—:
ment between the flange 17 and the stepped portion 18.

10 Naturally, the particular construction mentioned permits
a sufficiently strong fixing of the outer tube to the hqb.

The outer tube 16 coméletely surrounds that portion of
the inner tube 13 which extends from the forward end of
15 the hub 2 so as to have an annular passageway 20 formed
between the outer wali of the inner tube and the inner
wall of the outer tube. As shown in the drawing, the
annular paséageway 20 communicates with the first auxiliary
passageway 7 of the hub. In other words, the axial passage-
20 way 5 formed in the hub 2 is divided by the presence of the
inner tube 13 into two independent passageways communicating
respectively with the first and second auxiliary passage-

ways 7 and 8.

25 The inner and outer tubes 13 and 16 are bonded to each
other at the forward end portions by fusion or the like.
Further, the double-walled tube 3 consisting'of these
étubes 13 and 16 has a tapered tip portion 21. When a needle
4 is inserted through the central passageway formed in the
30 inner tube 13, the shape of beveled tip of the double~walled
tube 3 nearly conforms with the shape of the tip of the
needle 4, thereby substantially avoiding the formation of a
stepped portion therebetween for ease in passage through
the skin and vascular wall.

35
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At least one bore, for example, a.pair of mutually facing
bores 23, 24 as shown in Figure 1, is formed in the tip
portion of the outer'tube'16 s0 as to enable the annular
passageway to communicate with a blood vessel when the tip
portion of the double-walled tube has been inserted into the
blood vessel. It is preferred to provide the boréS’23, 24

in a manner to communicate with the tip of the annular

passageway 20 as shown in Figure 1. Otherwise, the blood

introduced into the tip portion of the annular passageway
would stagnate, leading to coagulation of the blood.

Incidentally, it is preferred to use a highly flexible
plastic material such as TFE (tetrafluoroethylene) resin or
FEP (fluorinated ethylene propylene) resin for forming each
of. the inner and outer tubes of the double-walled tube 3.

The needle 4 provided by, for example, a stainless steel
tube is removably inserted through the elastic sealing
member 6 into the central passageway formed in the inner
tube. As shown in Figure 1, the tip of the needle is
sharpened so as to facilitate insertion into a blood vessel,

and the base of the needle is provided with a head 25.

Further, a cap 27 equipped with a water-repelling filter 26

serving to withdraw the air from the needle is mounted to
the head 25. When the needle 4,,which.is hollow, has been

inserted into a blood vessel of the patient, the blood flows

into the 'head 25 of the needle. Thus, it is prefefred to use

a transparent material for forming each of the head 25 and
the cap 27, so that blood flow introduced into the head can
be observed .through the transparent material, rendering it
possible to confirm the insertion of the tip of the needle

into a blood vessel.

Figure 3 illustrates the use of the intravascular catheter

.haviﬁg the construction described above. Sﬁecifically, the

#a
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sharpened tip of the needle 4 is inserted into a blood
vessel 28 and, then, the needle 4 alone is withdrawn with
the tip portions of the inner and outer tubes 13 and 16 kept
fully inserted within the blood vessel 28. As described
above, the blood flows into the head 25 of the needle soon
after the tip of the needle has penetrated the blood

vessel 28. Since the head 25 is formed of a transparent
material, the blood introduced therein is readily visib}e,
rendefing it possible to.confirm that the tip of the needle
has been properly inserted into the blood vessel-28.

It should be noted that -the tapered tip portion of the
double~walled tube 3 well conforms with the sharpened tip
of the needle 4 as described. previously. This construction
is very effective for facilitating the insertion of the
tip portion of the double-walled tube into the blood vessel
28. Specifically, the outer diameter of the tip of the
double-walled tube is éubstantially equal to that of the
tip of the heedle such that the résistance to insertion

is negligible, resulting in smooth inserting.

As soon-as the needle 4 has been withdrawn, the punctﬁre
made by the needle insertion in the sealing member 6 éloses
under the elasticity of the sealing material, thereby
preventing the blood from leaking to the outside through
the sealing member. The sealing effect can be enhanced if
an auxiliary cap 29 is mounted to the base portion of the

ﬁhub upon withdrawal of the needle 4.

