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 invention-disclosure 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 hés 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 auxil‘iary 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, sald inflow tube divided into a plurality of separate inflow auxiliary

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

tube to 2 peritoneal cavity: and an outflow tube, comprising a leneth of tubing having an

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

outflow auxiliary tubes, said cutflow auxiliary tubes conflpured 1o pass dialysis fluid direct!

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

gutflow tupe has a connection means for securing the same to a dialvsis machine: wherein

&

each of said inflow auxiliarv tubes and sald outflow auxiliary tubes containg 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 exnandable 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 anertures on

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

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

dialvsis fluid throughout the peritones! cavity while maximizing the surface area of the

peritoneal cavit  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. 1B 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 outfiow 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.

S. 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;g proximal connection
jfl

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

/
said inflow tube dividing into two or more sepa/g;fte, smaller inflow auxiliary

tubes;
said outflow tube dividing into two or morgféeparate, smaller outflow auxiliary
. /’
/
tubes; /
/
wherein all of said auxiliary tubefgfﬁ contain a plurality of fluid-conveying
/f
apertures; V4

/

wherein at least a segment ?/X/ said inflow auxiliary tubes and said outflow
/
auxiliary tubes are encased in a single, ou?rf tube; and
Y

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

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

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

the number of inflow aux}hary tubes is preferably two.

/
/

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

the number of ({iﬂow auxiliary tubes is preferably three.
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. : /
4, A catheter for use in continuous flow peritoneal dialysis as claimed in claim 1, Avherein

the number of said outflow auxiliary tubes is greater than the number of said inf% auxiliary

tubes. /

r
s

£

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

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

/
/

6. A catheter for use in continuous flow peritoneal dialysig'as claimed in claim 1, wherein
v,

cach of said inflow tube and said outflow tube has an inner d}éfneter of about 2.5 mm.
&

/

/
7. 4

A catheter for use in continuous flow peritongal dialysis as claimed in claim 1, wherein

each of said inflow tube and said outflow tube pre :gfably has an outer diameter of about 4.0 mm.

V4
8. A catheter for use in continuous ﬂ}yd peritoneal dialysis as claimed in claim 1, wherein

/
said apertures on said inflow auxiliary ﬁ;bes and said outflow auxiliary tubes are preferably no

/
/

f‘

¢

larger than 0.5 mm.

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

#

said inflow auxiliary tub%ef and said outflow auxiliary tubes define an open-basket shape.
&
7

f\*

¢

10. A cathete?ﬁér use in continuous flow peritoneal dialysis as claimed in claim 1, wherein
rd

all of said auxg;;fgry tubes are connected by a non-traumatic end cap.
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11. A catheter for use in continuous flow peritoneal dialysis as claimed in clai wherein

said end cap is preferably round.

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

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

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

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

/
/

&

14. A catheter for use in continuous flow peritoné, | dialysis as claimed in claim 1, wherein
said single, external tube preferably has an outer dig neter of about 4.0 mm.
)ée%

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

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

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

/
/

16. A catheter for use in c/?fitmuous flow peritoneal dialysis as claimed in claim 1, wherein

W

&

said two or more smaller inflow auxiliary tubes and said two or more smaller outflow auxiliary

tubes extend within and &ﬁrough said outer tube.

/

ﬁf
ﬁ’ . . 13 3 .
17. A cathete%,@fror use in continuous flow peritoneal dialysis, comprising:

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

outer diamgf%i; and

#
F
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an outflow tube, comprising a length of tubing having an inner diametey, and an

outer diameter; f

. . . ;o
wherein each of said inflow tube and said outflow tube has a conficction means
j/
for securing the same to a dialysis machine; £

said inflow tube having a plurality of separate, smaller inflow fgl/lxﬂiary tubes;

£
said outflow tube having a plurality of separate, smaller outflow auxiliary tubes;

f

and »g‘f

/
/

wherein said auxiliary tubes contain a plurality of apgfg%ures for movement of fluid
/

in and out of the peritoneal cavity. /

/

18. A catheter for use in continuous flow peritoneal dialysis as claimed in claim 17, wherein
/
the number of inflow auxiliary tubes is preferably two. /«:

#

19. A catheter for use in continuous flow peritqﬁeal dialysis as claimed in claim 17, wherein
. yi

the number of outflow auxiliary tubes is prefer;a;@}ﬁ; three.

