
peritoneal dialysis; and 7) provides minimal or no outflow failure. The present inventive 

catheter will allow for peritoneal dialysis to be a successful modality for long-term dialysis, 

thereby overcoming many of the aforementioned limitations in current dialysis machines. 

Summary of the Invention 

The present tftvemkm-rii s c 1 o s u re discloses a catheter, preferably made of silicone, 

for use in peritoneal dialysis. The basic and main section of the catheter comprises an inner 

diameter and an outer diameter. The catheter comprises one or more inflow sets of tubes 

and one or more outflow sets of tubes. The initial or extra-peritoneal portion of the silicone 

catheter has the inflow tail end and the outflow tail end. Both main tails, i.e., main tail end 

of outflow tube and main tail end of inflow tube, are connected to a dialysis machine. The 

opposite end of the catheter device is implanted into the abdominal wall for conducting 

peritoneal dialysis. On the distal end, the inflow tube preferably bifurcates into two smaller 

inflow (with respect to the patient) auxiliary tubes, and the outflow tube preferably splits 

into three smaller outflow auxiliary tubes. All of the smaller auxiliary tubes (preferably five 

in total) contain a plurality of small side-wall apertures for the rapid and efficient 

movement of dialysis solution in and out of the peritoneal cavity by passing the same into 

and out of the tubes. The silicone catheter is preferably provided with two encircling 

Dacron cuffs to anchor the catheter in abdominal wall tissues after implantation. The distal 

or intra-abdominal portion of the catheter with tubes is initially covered by a sheath prior to 

implantation in the peritoneal cavity, for ease of implantation. After the tubes are properly 

located within the peritoneal cavity, the sheath is removed, thereby deploying and 

separating the smaller inflow tubes and the smaller outflow tubes within the peritoneal 

cavity. When released from the sheath, the tubes preferably form an 
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open "basket." Through this device, dialysis solution can continually enter the peritoneal 

cavity through the apertures in the inflow auxiliary tubes and continually be removed from 

the peritoneal cavity through the apertures in the outflow auxiliary tubes. This reduces the 

time required to complete the dialysis exchange procedure and increases its efficiency by 

(a) maximizing effective surface area of the peritoneal membrane; (b) maximizing the 

concentration gradient across the peritoneal membrane for solute and water removal; (c) 

maximizing peritoneal fluid removal by recruiting separate outflow tubes and preventing 

outflow failure; (d) minimizing the recirculation of dialysate by providing separate inflow 

and out flow system; and (e) minimizing the time spent on dialysis by continuous and 

efficient use of dwell time. The present invention also comprises a tube adapted for 

selective receipt of a fiber optic borescope to allow a physician conducting the dialysis to 

look into the peritoneal cavity via a real image transfer video camera. The addition of this 

tube to allow insertion of a fiber optic borescope helps a physician to check on proper 

functioning of the dialysis and to aid in the diagnosis of any problems presented during the 

procedure. 

In an aspect, there is provided a catheter for use in continuous flow peritoneal 

dialysis, comprising: an inflow tube, comprising a length of tubing having an inner diameter 

and an outer diameter, said inflow tube divided in "•, i luralitv of separate inflow auxiliary 

tubes, said inflow auxiliary tubes configured to pass dialysis fluid directly from said inflow 

tube to a peritoneal cavity; and an outflow tube, comprising a length of tubing having an 

inner diameter and an outer diameter, said outflow tube divided into a plurality of separate 

outflow auxiliary tubes, said outflow auxiliary tubes configured to pass dialysis fluid directly 

from the peritoneal cavity to said outflow tube: wherein each of said inflow tube and said 

outflow tube has a connection means for securing the same to a dialysis machine: wherein 

each of said inflow auxiliary tubes and said outflow auxiliary tubes contains a plurality of 
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apertures for simultaneous movement of dialysis fluid in and out of the peritoneal cavity; 

wherein said inflow auxiliary tubes and said outflow auxiliary tubes are expandable to 

define an open-basket shape, and wherein all of said auxiliary tubes are separate and 

connected at their distal ends by a non-traumatic end cap; and wherein said apertures on 

said inflow auxiliary tubes and said apertures on said outflow auxiliary tubes throughout a 

perimeter of said open-basket shape are configured to provide unobstructed free-flow of 

dialysis fluid throughout the peritoneal cavity while maximizing the surface area of the 

peritoneal cavity directly targeted by the dialysis fluid released from said apertures in said 

inflow auxiliary tubes. 

