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(54) Title: HEMODIALY SIS CATHETER WITH THROMBUS BLOCKER

FIG. 1

(57) Abstract: A hemodialysis catheter (1) with a plurality of umbrella - like wire members (7) covered with a film ( 9 ) which
works as a thrombus blocker and can easily and effectively remove the thrombus is disclosed. The hemodialysis catheter has a
proximal lumen (2), the arterial lumen, and a distal lumen (3), the venous lumen. An elongate member (6) is longitudinally put in
either the proximal lumen or the distal lumen, or two elongate members in both lumens. A plurality of umbrella - like wire mem-
bers are connected to the end of the elongate member. When the hemodialysis catheter is put in the vessel but not in use, the end
of the lumen is capped off by the plurality of umbrella - like wire members covered with a film. When it is ready to use, the doctor
can pull the elongate member which connects to the plurality of umbrella - like wire members out off the lumen inverting the plu-
rality of umbrella - like wire members and clearing away any thrombus that has formed.
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HEMODIALYSIS CATHETER WITH THROMBUS BLOCKER

FIELD OF THE INVENTION
[001] The present invention is related generally to a hemodialysis catheter and more

particularly to a catheter with thrombus blocker adapted for hemodialysis.

BACKGROUND OF THE INVENTION
[002] A treatment of a number of medical conditions requires the placement of
catheters in a patient’s blood vessel for an extended period time. These long-term
applications include blood access for hemodialysis, chemotherapy, parental nutrition,
blood transfusions and blood sampling.
[003] It is well known in the medical field that chronic placement of a catheter in a
patient’s blood vessel often results in catheter failure due to many reasons. Thrombus
formation at the tip of the catheter is one of the reasons. According to many medical
journal articles, thrombus formation at the tip of the catheter is related to the structural
design of a catheter.
[004] Current hemodialysis catheters are used to filter blood in the superior vena
cava (SVC). Typically, they have two lumens. One is the arterial lumen which is used to
aspirate blood which travels to the dialysis machine; another is the venous lumen which
ejects the filtered blood into the SVC and then heart and lungs, and the rest of the body.
Traditionally the arterial lumen is always the proximal lumen and the venous lumen is
always the distal lumen. This is done to prevent recirculation, where previously filtered
and newly ejected blood is sucked back in and re-filtered by the machine. Depending on
the tip design, the vacuum created at the proximal arterial opening can sometimes draw
the catheter against the SVC wall, thereby occluding the opening, lowering the flow rate,
and preventing dialysis from taking place. Accordingly, many hemodialysis catheters
provide the proximal lumen with one or more additional side ports to mitigate occlusion
of the proximal opening.
[005] To prevent thrombus from forming inside the catheter between uses, a so-

called heparin lock is used where the catheter is flushed with heparin and clamped off so
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that the normal inside volume of the catheter is occupied by heparin. However, side ports
on the proximal lumen of the catheter can prevent the effectiveness of heparin or other
anticoagulants because heparin can leak out of the sideports leaving catheter shaft distal
to the sideports unprotected. Many medical articles point to hemodialysis side ports as
being a cause for thrombus and fibrous sheath formation, this lowers blood flow rates and
makes the catheter non-functional.

[006] Accordingly, it is desired to provide a catheter with thrombus blocker that can
easily and effectively remove and/or prevent the thrombus forming at the tip of the

catheter.

