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(57) Abstract

A collapsible catheter (10) is provided for irrigation or aspiration of the urinary bladder with fluid. The catheter consists of a
collapsible hollow elastomeric tube (12) which is open at the proximal end. The distal end portion has at least one stiffened aperture (14).
A plurality of channels (18) are provided along the length of the tube which contains removable wires or rods (19) which stiffen the tube
for inserting into the bladder. A balloon (15) means is provided to hold the catheter in place.
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COLLAPSIBLE CATHETER

Field of the Invention

The present invention relates to a surgical device and
method for draining or feeding a biological system and in
particular a collapsible indwelling catheter is provided for
draining or aspirating the urinary bladder.

Background of the Invention

A urinary bladder tube is used on patients who are unable
to urinate. There are many causes of the inability to urinate.
Frequently, surgery or other invasive procedures produce such an
effect. Generally, the origin of such a condition differs with
age and gender. For example, the inability to urinate in men is
commonly caused by a blockage of the urethra passageway by an
enlargening prostate. In females, the condition may occur after
delivery of a baby. And, in small children, a congenital
abnormality obstructing the bladder neck or urethra can produce
the condition.

After major surgery, it is advantageous to continuously
drain the bladder. Continuous drainage of the bladder is also
preferred where medical conditions dictate the necessity of
monitoring a patient’s urine output. It is well known that close
measurement of urine output provides a direct correlation to
kidney functions and careful monitoring allows one to identify
and prevent kidney failure.

It is important to drain the bladder by an indwelling
catheter after prostate or bladder surgery. An indwelling Foley
type catheter is usually the catheter of choice. U.S. Patent

5,300,022 to Klapper et al and incorporated herein, shows an
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‘improvement over the Foley catheter by providing a second lumen
for continuous delivery of a sterile irrigating solution directly
into the bladder, and preventing any mixture with the main
drainage lumen, thus avoiding any reintroduction of harmful
bacteria into the bladder during irrigation.

U.S. Patent No. 4,701,162 issued to Rosenberg and
incorporated herein, shows a Foley catheter with two lumens, one
for drainage and one for inflation of the balloon. Having
separate lumens for drainage and inflation is common in the prior
art. U.S. Patent No. 5,098,379, which is incorporated herein by
reference, discloses a Foley catheter having a balloon portion
and a lubricated resilient sleeve. U.S. Patent No. 5,269,770,
which is incorporated herein by reference, shows a dual lumen
system and balloon Foley catheter for releasing a bactericidal
agent. Similarly, U.S. Patent No. 5,269,755 which 1is
incorporated therein by reference, shows a Foley urinary catheter
with a dual membrane delivery system that allows bactericidal
agents to diffuse into the urinary tract.

One thing is clear in the prior art of Foley _urinary
catheters: none of them teach a collapsible device.

An indwelling catheter drains the bladder and diverts the
urine from the wound. Moreover, the bladder can be either
continuously irrigated with a three way Foley catheter or hand
irrigated at discrete moments when desired. In the three way
catheter, one port used is connected to a large fluid reservoir
and the other port is used for drainage of the returned fluid.
The speed of irrigation can be controlled by different mechanisms

or different pumps.
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In certain patients the bladder must be drained for many
years, as in patients with spinal cord lesions. If the bladder
is not drained, the pressure inside it will build up and obstruct
the kidneys. Continuous kidney obstruction could end in renal
failure and death in only a few weeks. Furthermore, the catheter
is used to clear blockages and constrictions of the urinary
tract.

Therefore, the use of indwelling catheter is very important
and could be life saving.

However, there are many serious draw backs to the stiff
indwelling catheter. First, it is painful and certain patients
cannot tolerate the catheter. Second, a stiff hollow indwelling
catheter invites micro-organisms to invade the bladder and
kidneys which may cause a serious infection. Third, for patients
who are unable to tolerate the stiff catheter, a hole in the
bladder must be created to drain the bladder directly through the
anterior abdominal wall. This is a serious procedure and exXposes
the patient to unnecessary risks of other complications.

Thus, it would be ideal if a Foley catheter was stiff enough
to be introduced, but collapsed after insertion. The urethra is
naturally in a state of collapse at rest. The present invention
will mimic the urethra’s physiological status. The pain or
discomfort from an indwelling catheter will be reduced. In
addition, the incidence of bladder or kidney infection is
minimized.

