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ABSTRACT

A valve assembly 1s provided which includes a housing having an inlet end and
an outlet end and defining a fluid channel and a central chamber. A dissolvable valve
member 1s positioned to obstruct flow through the channel within the chamber. The
dissolvable valve member is formed of a material which is dissolvable at a
predetermined rate upon contact with a preselected fluid. The preselected fluid is
selected from the group consisting of blood, urine, saline and antimicrobial solutions.

The dissolvable valve member can be formed from a fluid soluble glass or a starch based

material.
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VALVE ASSEMBLY INCLUDING A
DISSOLVABLE VALVE MEMBER

BACKGROUND

1. Technical Field

[0001] The present disclosure relates to medical apparatus including a valve assembly
having a dissolvable valve member and, more particularly, to a reliet valve assembly
having a dissolvable valve member for use with a urinary catheter.

2. Background of Related Art

[0002] Urinary catheters for draining fluid from a patient’s bladder are well known in the
art. Typically, urinary catheters include a flexible body which 1s dimensioned to be
inserted through the urethra into the bladder. The distal end of the catheter includes an
expandable bulb or balloon which can be expanded within the bladder, via a gas inlet
valve and conduit, to retain the distal end of the catheter within the bladder. The flexible
body further defines a drain lumen which allows fluid to drain from the bladder into a
urine collection bag. The urinary catheter also includes a sampling port and an irrigation
lumen which allows an irrigation fluid to be injected through the catheter into the bladder
to irrigate the bladder. In addition to facilitating withdrawal of urine from the catheter
for testing, the sampling port can also be used to inject an anti-microbial solution into the
catheter to reduce the risk of infection to the patient.

[0003] When an 1rrigation fluid and/or an anti-microbial solution is injected into a
catheter, medical personnel must clamp the catheter downstream of the injection site for
a specified period of time to prevent the irrigation fluid and/or anti-microbial solution
from immediately draining from the bladder and/or catheter. If the medical personnel
fail to remove the clamp, fluid will back up in the bladder and result in discomfort and

potential serious harm to the patient.
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[0004] Accordingly, a continuing need exists in the medical arts for a device usable with
a catheter which can retain an irrigation solution and/or anti-microbial solution within a
catheter for a specified period of time and, thereafter, permit drainage of the catheter

without intervention by medical personnel.

SUMMARY

[0005] A valve assembly is provided which includes a housing having an inlet end and
an outlet end and defining a fluid channel and a central chamber. A dissolvable valve
member is positioned to obstruct flow through the channel within the chamber. The
dissolvable valve member is formed of a material which is dissolvable at a
predetermined rate upon contact with a preselected fluid. The preselected fluid 1s
selected from the group consisting of blood, urine, saline and antimicrobial solutions.
The dissolvable valve member can be formed from a fluid soluble glass or a starch based
material. Alternatively, the use of other dissolvable materials is envisioned. The
housing can include an inlet housing portion and an outlet housing portion which are
configured to be secured together to define the central chamber. The inlet end of the
housing is adapted to releaseably engage a drain lumen of a medical device, e.g., urinary
catheter. The outlet end of the housing 1s adapted to releasably engage a fluid conduit of
a urine collection system. In one embodiment, the housing has at least one vent
configured to vent air from within the valve assembly. The at least one vent can include
an inlet vent and an outlet vent.

(0006] In one embodiment, the dissolvable valve member is formed from a thin
dissolvable material. In another embodiment, the dissolvable valve member includes a
substantially cylindrical body having an inlet side and an outlet side. At least one of the

Inlet side and the outlet side can define a spherical concavity. Alternatively, the
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cylindrical body can have substantially rectangular cross-section. In one embodiment, the
cylindrical body defines a stepped cross-section, wherein a central portion of the body has a
smaller width than an outer portion of the body. The body can define one or more
throughbores.

[0007] A urinary catheter assembly is also provided which includes a catheter having a body
defining a central drain lumen for positioning within a bladder of a patient having an outlet
end detining a drain lumen outlet. A valve assembly includes a housing adapted to
releasably engage the outlet end of the body of the catheter. The housing defines a fluid
channel and a chamber. The valve assembly further includes a dissolvable valve member
positioned to obstruct flow through the channel. The dissolvable valve member can be
formed of a material which is dissolvable at a predetermined rate upon contact with a
preselected fluid. The preselected fluid can be selected from the group consisting of blood,
urine, saline and antimicrobial solutions. The dissolvable valve member can be formed from
a fluid soluble glass or a starch based material. The housing can have at least one vent
configured to vent air from within the valve assembly. Alternatively, the dissolvable valve
member can be formed from a thin dissolvable material.