After the intravascular catheter has been sgt as shown .

in Figure 3, the air within the catheter is vented. Namely,
the caps 9 énd 10 mounted to the first and second éuxiliary
tubes 11 ana 12, which are connected to the fifst and second‘
auxiliary passageways of-the hub, are removed for the air
withdrawing operation. Finally, a blood dialyéis circuit 30
is connected'to the auxiliary tubes 11 and 12 via connecting

means. It is seen that the second auxiliary tube 12 con-
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stitutes a part of the passageway of blood flowing irto
the dialysis circuit 30. On the other hand, the first
auxiliary tube 11 constitutes a part of the returning klczd
passageway. It is important to note that the bores 23, 24

5 provided at the tip of the outer tube 16 are suitably spaced
from a port .31 leading to the center passageway formed in
th€ inner tube 13. It follows that the blood returned to
the blood vessel through the bores 23, 24 is prevented from

1
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entering again the dialysis circuit 30 through the port

il

he

double-walled tube inserted into .the blood vessel 28 extends

10 as shown in Figure 3. Incidentally, Figure 3 shows that

in the direction opposite to the flow direction of the blecod:

however, it is possible to reverse the inserting direction

~ of the double-walled tube.

15 , ' ,
In the latter case, the blood circulation should also
be reversed, i.e., the blood should be.introduced into the
catheter ffom the bores 23, 24, and returned to the blood
vessel 28 through the port 31.

20
As described in detail, the intravascular catheter of this
invention comprises a double-walled tube provided with
two separate blood passageways through which the blood is
introduced into an artificial kidney or the like and

25 returned to the patient, respectively. It is important to
note that the‘blood-treating circuit outside the body of the
patient is rehdered operable upon withdrawal of the needle
~inserted intq a blood vessel of the patient. In other words,
it suffices to insert the needle into a blood vessel only

30 once for rendering the catheter of this invention operable.
Naturally, trauma to the patient caused by the insertion
of the needle can be markedly alleviated, and the life of
the shunt can be increased, as compared with the conventional
coﬁstruction. Further, the intravascular catheter of this

35 invention can be used in the blood dialysis system utilizing

the conventional catheter comprising two needles. !(;-
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The sealing member 6 mounted to the base end portion of
the hub shoﬁld ﬁaturally be formed of a highly flexible
material. For enhancing the sealing effect, however, it is
possible to employ various valve mechanisms. For example,

5 Figure 4 shows a flexible sheet 32 mounted to the inner
edge of the_ sealing member 6. Naturally, the sheet 32 acts
as a valve so as to prevent the blood from leaking out
through the sealing member 6.

10 Although the foregoing has been primarily described
with iespect to an intravascular catheter having a pair
of auxiliary passages branched from the axial passage of
the hub, it is also p0551ble to omlt the second aux1llary
passageway 8 and to utilize the axial passage per se as

15 the second auxiliary passage; Figure 5 shows an embodiment
of such a construction wherein only the second auxiliary
passageway 8 and the sealing member 6 are omitted.-
Accordingly, the intravascular catheter shown in Figure 5
comprises a hub 33 having an axial passage 34 opening at .

20 both ends, an auxiliary passageway 7 branched from the
axial passageway 34, a flexible double-walled tube 3
having an inwardly tapered tip portion 21 and consisting
of an inner tube 1§ extending into the axial passageway 34
formed in the hub 33 and providing a cenﬁral passageway 15

25 and an outer tube 16 disposed coaxially with.the inner tube
13, thereby . forming an annular passageway 22 between the
outer wall of the inner tube 13 and the inner wall of the
outer tube 16, the base edge of the inner tube being secured
at an intermediate inner wall of the axial passageway 34

30 between the auxiliary passageway 7 and the forward end of the
axial passage 34, the base edge of the outer tube 16 being
fixed to the forward end of the hub 33 so as to.enable the
annular passageway 22 to communicate with the auxiliary
passageway 7, and the central passageway 15 having an

35 opening at the tapered tip 21 of the double-walled tube 3
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and the.forward end of the annular passageway 20 communicates
with a pair of bores 23, 24 provided in the forward end
portion of the outer tube 16, and a needle 4 removably
iﬁserted into the .central passagéway 15 formed in the inner
tube 13 such that the tip of the needle 4 extends beyond the
tapered tip 21 of the double-walled tube 3.