Summary of the Invention

The present invention relates to a catheter for insertion

into a patient which is aimed at reducing the discomfiture
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experienced with conventional indwelling catheters. The catheter
of the invention comprises a substantially collapsible elongated
elastomeric tube which is open at a proximal end and has at least
one opening at the distal end. A valve means is provided at the
proximal end of the tube. The tube is provided with a plurality
of horizontal channels containing removable wire or rod means for
stiffening the tube when inserting into the patient.

Advantageously, the means for stiffening or collapsing the
tube includes a balloon means. The balloon means may be within
the tube or along its periphery. Preferably, a small hollow tube
connects the balloon to a valve system located near the onen
proximal end.

In accordance with one embodiment of the present invention,
there is provided a device and method for draining and aspirating
the urinary system using a collapsible hollow elastomeric
catheter tube. 1In the device, the tube is thin enough to keep
it in a state of collapse at rest. The collapsible tube is open
at one end, that is, the proximal end, has at least one aperture
at the distal end or at the other end, and a rigid tip. The open
end has a valve which allows passage of fluid into and out of the
tube.

There are one or more holes, at the distal end of the tube,
which is the end that connects to the bladder. A circular hollow
tube or a thickener portion can be used to reinforce the open end
of the catheter tube, which is the end that connects to a
calibrated urine bag. The reinforcement prevents collapse of the
open end and facilitates the insertion of the tube for connection

to a urine bag.
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In a three way injection system, an extra hollow tube can
be added at the proximal end of the catheter and connected to a
reservoir for irrigation. This tube does not need to be
reinforced.

A method is also provided for irrigating and aspirating the
urinary tract using a device as the present invention describes
herein.

Object of the Invention

Accordingly, it is the general object of this invention to
provide a collapsible catheter that mimics the urethra in every
respect, thus overcoming the disadvantages of the prior art.

It is a further object of the invention to provide a
catheter and method of aspirating the bladder after surgery which
can be used with less discomfiture to the patient.

It is a further object of this invention to provide a
catheter and method of irrigating the bladder for certain
urological conditions.

It is a further object of this invention to provide a
catheter that advantageously can be at least partially stiffened
or flaccid when desired, thus minimizing the incidence of
infection and reducing the pain or discomfort the patienc
experiences during the period that the catheter is left
indwelling.

It is a further object of this invention to provide a
collapsible catheter that advantageously can be stiff or flaccid
when desired, thus minimizing the incidence of infection and
reducing the pain or discomfort the patient experiences during

the period when the tube is left indwelling.
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Brief Degcription of the Drawings

Figure 1 is a perspective view of the collapsible catheter
of the invention. |

Figure 2 is a cross-section of the collapsible catheter of
Figure 1 taken along line 2-2.

Figure 3 is a cross-section of the collapsible catheter of
Figure 1 taken along line 3-3.

Description of the Preferred Embodiments

Although specific terms are wused in the following
description for the sake of clarity, these terms are intended to
refer only to the particular structure of the invention selected
for illustration in the drawings and are not intended to define
or limit the scope of the invention.

Figures 1-3 show the collapsible catheter of the invention
with the removable stiffening means. The collapsible hollow
elastomeric catheter 10 comprises a tube 12 which is
approximately ten to twenty-five millimeters, preferably about
10 to 15 mm in diameter, thirty to thirty-five centimeters in
length, and one tenth of a millimeter in thickness. The tube 12
must be thin enough to keep it in a collapsed state at all times,
for example, about a tenth of a millimeter in thickness. There
are one or more reinforced openings or holes 14, preferably two
or three, located at the distal end of tube 12 which is the end
that connects into the bladder. The holes 14 are advantageously
six to eight millimeters in diameter. The distal tip is
preferably thickened to aid in insertion into the bladder.

The open end 20 of the tube 12 is the end that can k=

connected to a calibrated urine bag. This end 20 can be
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thickened or reinforced with a circular hollow tube or a valve
to prevent collapse of the open end and facilitate the connection
of the tube 12 to a urine bag.

Around the periphery of the tube 12 are a plurality of
parallel channels 18 which house removable rods or wires 19 which
provide stiffness to the catheter 10 during insertion into the
patient. The rods or wires 19 may be metallic, plastic or
fiberglass. The channels 18 may be formed within the wall of the
tube 12 or on the inner 16 or outer portion of the wall.