SUMMARY OF THE INVENTION
[007] This invention provides a hemodialysis catheter with a plurality of umbrella-
like wire members which work as a thrombus blocker and can easily and effectively
remove thrombus formation and prevent thrombus formation on the catheter shaft.
[008] The hemodialysis catheter has two lumens. The catheter may have a third
lumen. The first lumen is the arterial lumen and has a distal end which aspirates blood
which travels to the dialysis machine. The second lumen is the venous lumen, which is
adjacent with said first lumen, and has a distal end which ejects the filtered blood into the
SVC and then heart and lungs, and the rest of the body. The arterial lumen is the
proximal lumen and the venous lumen is the distal lumen. One elongate member is
longitudinally placed in said first lumen and has a distal end. The distal end of the
elongate member is connected with a plurality of umbrella-like wire members.
[009] When the hemodialysis catheter is placed in the vessel but not in use, the
distal end of the proximal and/or distal lumen is capped off by the plurality of umbrella-
like wire members. When the hemodialysis catheter is ready to use, the doctor,
technician or nurse can pull the elongate member which connects with the plurality of
umbrella-like wire members out of the lumen to invert the plurality of umbrella-like wire
members and clear away or capture any thrombus that has formed at the proximal end of
the arterial lumen or at the distal end of the venous lumen. The plurality of umbrella-like
wire members comprises nitinol. A film is mounted on the plurality of umbrella-like

wire members by means of molding or suture. The film may be elastic or inelastic.
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[010] In another embodiment, all structures of the hemodialysis catheter remain
same as the previous embodiment except the elongate member which has a distal end and
connects with a plurality of umbrella-like wire members is longitudinally placed in said
second lumen instead of the first lumen.

[011] If desired, two elongate members can be separately placed into the two
lumens and separately connected with the plurality of umbrella-like wire members. Both
ends of the arterial lumen and venous lumen are separately capped off by the plurality of
umbrella-like wire members when the hemodialysis catheter is put in the vessel but not in
use.

[012] Where the arterial lumen and venous lumen are used separately, the
hemodialysis catheter has only one lumen. The plurality of umbrella-like wire members
covers the end of the lumen when the hemodialysis catheter is put in the vessel but not in

use.

BRIEF DESCRIPTION OF THE DRAWINGS
[013] FIG. 1 is a side view of a first preferred embodiment of the hemodialysis
catheter with two lumens.
[014] FIG. 2 shows, in a perspective view, the plurality of umbrella-like wire
members covering the end of the lumen.
[015] FIG. 3 is a perspective view of a second preferred embodiment of the
hemodialysis catheter with two lumens.
[016] FIG. 4 is a perspective view of the elongate member with the plurality of

umbrella-like wire members.

DETAILED DESCRIPTION OF THE INVENTION
[017] FIG. 1 illustrates a presently preferred embodiment. The hemodialysis
catheter 1 has two lumens 2 and 3. The first lumen is the proximal lumen 2, the arterial
lumen, which can aspirate blood which travels to the dialysis machine. The proximal
lumen 2 has a distal end 4. The second lumen is the distal lumen 3, the venous lumen,
which can gject the filtered blood into the SVC and then heart and lungs, and the rest of
the body. The distal lumen 3 has a distal end 5.
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[018] Referring FIG. 1, FIG. 2 and FIG. 4, an elongate member 6 is longitudinally
disposed in the distal lumen 3. The elongate member 6 has a distal end 8. A plurality of
umbrella-like wire members 7 are connected to the distal end 8 of the elongate member 6.
A film 9 is mounted on the plurality of umbrella-like wire members 7. When the
hemodialysis catheter 1 is placed in the vessel but not in use, the distal end 5 of the distal
lumen 3 is capped off by the plurality of umbrella-like wire members 7. When it is ready
to use, the doctor can pull the plurality of umbrella-like wire members 7 out of the distal
lumen 3 inverting the plurality of umbrella-like wire members 7 and clear away any
thrombus 10 that has formed.

[019] FIG. 3 illustrates the second embodiment. The hemodialysis catheter 1 also
has two lumens 2 and 3. The structure and the feature of each lumen are the same as the
first embodiment. The first lumen is the proximal lumen 2, the arterial lumen, which can
aspirate blood which travels to the machine. The second lumen is the distal lumen 3, the
venous lumen, which can eject the filtered blood into the SVC and then heart and lungs,
and the rest of the body.

[020] An elongate member 6 is longitudinally disposed in the proximal lumen 2
(instead of the distal lumen 3 as shown in Fig. 1.) A plurality of umbrella-like wire
members 7 are connected to the elongate member 6. A film 9 is mounted on the plurality
of umbrella-like wire members 7. When the hemodialysis catheter 1 is put in the vessel
but not in use, the proximal lumen 2 is capped off by the plurality of umbrella-like wire
members 7. When it is ready to use, the doctor can pull the plurality of umbrella-like
wire members 7 out of the proximal lumen 2 inverting the plurality of umbrella-like wire
members 7 and clear away any thrombus that has formed.