As described above, the catheter shown in Figure 5 makes -
use of part of axial passage 5 as the second auxiliary
passageway 8. Accordingly, in the employment of this type

of catheter, upon withdrawal of the needle 4 from a vascular
channel, leaving the tip'of the doﬁble—walled tube kept
within the channel, one end of a blood circulating tube is.
connected to a.recessed end portion 35 of the hub 2, thereby
obtaining a blood circulation equivalent to that provided

by the intravascular Eatheter shown in Figure 1. It is also
possible to-preliminarily provide the recessed end portion

of the hub with-an elastic reseal plug.



ur

000004

—

Patent Claims:

1. An intravascular cathéter,

characterizid by

5 a hub (2) having an axial passage (5) which is open at the

T forward end and sealed with a sealing member (6) at the

base end opposite to said forward end, a first auxiliary
passageway (7) branched from the axial passageway (S)
near the forward end of the hub (2), and a second

10 aux111ary passageway (8) communicating with the axial
passageway (5) at the sealed end thereof;
a flexible double-walled tube (3) having an 1nwardly
tapered tip portion (21) and consisting of an inner tube
(13) extending into the éxial passageway (5) formed in

15 the hub (2) and providing a central passageway (15) and
an outer tube (16) disposed in coaxial relation to the
inner tube (13), thereby forming an aﬁnular passageway
(20) between the outer wall of the inner tube (13) and .
the inner wall of the outer tube (16), the base edge of

20 the inner tube being secured at an intermediate portion
between the positions from which the first and second
auxiliary passageways (7, 8) extend optward so as to
enable the central passageway (15) formed in the inner
tube (13) to communicate with the second-auxiliary passage-

25 way (8), the base edge of the outer tube (16) being

. fixed to the forward end of the hub (2) so as to enable

the annular passagéway (20) to communicate with the first

auxiliary passageway (7),.and the central passageway- (15)

having an opening at the tapered tip of the double-walled

30 tube (3) and the forward end of the annular passageWay
(20) communicating with at least one bore provided at the
forward end ,portion of the outer tube (16); and
a needle (4) removably inserted into the central passage-
way (15) formed in the inner tube (13) through the sealing

35 member (6).provided at the base portion of the hub (2) such
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that the tip of the needle (4) extends beyond the tapered.
tip (21) of the double-walled tube (3).

The intravascular catheter according to claim 1,

'wherein a flexible sheet acting as a valve to prevent

the blood from leaking out is mounted to the inner edge

of the sealing member (6).

The intravascular catheter according to claim 1, wherein
a cap (27) provided with a water repelling filter (26)
serving to withdraw the air is mounted to the head of
the needle (4).

An_intravascdlar catheter,

characterized by -

a hub (33) having an axial passagé (34) opening at both
ends ané an auxiliary passageway (7) branched from the
axial passaﬁeway (34); -

a flexible double-walled tube (3) having an inwardly
tapered tip poftion (21) and consisting of an inner
tube (13) extending into the axial passageway (34)

formed in the hub (33) and providing a central passage-

~way (15), and an outer tube (16) disposed in coaxial

relation to the inner tube (13), thereby forming an
annular passageway (22) between the outer wall of the

inner.tube (13) and the inner wall of the outer tube

-(16), the base edge of the inner tube (13) being secured

at an intermediate inner wall of-the axial passageway
(34) between the auxiliary passageway (7) and the forward
end of the axial passageway (34), the base edge of the
outer tube (16) being fixed to the forward end of the

~hub (33) so as to enable the annular passageway (22) to

communicate with the auxiliary passageway (7), and the
central passageway (15) having an opening at the tapered
tip (21) of the double-walled tube (3), with the forward
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end of the annular passageway (20) communicating with
at least.one bore (23, 24) provided in the forward
end portion of the outer tube (16); and

a needle (4) removably inserted into the central
passageway ' (15) formed in the inner tube (13) such
that the tip of the needle (4) extends beyond the
tapered tip (21) of the double-walled tube (3).
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