To prevent the tube 12 from slipping out of the urinary
bladder an inflatable balloon 15 can be provided near the distal
end as shown in Figures 1 and 3. The balloon 15 may be inflated
through the hollow tube or channel 11 which runs along wall 1§
to a valve system 17.

In a three way irrigation system an extra hollow tube may
be added to the catheter 10. This tube may be connected to a

reservoir of fluid for irrigation.

The collapsible tube 12 may be made from silicone rubber,
latex rubber or any other suitable medically approved elastomer.
The distal end is preferably thickened about 1 to 2 cm so as to
provide sufficient stiffness to prevent collapse during drainage.
The proximal end preferably has a thickness to prevent collapse
of about 2-3 cm in length.

The valve system 17 may be one, two or three ways. The
balloon member 15 is attached to the periphery of the catheter
10. The balloon 15 is at least partially inflated to prevent the

catheter 10 from slipping out of the urinary bladder. The
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balloon 15 is attached to the outside of the catheter 1C and is
connected to a small hollow tube 11 of the valve system 17
located near the proximal end. The balioon can be filled with
air or fluid. When inflated; the balloon can fully or partially
support the sides of the tube.

The present invention will mimic the physiological status
of the urethra in every respect. In the event of a three way
urethral catheter, the fluid will distend the hollow non-
reinforced tube when the fluid is turned on. If the fluid is
turned off, the infusion or irrigating hollow tube will ccllapse.

In certain difficult cases, the balloon is then injected
with fluid until the catheter is stiff enough to be threaded into
the bladder. The balloon of the catheter is then further
inflated with fluid to prevent the catheter from slipping out of
the bladder. The balloon can then be deflated in the manner just
described.

In the method for draining the urinary bladder, the catheter
is stiffened by placement of the wires or rods within their
channels. The stiffened urethral catheter is well lubricated and
passed urethrally into the bladder. Once the urethral catheter
is in position, as noted by the return of urine, the balloon at
the distal end of the catheter is inflated. After the catheter
is secured in the urinary bladder, the fluid in the stiffening
wires or rods are withdrawn, which collapses the indwelling
catheter.

Although the invention has been described with a certain
degree of particularity, it is wunderstood that the present

disclosure has been made only by way of example and that numerous
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changes in the details of construction and the combination and
arrangement of parts may be resorted to without departing from

the spirit and scope of the invention.
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What is Claimed:
1. A urinary catheter for insertion into a patient, said
catheter comprising:

a) a substantially collapsiblie elongated elastomeric
tube which is open at a proximal end, the distal end of said tube
having at least one opening;

b) a plurality of channels running substantially
along the length of said tube; and,

c) a removable wire or rod means within said channels
for stiffening said tube when inserted into said patient.

2. The catheter of claim 1 including balloon means for
partially collapsing or partially stiffening said tube.

3. The catheter of claim 2 wherein said balloon means is
along the periphery of said tube near the distal end.

4. The catheter of claim 1 wherein said channels extend
longitudinally substantially along the length of said tube.

5. The catheter of claim 1 wherein said tube comprises

latex or silicone rubber.

6. The catheter of claim 7 wherein said tube comprises
silicone.

7. The catheter of claim 7 wherein said tube comprises
latex.

8. The catheter of claim 1 wherein said catheter is a

Foley type catheter.

9. The catheter of claim 1 wherein said opening at the
distal end is reinforced to prevent collapse.

10. The catheter <claim 9 wherein said opening is

approximately six to eight millimeters in diameter.

10
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11. The catheter of claim 1 wherein said tube is reinforced
at the proximal end.

12. The catheter of claim 1 wherein said catheter is
approximately ten to twenty-five millimeters in diameter, thirty
to thirty-five centimeters in length, and a tenth of a millimeter
in thickness.

13. A collapsible catheter comprising:

a) a collapsible hollow elastomeric tube which is closzed
at one end and open at the other end, said tube having at least
one rigid aperture at the closed end;

b) a plurality of parallel channels substantially along
the length of said tube containing removable rods or wires which
stiffen said tube; and,

c) inflatable balloon member attached outside of said tube

near said closed end.