Brief Description of the Drawings 

Fig. 1A is a front perspective view the present invention, a high flux basket-like 

catheter for efficient continuous flow peritoneal dialysis, in its expanded state as would be 

within the abdomen of a patient after removal of the sheath; 

FIG. IB is a cross-sectional view of the present inventive catheter at the lines A-A of 

FIG. 1A showing an upstream single inflow tube and a single outflow tube, prior to the 

splitting of each into a plurality of inflow and outflow auxiliary tubes, respectively, as well as 

a tube for selective receipt of a fiber optic scope; 
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What is Claimed: 

1. A catheter for use in continuous flow peritoneal dialysis, comprising: 

an inflow tube, comprising a length of tubing having an inner diameter and 

an outer diameter, said inflow tube divided into a plurality of separate inflow auxiliary 

tubes, said inflow auxiliary tubes configured to pass dialysis fluid directly from said inflow 

tube to a peritoneal cavity; and 

an outflow tube, comprising a length of tubing having an inner diameter and 

an outer diameter, said outflow tube divided into a plurality of separate outflow auxiliary 

tubes, said outflow auxiliary tubes configured to pass dialysis fluid directly from the 

peritoneal cavity to said outflow tube; 

wherein each of said inflow tube and said outflow tube has a connection 

means for securing the same to a dialysis machine; 

wherein each of said inflow auxiliary tubes and said outflow auxiliary tubes 

contains a plurality of apertures for simultaneous movement of dialysis fluid in and out of 

the peritoneal cavity; wherein said inflow auxiliary tubes and said outflow auxiliary tubes 

are expandable to define an open-basket shape, and wherein all of said auxiliary tubes are 

separate and connected at their distal ends by a non-traumatic end cap; and wherein said 

apertures on said inflow auxiliary tubes and said apertures on said outflow auxiliary tubes 

throughout a perimeter of said open-basket shape are configured to provide unobstructed 

free-flow of dialysis fluid throughout the peritoneal cavity while maximizing the surface 

area of the peritoneal cavity directly targeted by the dialysis fluid released from said 

apertures in said inflow auxiliary tubes. 

2. The catheter for use in continuous flow peritoneal dialysis as claimed in claim 1, 

wherein the number of inflow auxiliary tubes is preferably two. 

3. The catheter for use in continuous flow peritoneal dialysis as claimed in claim 1, 

wherein the number of outflow auxiliary tubes is preferably three. 

4. The catheter for use in continuous flow peritoneal dialysis as claimed in claim 1, 

wherein the number of said outflow auxiliary tubes is greater than the number of said 
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inflow auxiliary tubes. 

5. The catheter for use in continuous flow peritoneal dialysis as claimed in claim 1, 

wherein a retractable sheath is initially provided over said inflow and outflow auxiliary 

tubes prior to expansion of the open-basket configuration. 

6. The catheter for use in continuous flow peritoneal dialysis as claimed in claim 1, 

wherein each of said inflow tube and said outflow tube are preferably about 32 cm long. 

7. The catheter for use in continuous flow peritoneal dialysis as claimed in claim 1, 

wherein each of said inflow tube and said outflow tube preferably has an inner diameter of 

about 2.5 mm. 

8. The catheter for use in continuous flow peritoneal dialysis as claimed in claim 1, 

wherein each of said inflow tube and said outflow tube preferably has an outer diameter of 

about 3.5 mm. 

9. The catheter for use in continuous flow peritoneal dialysis as claimed in claim 1, 

wherein said apertures on said inflow auxiliary tubes and said outflow auxiliary tubes are 

preferably no larger than 0.5 mm. 

10. The catheter for use in continuous flow peritoneal dialysis as claimed in claim 1, 

wherein said end cap is preferably round. 
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What is Claimed: 

1. A catheter for use in continuous flow peritoneal dialysis, comprising: 

an inflow tube, comprising a length of tubing; and 

an outflow tube, comprising a length of tubing; 

wherein each of said inflow tube and said outflow tube has/a proximal connection 

means for securing the same to a dialysis machine; 

tubes; 