'? . . . 0 . . .
20. A catheter for use in continuous flgw peritoneal dialysis as claimed in claim 17, wherein
/

the number of said outflow auxiliary tﬁ)es i greater than the number of said inflow auxiliary

&

tubes. ; ;f

.
‘é; . . . . . . N -
21. A catheter for use in conitinuous flow peritoneal dialysis as claimed in claim 17, wherein

i

a retractable sheath is initialélﬁ provided over said inflow and outflow auxiliary tubes.
/
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22. A catheter for use in continuous flow peritoneal dialysis as claimed in claim 17, Wherein
&
/
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 i iny é;lalm 17, wherein

a?’

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

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

\, . : /oo

cach of said inflow tube and said outflow tube preferably has an ‘Q%ter diameter of about 3.5 mm.
&

25. A catheter for use in continuous flow peritoneal gﬂc{lyms as claimed in claim 17, wherein
said apertures on said inflow auxiliary tubes and salf}youtﬂow auxiliary tubes are preferably no

larger than 0.5 mm. Jf

26. A catheter for use in continuous ﬂoxﬁ perltoneal dialysis as claimed in claim 17, wherein
p’

said inflow auxiliary tubes and said outf}gw auxiliary tubes define an open-basket shape.

/

27. A catheter for use in cont ”@} uous flow peritoneal dialysis as claimed in claim 17, wherein

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

28. A catheter for 1}‘& in continuous flow peritoneal dialysis as claimed in claim 27, wherein

said end cap is prefjﬁyably round.
J
/

S,
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AMENDED CLAIMS J

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

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 gi‘oxxma} connection

means for securing the same to a dialysis machine;

. ) . I . ! 4‘,’ [ [N
said inflow tube dividing into two or more separate, smaller inflow auxiliary
a

4
&

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

peritoneal cavity during a dialysis procedure;

&

said outflow tube dividing into two or more sgparate, smaller outflow auxiliary
tubes, said outflow auxiliary tubcs configured to remove g”ﬁent dialysis solution containing
toXins, waste dialysate and other ultra-filtered fluids out of the peritoneal cavity during dialysis

A
and stmultaneously with said transport by said inﬂ/ gw auxiliary tubes;

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

apertures;

whercin at least 2 segmel}t%f said inflow auxiliary tubes and said outflow

auxiliary tubes arc cncased in a single, outer tube;

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

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

wherein said inflow auxiliary tubes and said outflow auxiliary tubes define an
/
e‘:}

open-basket-like shape Wpon implantation into the peritoneal cavity.
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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, ‘ /‘A

.

/

-/

4

&

3. A catheter for use in continuous flow peritoneal dialysis as claimed in ¢laim 1, wherein

the number of outflow auxiliary tubes is preferably three.

&
4, A catheter for use in continuous flow peritoneal dialysis as ¢laimed in claim 1, wherein
f
the number of said outflow auxiliary tubcs is greater than the n%rgber of said inflow auxiliary

tubes.

5. A catheter for usc in continuous flow peritongal dialysis as claimed in claim !, wherein a

7

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

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

Vi

i

each of said inflow tube a%i"fsaid outflow tube preferably has an outer diameter of 4.0 mm.

&

f

8. A catheter ;ﬁ/ use in continuous flow peritoneal dialysis as claimed in claim I, wherein

‘ /oo - : . .
said apertures o;}@”said inflow auxiliary tubes and said outflow auxiliary tubes arc preferably no

larger than Qﬁg min.

4
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9.
J
/
10. A catheter for use in continuous flow peritoneal dialysis as claimed in clain 1, whercin
.

/
all of said auxiliary tubes are connected by a non-traumatic cnd cap. /
11. A catheter for use in continuous flow peritoneal dialysis as olaim%c?f in claim 10, wherein

said end cap is preferably round.

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

said single, cxternal tube is 320 mm long.

&
ff

7

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

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

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

said single, external tube preferably has an fé}ilter diameter of 4.0 mm.