[0007a] According to an aspect, there is provided a valve assembly configured to employ
with a urinary catheter, the valve assembly comprising: a housing having an inlet end and an
outlet end and defining a fluid channel and a central chamber, the inlet end dimensioned to
releasably receive an outlet end of the urinary catheter; and a dissolvable valve member
positioned to obstruct flow through the channel within the chamber with the dissolvable

valve member 1n its undissolved state, the dissolvable valve member being formed of a

material and being configured with dimensions and in a shape to dissolve and automatically
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open the tlow through the channel following a pre-determined time period during which the
dissolvable valve member is in contact with a preselected fluid.

[0007b] According to an aspect, there is provided a urinary catheter assembly comprising: a
catheter having a body defining a central drain lumen for positioning within a bladder of a
patient, the body having an outlet end defining a drain lumen outlet; and a valve assembly
including a housing adapted to releasably engage the outlet end of the body of the catheter,
the housing defining a fluid channel and a chamber, the valve assembly further including a
dissolvable valve member positioned to obstruct flow through the channel, the dissolvable
valve member being formed of a material which is dissolvable at a predetermined rate upon

contact with a preselected fluid.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Various embodiments of the presently disclosed valve assembly including a
dissolvable valve member are disclosed herein with reference to the drawings, wherein:
[0009] FIG. 1 1s a side perspective view of one embodiment of the presently disclosed valve
assembly;

[0010] FIG. 2 1s a side view of the valve assembly shown in FIG. 1 attached to a urinary

catheter assembly;

3a
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[0011] FIG. 3 is a side partial cross-sectional view of the valve assembly and urinary
catheter assembly shown in FIG. 2 with a syringe assembly fastened to the urinary
catheter assembly;

[0012] FIG. 4 is an enlarged view of the indicated area of detail shown in FIG. 3;
[0013] FIG. 5 is a top perspective view of one embodiment of the dissolvable valve
member of the presently disclosed valve assembly shown 1n FIG 1;

[0014] FIG. 6 is a side cross-sectional view of the dissolvable valve member shown in
FIG. 5;

[0015] FIG. 7 is a top perspective view of another embodiment of the dissolvable valve
member of the presently disclosed dissolvable fluid relief valve assembly shown in FIG.
1;

[0016] FIG. 8 is a side cross-sectional view of the dissolvable valve member shown in
FI1G. 7;

[0017] FIG. 9 is a top perspective view of another embodiment of the dissolvable valve
member of the presently disclosed dissolvable fluid relief valve assembly shown 1n FIG.
L;

[0018] FIG. 10 is a side cross-sectional view of the dissolvable valve member shown 1n

FIG. 9;

[0019] FIG. 11 is a top perspective view of another embodiment of the dissolvable valve
member of the presently disclosed dissolvable fluid relief valve assembly shown 1n FIG.
1

[0020] FIG. 12 is a side cross-sectional view of the dissolvable valve member shown 1n
FIG. 11;

[0021] FIG. 13 is a top view of an alternative embodiment of the presently disclosed

valve assembly including a dissolvable valve member, and
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[0022] FIG. 14 is a side partial cross-sectional view of the valve assembly shown in FIG.

13.

DETAILED DESCRIPTION OF EMBODIMENTS

[0023] Embodiments of the presently disclosed valve assembly including a dissolvable
valve member will now be described in detail with reference to the drawings wherein
like reference numerals designate identical or corresponding elements in each of the

several views.

[0024] FIGS. 1-4 illustrate one embodiment of the presently disclosed valve assembly
shown generally as 10. Valve assembly 10 includes a housing 11 which includes an inlet
housing portion 12, and an outlet housing portion 14, and a dissolvable valve member 16
(FIG. 4). Inlet housing portion 12 is substantially tubular and defines a fluid channel 13
(FIG. 3). Inlet housing portion 12 includes an outlet end 22 and an inlet end 20. Inlet
end 20 defines an inlet bore 24 which converges towards outlet end 22 and is
dimensioned to releasably receive an outlet end 50a of a urinary catheter 50. Outlet end
22 of housing portion 12 defines an outer stepped portion 26 (FIG. 4) and an inner

annular extension 28. Annular extension 28 defines a cylindrical chamber 34 (FIG. 4).