[021] FIG. 2 shows the last embodiment. The hemodialysis catheter 11 has only
one lumen. An elongate member 6 is longitudinally disposed in the lumen. A plurality of

umbrella-like wire members 7 covers the end of the lumen.
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We claim,

1. A hemodialysis catheter with thrombus blocker comprising:

a first lumen having a distal end;

a second lumen having a distal end and disposed adjacent to said first

lumen;

at least one elongate member longitudinally and removably disposed in one of
said first or second lumens; and

a plurality of umbrella-like wire members connected to the distal end of said
elongate member, said umbrella-like wire members configured to inhibit or
remove thrombus formation.

2. A hemodialysis catheter with thrombus blocker as claim 1, wherein the

elongate member is longitudinally placed in said first lumen.

3. A hemodialysis catheter with thrombus blocker as claim 1, wherein the

elongate member is longitudinally placed in said second lumen.

4. A hemodialysis catheter with thrombus blocker as claim 2, wherein said a
plurality of umbrella-like wire members cover the distal end of said first lumen while said
elongate member is locked into place.

5. A hemodialysis catheter with thrombus blocker as claim 3, wherein said
a plurality of umbrella-like wire members cover the distal end of said second lumen while
said elongate member is locked into place.

6. A hemodialysis catheter with thrombus blocker as claim 4, wherein said
a plurality of umbrella-like wire members are invertable to permit the elongate member
to be pulled out of said lumen.

7. A hemodialysis catheter with thrombus blocker as claim 5, wherein said
a plurality of umbrella-like wire members invert while said elongate member is pulled
out of said lumen.

8. A hemodialysis catheter with thrombus blocker as claim 6, wherein said

elongate member is made of metal.

9. A hemodialysis catheter with thrombus blocker as claim 7, wherein said

clongate member is made of metal.
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10. A hemodialysis catheter with thrombus blocker as claim 8, wherein said
plurality of umbrella-like wire members comprise nitinol.

11. A hemodialysis catheter with thrombus blocker as claim 9, wherein said
plurality of umbrella-like wire members comprise nitinol.

12. A hemodialysis catheter with thrombus blocker as claim 10, wherein
said plurality of umbrella-like wire members are bonded on the distal end of said elongate
member.

13. A hemodialysis catheter with thrombus blocker as claim 11, wherein
said plurality of umbrella-like wire members are bonded on the distal end of said elongate
member.

14. A hemodialysis catheter with thrombus blocker as claim 12, wherein
said plurality of umbrella-like wire members are welded on the distal end of said elongate
member.

15. A hemodialysis catheter with thrombus blocker as claim 13, wherein
said plurality of umbrella-like wire members are welded on the distal end of said elongate
member.

16. A hemodialysis catheter with thrombus blocker as claim 14, wherein a film
is mounted on said plurality of umbrella-like wire members.

17. A hemodialysis catheter with thrombus blocker as claim 15, wherein a film
is mounted on said plurality of umbrella-like wire members.

18. A hemodialysis catheter with thrombus blocker as claim 16, wherein said
film is made over molding.

19. A hemodialysis catheter with thrombus blocker as claim 17, wherein said
film is made over molding.

20. A hemodialysis catheter with thrombus blocker as claim 18, wherein said
film is attached by means of suture.

21. A hemodialysis catheter with thrombus blocker as claim 19, wherein said
film is attached by means of suture.

22. A hemodialysis catheter with thrombus blocker as claim 20, wherein said
film is elastic.

23. A hemodialysis catheter with thrombus blocker as claim 21, wherein said
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film is elastic.

24. A hemodialysis catheter with thrombus blocker as claim 22, wherein said
film is inelastic.

25. A hemodialysis catheter with thrombus blocker as claim 23, wherein said

film is inelastic.
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