11
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AMENDED CLAIMS
[received by the International Bureau on 07 January 1997 (07.01.97);
original claims 1 and 13 amended (2 pages)]
1. A urinary catheter for insertion into the bladder of
a patient, said catheter comprising:

a) a substantially collapsible elongated elastomeric
tube which is sufficiently thin to stay in a state of collapse
and is open at a proximal end, the distal end of said tube having
at least one opening;

b) a plurality of channels running substantially
along the length of said tube; and,

c) a removable wire or rod means within said channels
for stiffening said tube when inserted into said patient and
collapsing said tube when said wire or rod means are withdrawn.

2. The catheter of claim 1 including balloon means for
partially collapsing or partially stiffening said tube.

3. The catheter of claim 2 wherein said balloon means is
along the periphery of said tube near the distal end.

4. The catheter of claim 1 wherein said channels extend
longitudinally substantially along the length of said tube.

5. The catheter of claim 1 wherein said tube comprises

latex or silicone rubber.

6. The catheter of claim 7 wherein said tube comprises
silicone.

7. The catheter of claim 7 wherein said tube comprises
latex.

8. The catheter of claim 1 wherein said catheter is a

Foley type catheter.
9. The catheter of claim 1 wherein said opening at the
distal end is reinforced to prevent collapse.
12
AMENDED SHEET (ARTICLE 19)



WO 97/07850 PCT/US96/13906

10. The catheter «claim 9 wherein said opening 1is
approximately six to eight millimeters in diameter.

11. The catheter of claim 1 wherein said tube is reinforced
at the proximal end.

12. The catheter of c¢laim 1 wherein said catheter is
approximately ten to twenty-five millimeters in diameter, thirty
to thirty-five centimeters in length, and a tenth of a millimeter
in thickness.

13. A collapsible catheter for insertion into the bladder
of a patient comprising:

a) a collapsible hollow elastomeric tube which is closed
at one end and open at the other end, said tube being
sufficiently thin to stay in a state of collapse and having at
least one rigid aperture at the closed end;

b) a plurality of parallel channels substantially along
the length of said tube containing removable rods or wires which
stiffen said tube when inserted and collapses the tube when
withdrawn; and,

c) inflatable balloon member attached outside of said tube

near said closed end for maintaining the catheter in the bladder.

13
AMENDED SHEET (ARTICLE 19)



PCT/US96/13906

WO 97/07850

i

FIG.

FIG. 3



PCT/US96/13906

2/2

WO 97/07850

3\
= o) i
[} N //
8Y el 6l
g R e T e ’v(w.“).:!rh“hn,\n‘llwﬂiwnl"jli". = -
i




INTERNATIONAL SEARCH REPORT Int. _stional application No.
PC'I‘/US96/13906

A.  CLASSIFICATION OF SUBJECT MATTER
IPC(6) :A61M 29/00
US CL :604/96
According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
US. : 604/280, 282 '

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 5,342,301 A (SAAB) 30 August 1994, entire document.| 1-13

Y US 4,796,629 A (GRAYZEL) 10 January 1989, entire| 1-13
document.

D Further documents are listed in the continuation of Box C. D Sec patent family annex.

. Special categorics of cited d T later document published after the international filing date or priority
A N defining the 1 stado of the art which i not . dmaln:‘MMmﬂﬁwnhthe;eppMmMcmmmmnd
10 be of particular relevance principle or theory underlying the invention
- X i i R . X 4 £ particular reb the claimed inventi be
E d published o or afler the intemational filing date couderad‘::ovelorcmnotbeoomdaedto involve an inventive step
L document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited 1o establish the publication date of another citation or other oy . of pasticular el . the claimed i . be
(- comidered to involve an inventive step when the documm! is
*0* document referring to an oral disclosure, use, exhibition or other combined with onc or more other such d
means being obvious to a person skilled in the art
P d lished to the mternational date but later than  *g* i
ﬂrml"zm P"“l filing & document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
29 OCTOBER 1996 07 NOV 1996
Name and mailing address of the ISA/US 1 Authorized officer
Commissioner ongltenu and Trademarks I / W fﬁ—
Box PCT
Washington, D.C. 20231 JOHN D. YASKO
Facsimile No.  (703) 305-3590 Telephone No. (703) 308-2986

Form PCT/ISA/210 (second sheet)(July 1992)»



	Abstract
	Bibliographic
	Description
	Claims
	Amendment
	Drawings
	Search_Report