[0025] Outlet housing portion 14 defines a tluid channel 18a which 1s 1n fluid
communication with fluid channel 18 of inlet housing portion 12. An inlet end 30 of
outlet housing portion 14 has an inner stepped portion 32 which is dimensioned to

receive annular extension 28 of inlet housing portion 12. Inner stepped portion 32 has a
width which is greater than the width of annular extension 28 such that inner stepped
portion 32 defines a shoulder 32a. Shoulder 32a and annular extension 28 together

define cylindrical chamber 34, Chamber 34 is dimensioned to receive dissolvable valve
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member 16 as will be discussed in further detail below. Outlet end 22 of housing portion

12 1s secured to inlet end 30 of outlet housing portion 14 such as by sonic welding,

adhesives, screw threads, or the like, such that dissolvable valve member 16 1s retained

in chamber 34.

[0026] Inlet and outlet housing portions 12 and 14 can be formed from a clear or
transparent material, €.g., transparent polymeric materials including polycarbonates. One
such material which is commercially available is LEXAN®. A transparent material
allows medical personnel to visually confirm that the valve assembly 10 is functioning
properly, 1.e., that the valve member 16 has dissolved in the specified period of time and
that fluid 1s flowing through the valve assembly 10. It is envisioned that the valve

member can include a contrasting color to improve visualization of the valve member.

[0027] Each of inlet and outlet housing portions 12 and 14 also includes a vent. More
specifically, an upper vent 38 is supported on inlet housing portion 12 and a lower vent
40) 1s supported on housing portion 14. Vents 38 and 40 allow air from within catheter
50 and valve assembly 10 to be removed from fluid channels 18 and 18a. An outlet end
42 of housing portion 14 includes a thin walled extension 42a (FIG 4) which is
dimensioned to frictionally engage a collection tube (not shown) of a urine collection

system (not shown).

[0028] FIGS. 5 and 6 illustrate one embodiment of the presently disclosed dissolvable
valve member 16. Valve member 16 has a body 60 having an inlet side 62 and an outlet
side 64. Each side includes an inwardly stepped configuration. More specifically, inlet
side 62 includes a series of annular steps 62a, 62b and 62¢ and central blind bore 62d and
outlet side 64 includes a series of annular steps 64a, 64b, 64c and a central blind bore

64d. The steps are configured such that the width of body 60 decreases towards a central
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axis of body 60. In one embodiment, valve body 60 is formed from a dissolvable
material such as water soluble glass. Alternatively, other dissolvable materials of
construction can be used to construct valve member 16 including starch based materials.
The thickness and configuration of body 60 and the particular material of construction

should be selected to provide the desired rate at which the valve member 16 dissolves.

[0029] Referring now to FIGS. 2 and 3, valve assembly 10 is particularly suited for use
with a urinary catheter 50. Urinary catheter 50 includes an elongated flexible body 70
which 1s shown cutaway in FIGS. 2 and 3. A distal end (not shown) of body 70 is
dimensioned to be inserted through the urethra and into the bladder. The distal end of
body 70 includes an expandable member or balloon (not shown) for retaining the distal

end of body 70 within the bladder.

[0030] Catheter assembly 50 includes a body defining a central drain lumen 72 (FIG. 3),
a valved sampling port 74, a balloon supply port 76 and an irrigation lumen 78. Balloon
supply port 76 provides an access port for supplying pressurized gas to the balloon (not
shown). Irrigation lumen 78 communicates with a distal end (not shown) of body 70 to
supply 1rrigation fluid to the bladder (not shown). Sampling port 74 includes a valved
port which includes a connector 80 (FIG. 2) for releasably engaging a syringe fitting of a
syringe assembly 82 (FIG. 3). Syringe assembly 82 can be used to inject fluid into or

withdraw fluid from central drain lumen 72 of catheter assembly 50.