/ said inflow tube dividing into two or more separate, smaller inflow auxiliary 

said outflow tube dividing into two or more/separate, smaller outflow auxiliary 
/ 

tubes; 

wherein all of said auxiliary tubcy contain a plurality of fluid-conveying 
/ 
/ 

apertures; / 
/ 

wherein at least a segment y/ said inflow auxiliary tubes and said outflow 

auxiliary tubes are encased in a single, oute/tube; and 
/ 

wherein said outer tube/further comprises a separate tube which is adapted for 

receipt of a fiber optic borescope for/'iewing the dialysis procedure. 
/ 
/ / 

/ 
2. A catheter for use in .continuous flow peritoneal dialysis as claimed in claim 1, wherein 

the number of inflow auxiliary tubes is preferably two. 
/ 

3. A catheteruse in continuous flow peritoneal dialysis as claimed in claim 1, wherein 

the number of outflow auxiliary tubes is preferably three. 
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4. A catheter for use in continuous flow peritoneal dialysis as claimed in claim 1 ^wherein, 

the number of said outflow auxiliary tubes is greater than the number of said infk^auxiliary 

tubes. / 

5. A catheter for use in continuous flow peritoneal dialysis as claimed in claim 1, wherein a 

/ retractable sheath is initially provided over said inflow and outflow auxiliary tubes. 

/ 6. A catheter for use in continuous flow peritoneal dialysi/as claimed in claim 1, wherein 

each of said inflow tube and said outflow tube has an inner diameter of about 2.5 mm. 

7. A catheter for use in continuous flow peritoneal dialysis as claimed in claim 1, wherein 

each of said inflow tube and said outflow tube preferably has an outer diameter of about 4.0 mm. 

8. A catheter for use in continuous flow peritoneal dialysis as claimed in claim 1, wherein 

/ said apertures on said inflow auxiliary ̂ tUbes and said outflow auxiliary tubes are preferably no 

larger than 0.5 mm. ^ 

/ 
/ . 9. A catheter for use in Continuous flow peritoneal dialysis as claimed in claim 1, wherein 

/ / 
said inflow auxiliary tube/and said outflow auxiliary tubes define an open-basket shape. 

/ 
/ 

10. A catheter for use in continuous flow peritoneal dialysis as claimed in claim 1, wherein 

all of said auxiliary tubes are connected by a non-traumatic end cap. 

/ 
/ 
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11. A catheter for use in continuous flow peritoneal dialysis as claimcd in clainy 10, wherein 

said end cap is preferably round. 

12. A catheter for use in continuous flow peritoneal dialysis as claimed in claim 1, wherein 

said single, external tube is preferably about 320 mm long. 

13. A catheter for use in continuous flow peritoneal dialysis'as claimed in claim 1, wherein 

said single, external tube preferably has an inner diameter ofjroout 3.5 mm. 

14. A catheter for use in continuous flow peritoneal dialysis as claimed in claim 1, wherein 

said single, external tube preferably has an outer diameter of about 4.0 mm. 

15. A catheter for use in continuous flo^ peritoneal dialysis as claimed in claim 1, wherein 

said single, external tube connecting to s^id inflow tube and said outflow tube at a base section, 

said base section defining a Y-shaped Connection at said inflow tube and said outflow tube. 

16. A catheter for use in continuous flow peritoneal dialysis as claimed in claim 1, wherein 

J • • said two or more smaller iqrlow auxiliary tubes and said two or more smaller outflow auxiliary 

tubes extend within and through said outer tube. 

17. A catheter/or use in continuous flow peritoneal dialysis, comprising: 

^n inflow tube, comprising a length of tubing having an inner diameter, and an 

outer diamgfen and 
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inner diamctc/ and 

20. A catheter for use in continuous fl^v peritoneal dialysis as claimed in claim 17, wherein 
/ 

the number of said outflow auxiliary tjtbes is greater than the number of said inflow auxiliary 

tubes. 

21. A catheter for use in continuous flow peritoneal dialysis as claimed in claim 17, wherein 

/ a retractable sheath is initially provided over said inflow and outflow auxiliary tubes. 

26 



WO 2014/031362 PCT/US2013/054266 / 
/ 

/ M •/' 
/ 

/ 22. A catheter for use in continuous flow peritoneal dialysis as claimed in claim 17,^herein 

/ each of said inflow tube and said outflow tube are preferably about 32 cm long. / 

23. A catheter for use in continuous flow peritoneal dialysis as claimed in^Aaim 17, wherein 

/' each of said inflow tube and said outflow tube preferably has an inner diamjdter of about 2.5 mm. 