15. A catheter for use in contm\;%&is flow peritonea) dialysis as claimed in claim 1, wherein
said single, external tube cannectfﬁg to said inflow tube and said outflow tube at a base section,

said base section defining a Y;gﬁaped connection at said inflow tube and said outflow tube.

30
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16. A catheter for use in continuous flow peritoneal dialysis as claimed in claim 1, wherein

&
said two or more smaller inflow auxiliary tubes and said two or more smaller outflow auxiliary

tubes extend within and through said outer tube.

17. A catheter for use in continuous flow peritoneal dialysis, comprxsmg

/

an mﬂow tube, comprising a length of tubing having an 19ﬁct diameter, and an

outer diamcter, and

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

. . ’?
outer diameter; gn%

¢
g
b

.
wherein each of said inflow tube and said o ﬂow tube has a connection means

for securing the same to a dialysis machine;

said inflow tube having a plurality of ;s‘éeparatc, smaller inflow auxiliary tubes, said

})

y;«'“
inflow auxiliary tubes configured to transport frcgh dialysis solution into the peritoneal cavity

during dialysis; ¥
said outflow tube having iypluralit‘y of separate, smaller outflow auxiliary tubes,
said outflow auxiliary tubes conﬁgurcﬁ ﬁo remove spent dialysis fluid and other ultra-filtered

w

bodily fluids out of the peritoncal ca%xty during dialysis and simultancously with said transport

by said mﬂow auxiliary tubes; j

é&*

4
wherein saJd {uxiliary tubes contain a plurality of apertures for movement of fluid
in and out of the penton@gl cavity; and

where}ﬂ’ said inflow auxiliary tubes and said outflow auxiliary tubes define an

open-basket shape/upon implantation into the peritoneal cavity.
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)
/

;‘yf

&

)};v

I
18. A catheter for use in continuous flow peritoneal dlﬂ[}/SlS as claimed in claim [7, whgg ein

y

the number of inflow auxiliary tubes is preferably two. ' ﬁﬁh
4
i
ﬁaﬂf
'f
r
19, A catheter for use in continuous flow peritoncal dialysis as claimed in c,laﬁn 17, wherein
the number of outflow auxiliary tubes is preferably three. j’f
. #
i
i

20. A catheter for use in continuous flow peritoneal dialysis ag cla{iﬁxcd in claim 17, whercin
the number of said outflow auxiliary tubes is greater than the numgér of said inflow auxiliary
, 3

tubes.

«“
22. A catheter for use in continuous ﬂow pemoncal dialysis as claimed in claim 17, wherein

ri

each of said inflow tubc and said outflow tube are preferably about 32 cm long,

o
ﬁv&y

P

/e

23. A catheter for use in conimuous flow pentoneal dialysis as claimed in claim 17, wherein

each of said inflow tube and sayﬁ Out:ﬂow tube preferably has an inner diameter of about 2.5 mm.
/
7)»;,/
24, A cathcter for u,stif in continuous ﬂow pemtoneal dva)ysxs as claimed in claim 17, wherein

each of said inflow }t foc and said outflow tubs preferably has an outer diameter of about 3.5 mm.
ﬂf’
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/

i
Fs

'25. A catheter for use in continuous flow peritoneal dialysis as claimed in claim 17, Wﬁerain
rd

said apertures on said inflow auxiliary tubes and said outflow auxiliary tubes are pre:;? rably no

Jarger than 0.5 mm. /

ﬁ
/

Afgﬁ

s * . . . + » 14,3.’?’ ) »
26. A catheter for use in continuous flow peritoneal dialysis as claimed w’ claim 17, wherein
#

o , e ,;fﬁ
said inflow auxiliary tubes and said outflow auxiliary tubes define an opgfi-basket shape.

&
&
&

&

27. A catheter for use in continuous flow peritoneal dialysis a;ﬁ:iaxmed in claim 17, wherein

3’&

all of said auxiliary tubes are connected by a non-traumatic engéébap‘
&

f

28. A catheter for usc in continuous flow peritoneal ﬁ’xalysis as claimed in claim 27, wherein

»ﬁn
said end cap is preferably round. ¥,
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