[0031] When inlet end 20 of inlet housing portion 12 of valve assembly 10 is releasably

coupled with catheter assembly 50 and a distal end of catheter assembly 50 is inserted
Into a patient’s bladder, an irrigation solution can be injected into the bladder by
injecting the solution, e.g., saline, through the irrigation lumen 78 into the bladder. An

ant1-microbial solution, e.g., ethylene diamine tetracetic acid (“EDTA”), can also be
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injected through supply port 76 into central drain lumen 72 of catheter assembly 50 to
flush or lock the catheter. When an irrigation fluid and/or anti-microbial solution is
injected mnto catheter assembly 50, the fluid will flow into central drain lumen 72 and
enter channel 18 of inlet housing portion 12 of valve assembly 10. The dissolvable valve
member 16 of valve assembly 10 is positioned between channel 18 of inlet housing
portion 12 and channel 18a of outlet housing portion 14 to prevent or obstruct fluid from
exiting drain lumen 72 until a predetermined period of time has elapsed. The dissolvable
valve member 16 of valve assembly 10 allows medical personnel to lock and flush
catheter assembly 50 without the need of a mechanical clamping device to ensure that

drainage 1s reestablished without medical personnel intervention.

[0032] As discussed above, valve member 16 can be constructed from fluid soluble glass
or, alternatively, from starch based materials, which can be designed to dissolve over
time after exposure to blood, urine, saline or antimicrobial solutions such as EDTA. The
soluble glass used may comprise phosphorus pent oxide as the principle glass forms
together with any one or more glass-modifying non-toxic materials such as sodium
oxide, potassium oxide, magnesium oxide and calcium oxide. Alternatively, other
dissolvable materials may be used to form the valve member. Further, the dissolvable
material, e.g., glass can be impregnated with a drug or anti-microbial which is released
into the catheter or other medical device as the valve member dissolves. The materials
noted above can be engineered to dissolve over specific time periods such as seconds,
minutes and hours. Combinations of fluid temperature, valve surface area, geometry and
material dissolution rate for both soluble glass and starch based material valve members
allow for an infinite number of time ranges to be established in which the valve member

would dissolve and fluid flow from the catheter would be reestablished.
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[0033] FIGS. 7-12 illustrate alternative embodiments of the dissolvable valve member
16. In FIGS. 7 and 8, valve member 116 has a substantially cylindrical body 118 which
includes an inlet side 162 defining a substantially spherical concavity 162a and an outlet
side 164 defining a substantially spherical concavity 164a. Concavities 162a and 164a
are separated by a barrier 166. In FIGS. 9 and 10, valve member 216 includes a
substantially cylindrical body 218 having a recessed inlet side 262, a recessed outlet side
264 and a barrier member 266 having a rectangular cross-section. In FIGS. 11 and 12,
valve member 316 includes a substantially cylindrical body 318 having a recessed inlet
side 362, a recessed outlet side 364 and a barrier member 366 having a rectangular cross-
section and a plurality of through bores 368. Valve member 316 provides for a reduced
flow rate through bores 368 of valve member 316. As the valve member 316 dissolves,

the flow rate across the valve member will increase.

[0034] It 1s envisioned that a variety of valve member configurations can be used to
achieve the advantages described. Only a few representative embodiments have been
described herein. For example, the valve member need not be cylindrical but rather may

assume a variety of different configurations, e.g, square, triangular, rectangular, etc.

[0035] FIGS. 13 and 14 illustrate an alternative embodiment of the presently disclosed
valve assembly shown generally as 400. Valve assembly 400 includes an inlet housing
portion 412, an outlet housing portion 414 and a valve member 416. Inlet housing
portion 412 includes a vent 438 and outlet housing portion includes a vent 440. Inlet
housing portion 412 includes an inlet conduit 420 which is adapted to be releasably
connected to the drain tube of a catheter (not shown). Outlet housing portion 414
includes an outlet conduit 422 which is adapted to be releasably connected to a urine

collection device. Inlet and outlet housing portions 412 and 414 define a valve chamber
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430 which is divided by valve member 416. In one embodiment, valve member 416 1s
formed of a thin film starch based dissolvable material. Alternatively, other known

dissolvable materials may be used.

[0036] In use, valve assembly 400 functions in a manner similar to valve assembly 10 as
described above. More specifically, when a fluid, e.g., urine, blood, EDTA, etc., flows
through inlet conduit 420 into valve chamber 430, the fluid engages valve member 416
causing valve member 416 to dissolve at a specified rate. When valve member 416

dissolves, fluid is able to flow through valve member 416 through outlet conduit 422.