24. A catheter for use in continuous flow peritoneal dialysis as paimed in claim 17, wherein 

/ each of said inflow tube and said outflow tube preferably has an ^uter diameter of about 3.5 mm. 
/ 

/ 25. A catheter for use in continuous flow peritoneal dialysis as claimed in claim 17, wherein 

/ said apertures on said inflow auxiliary tubes and said/outflow auxiliary tubes are preferably no 
/ i larger than. 0.5 mm. ^ 

/ 
/ J ' ' 26. A catheter for use in continuous floy? peritoneal dialysis as claimed in claim 17, wherein 

/ 
/ said inflow auxiliary tubes and said outflow auxiliary tubes define an open-basket shape. y 

27. A catheter for use in congruous flow peritoneal dialysis as claimed in claim 17, wherein 
/ 

all of said auxiliary tubes arc connected by a non-traumatic end cap. 

28. A catheter for^sc in continuous flow peritoneal dialysis as claimed in claim 27, wherein 

said end cap is preferably round. 
,/ 
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AMENDED CLAIMS 

received by the International Bureau on 02 January 2014 (02.01.2014) 

A catheter for use in. continuous flow peritoneal dialysis, comprising: 

an inflow tube, comprising a length of tubing; and / 
/ 

/ 

an outflow tube, comprising a length of tubing; f 
V 

wherein each of said inflow tube and said outflow tube has a proximal connection 

means for securing the same to a dialysis machine; / 
/: • 

said inflow tube dividing into two or more separate, smaller inflow auxiliary 
/ 

tubes, said inflow auxiliary tubes configured to transport fresh dialysis solution into the 

peritoneal cavity during a dialysis procedure; / 

said outflow tube dividing into two or more separate, smaller outflow auxiliary 

tubes, said outflow auxiliary tubes configured to remove s'pent dialysis solution containing 
/ 

toxins, waste diaJysate and other ultra-filtered fluids put of the peritoneal cavity during dialysis 
/• 

and simultaneously with said transport by said inflow auxiliary tubes; 
/ 

wherein all of said auxiliary tubfi contain a plurality of fluid-conveying 

apertures; / 

wherein at least a segmenJf'of said inflow auxiliary tubes and said outflow 
i auxiliary tubes are encased in a single! outer tube; 

wherein said outi r tube further comprises a separate tube which is adapted for 

receipt of a fiber optic borcscope for viewing the dialysis procedure; and 

wherein said inflow auxiliary tubes and said outflow auxiliary tubes define an 
/ 

open-basket-like shape jlpon implantation into the peritoneal cavity. 
/ 

./ 

/ 

/ 
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2. A catheter for use in continuous flow peritoneal dialysis as claimed in claim 1, v^rein 

the number of inflow auxiliary tubes is preferably two. y/ 
jf 

X 
/ 

3. A cathetcr for use in continuous flow peritoneal dialysis as claimed in 0'faim 1, wherein 

the number of outflow auxiliary tubes is preferably three. / 

/. 4. A catheter for use in continuous flow peritoneal dialysis as claimed in claim 1, wherein 
/" 

jf 
the number of said outflow auxiliary tubes is greater than the number of said inflow auxiliary 

/ tubes. / 

5. A catheter for use in continuous flow peritoneal dialysis as claimed m claim 1, wherein a 
/ 
/ retractable sheath is initially provided over said inflow and outflow auxiliary tubes. 

/ 

6. A catheter for use in continuous peritoneal dialysis as claimed in claim 1, wherein 

cach of said inflow tube and said outflow tube has an inner diameter of 2.5 mm. 

/ 
/ 

$ 
7. A catheter for use in continuous flow peritoneal dialysis as claimed in claim 1, wherein 

/ each of said inflow tube ancrsaid outflow tube preferably has an outer diameter of 4.0 mm. 
/ $ 

/ 
8. A catheter fo# use in continuous flow peritoneal dialysis as claimed in claim 1, wherein 

/ said apertures op'said inflow auxiliary tubes and said outflow auxiliary tubes arc preferably no 

larger than oA mm. 
/ / 
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9, 

10. A catheter for use in continuous flow peritoneal dialysis as claimed in clainl 1, wherein 
/ 

all of said auxiliary tubes are connected by a non-traumatic end. cap. / 
if #' / 

/ 
/ 

11. A catheter for use in continuous flow peritoneal dialysis as claimed' in claim 10, wherein 
/ 

said end cap is preferably round. / 
/ 

/ 

12. A catheter for use in continuous flow peritoneal dialysis |§ claimed in claim 1, wherein 

said single, external tube is 320 mm long. 
/ 

/ 13. A catheter for use in continuous flow perilo.neal|aialysis as claimed in claim 1, wherein 
/ § 

said single, external tube preferably has an inner diaifteter of 3.5 mm. 