[0037] It will be understood that various modifications may be made to the embodiments
disclosed herein. For example, the valve assembly and/or valve member may assume a
variety of configurations not shown herein, e.g., rectangular, square, oval, etc. Further, the
valve assembly can be used in association with medical devices other than urinary catheters,
including, for example, blood collection devices, [V administration sets, and abdominal
drainage tubes. It is also envisioned that one or more dissolvable valve members can be

used together. For example, three “five minute” dissolvable valve members may be used
together to allow medical personnel to assess more easily the time remaining to re-establish
flow. Therefore, the above description should not be construed as limiting, but merely as
exemplifications of embodiments. Those skilled in the art will envision other modifications.

The invention, rather, is defined by the claims.

10
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WHAT IS CLAIMED IS:
1. A valve assembly configured to employ with a urinary catheter, the valve
assembly comprising:

a housing having an inlet end and an outlet end and defining a fluid channel
and a central chamber, the inlet end dimensioned to releasably receive an outlet end of the
urinary catheter; and

a dissolvable valve member positioned to obstruct flow through the channel
within the chamber with the dissolvable valve member in its undissolved state, the
dissolvable valve member being formed of a material and being configured with dimensions
and 1n a shape to dissolve and automatically open the flow through the channel following a

pre-determined time period during which the dissolvable valve member is in contact with a

preselected fluid.

2. The valve assembly according to Claim 1, wherein the preselected fluid is

selected from the group consisting of blood, urine, saline and antimicrobial solutions.

3. The valve assembly according to Claim 1 or Claim 2, wherein the dissolvable

valve member is formed from a fluid soluble glass.

4, The valve assembly according to any one of Claims 1-3, wherein the

dissolvable valve member is formed from a starch based material.

11
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5. The valve assembly according to any one of Claims 1-4, wherein the housing
includes an inlet housing portion and an outlet housing portion which are configured to be

secured together to define the central chamber.

6. The valve assembly according to any one of Claims 1-5, wherein the outlet
end of the housing is adapted to releasably engage a fluid conduit of a urine collection

system.

7. The valve assembly according to any one of Claims 1-6, wherein the housing

has at least one vent configured to vent air from within the valve assembly.

8. The valve assembly according to Claim 7, wherein the at least one vent

includes an inlet vent and an outlet vent.

0. The valve assembly according to any one of Claims 1, 2, and 5-8, wherein the

dissolvable valve member is formed from a thin dissolvable material.

10.  The valve assembly according to any one of Claims 1-9, wherein the
dissolvable valve member includes a substantially cylindrical body having an inlet side and

an outlet side.

11.  The valve assembly according to Claim 10, wherein at least one of the inlet

side and the outlet side defines a spherical concavity.

12
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[2.  The valve assembly according to Claim 10, wherein the cylindrical body has

a substantially rectangular cross-section.

13.  The valve assembly according to Claim 10, wherein the cylindrical body

defines a stepped cross-section, wherein a central portion of the body has a smaller width

than an outer portion of the body.

14.  The valve assembly according to Claim 12, wherein the cylindrical body

defines one or more throughbores.

15. A urinary catheter assembly comprising:
a catheter having a body defining a central drain lumen for positioning within
a bladder of a patient, the body having an outlet end defining a drain lumen outlet; and
a valve assembly including a housing adapted to releasably engage the outlet
end of the body of the catheter, the housing defining a fluid channel and a chamber, the
valve assembly further including a dissolvable valve member positioned to obstruct flow

through the channel, the dissolvable valve member being formed of a material which 1s

dissolvable at a predetermined rate upon contact with a preselected tluid.

16.  The urinary catheter assembly according to Claim 15, wherein the preselected
fluid is selected from the group consisting of blood, urine, saline and antimicrobial

solutions.

13
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17. The urinary catheter assembly according to Claim 15 or Claim 16, wherein

the dissolvable valve member 1s formed from a fluid soluble glass.

18.  The urinary catheter assembly according to any one of Claims 15-17, wherein

the housing has at least one vent configured to vent air from within the valve assembly.

19.  The urinary catheter assembly according to any one of Claims 15-18, wherein

the dissolvable valve member is formed from a thin dissolvable material.

14
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FIG. 11
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