14. A catheter for use in continuous flow ||ritoneal dialysis as claimed in claim 1, wherein 
• f said single, external tube preferably has an^uter diameter of 4.0 mm. 
i 
/ 

i t 15. A catheter for use in continues flow peritonea! dialysis as claimed in claim 1, wherein 

said single, external tube connecting to said inflow tube and said outflow tube at a base section, 

said base section defining a Y-shaped connection at said inflow tube and said outflow tube. 
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16, A catheter for use in continuous flow peritoneal dialysis as claimed in claim 1, wherein 
f 
/ said two or more smaller inflow auxiliary tubes and. said two or more smaller outflow fibrillary 

/ tubes extend within and through said outer tube. / 

• 7. A catheter for use in continuous flow peritoneal, dialysis, comprising 
/ 

/ an inflow tube, comprising a. length of tubing having an irjtfer diameter, and an 
/ 

outer diameter; and / 
/ 

<if; 

an outflow tube, comprising a length of tubing havjAg an inner diameter, and an 
/ 

outer diameter; / 
/ / wherein each of said inflow tube and said outflow tube has a connection means # 

/ 
„# . 

for securing the same to a dialysis machine; / 
// 

M 
said inflow tube having a plurality ofieparate. smaller inflow auxiliary tubes, said 

$ g 
inflow auxiliary tubes configured to transport frcsfi dialysis solution into the peritoneal, cavity 

# 

during dialysis; •/' 
/ 

said outflow tube having plurality of separate, smaller outflow auxiliary tubes, 

said outflow auxiliary tubes configured^) remove spent dialysis fluid and other ultra-filtered 
jf 

bodily fluids out of the peritoneal cavity during dialysis and simultaneously with said transport 

by said inflow auxiliary tubes; 
/ j 

wherein said/uxiliary tubes contain a plurality of apertures for movement of fluid 

in and out of the peritonei] cavity; and 
/ where]/said inflow auxiliary tubes and said outflow auxiliary tubes define an 

/ open-basket shappmpon implantation into the peritoneal cavity. 

/ 
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/ 
/ 

/ 
18. A catheter for use in continuous flow peritonea! dialysis as claimed in claim 17, whpfein 

/ 
the number of inflow auxiliary tubes is preferably two. / 

19. A catheter for use in continuous flow peritoneal dialysis as claimed in cl|ira 17, wherein. 

/ the number of outflow auxiliary tubes is preferably three. / 
/ 
/ / 

/ 
20. A catheter for use in continuous flow peritoneal dialysis as claimed in claim 17., wherein 

the number of said outflow auxiliary tubes is greater than the number of said inflow auxiliary 
/ 

tubes. / 
/ 
/ 
/ 

/ 
21. A catheter for use in continuous flow peritoneal ^taiysis as claimed in claim 17, wherein 

J1' $ 
a retractable sheath is initially provided over said in|f6w and outflow auxiliary tubes. 

/ 
/ • 

f 22. A catheter for use in continuous flow peritoneal dialysis as claimed in claim 1.7, wherein 
$ 

each of said inflow tube and said outflow/tibe are preferably about 32 cm long, 
/ 
/ 
/ 
/ 23. A catheter for use in continuous flow peritoneal dialysis as claimed in claim 17, wherein •#' 

/ each of said inflow tube and SOT outflow tube preferably has an inner diameter of about 2.5 mm. 

24. A cathcter for u|i in continuous flow peritoneal dialysis as claimed in claim 1.7, wherein 

each of said inflow tube and said outflow tube preferably has an outer diameter of about 3.5 mm. 
'/ 

./ 
/ 

4 
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/ 

25. A catheter for use in continuous flow peritonea! dialysis as claimed in claim 17, ^(erein 

said apertures on said inflow auxiliary tubes and said outflow auxiliary tubes are prd^fbly no 

larger than 0.5 mm. 
/ 
/ 
/ 

26. A catheter for use in continuous flow peritonea! dialysis as claimed yf claim 17, wherein 
/ 

/ said inflow auxiliary tubes and said outflow auxiliary tubes define an opfft-basket shape. 
/ 
/ 

/ 27. A catheter for use in continuous flow peritoneal dialysis asplaimed in claim 17, wherein 

/ al! of said auxiliary tubes are connected by a non-traumatic end'cap. 
/ Jf 

/ I 
// f 28. A catheter for use in continuous flow peritoneal jiialysis as claimed in claim. 27, wherein 

/ 
if said end cap is preferably round. / 

f 
/ 
/ / 

/ 

./ 

/ 
& 
/ 

/ 

/ 
/ 
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