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Description

Background of the Invention

Field of the Invention

[0001] This invention relates generally to a medical
valve, and in particular to0 a valve which, when connected
between a first medical device, such as a fluid source,
and a second medical device, such as a catheter, facili-
tates fluid flow therebetween, and when the first medical
device is disconnected therefrom, induces a positive flow
of fluid through the valve in the direction of the second
medical device.

Description of the Related Art

[0002] The manipulation offluids for parenteral admin-
istration in hospitals and medical seitings routinely in-
valves the use of cannectars and valves for selectively
facilitating the movement of fluids between two points.
These valves are typically placed along a fluid flow line
leading to a patient or other destination. For example,
the tube may lead ta a catheter having its tip positioned
within a patient.

[0003] The valve is arranged so that a fluid source or
other line may be connected thereto for providing a fluid
flow from the source to the patient. When the fluid source
arline is removed, the valve closes, sealing the line lead-
ing to the patient.

[0004] The element which is connected to the valve
may comprise a tube or other medical device such as a
condult, syringe, IV set (both peripheral and central
lines), piggyback line, or similar companent which is
adapted for connection to the medical valve. Unfortunate-
ly, prior art valves suffer from a problem arising from the
disconnection of these medical devices from the valve.
[0005] These valves define a space within them
through which a fluid or other material may flow from the
device to the line on which the valve is mounted. When
the medical device is connected to the valve, it typically
occupies a portion of this internal valve space, displacing
the fluid (whether it be a liquid or air) within the valve.
[0006] A problem arises when the medical device is
disconnected from the valve. When the device is discon-
nected, it no longer occupies a portion of the space in
the valve, The increase in space within the valve causes
the fluid in the valve and line to which the valve is con-
nected, to move ta fill the space. In effect, the removal
of the device creates a suction force which draws fluid
into the valve.

[0007] In the medical selting, this movement of fluid is
very undesirable. When the valve Is connected to a fluid
line leading to a patient, the movement of fluid through
the line towards the space in the valve has the effect of
drawing blood from the patient in the direction of the
valve. A serious problem may result in that this blood
may clot and clag the catheter near its tip, rendering it
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inoperable, and may even result in a clot of blood in the
patient, which may prove fatal.

[0008] One attempt at avercaming this clogging prob-
lem has been to coat the inner surface of the catheter
near its tip in order to prevent blood from sticking to its
interior surfaces. This method has generally been unsuc-
cessful in preventing clogging of the catheter.

[0009] The risk of blood clogging of the catheter is sig-
nificantly heightened where the inner diameter of the
catheteris small (e.g., 27 gauge). These small catheters
have the advantage, however, in that they reduce the
trauma and discomfort caused by insertion into a patient.
Because these catheters have a very small passage
therethrough, even a small suction force may draw suf-
ficient amount of fluid back through a catheter toward the
valve to introduce blood into the catheter tip, which bload
may clog the catheter's passage.

[0010] Overcoming the above-stated problem is made
more difficult when considering other criteria which the
valve must satisfy. For example, the valve should be ar-
ranged to so that it does not have any fluid stagnation
points. If the fluid is allowed to stagnate in one or more
areas of the valve, bacteria growth and other problems
may occur.

[0011] In addition, the valve should have an internal
flow path which is smooth. Sharp edges and corners may
damage blood cells and cause hemalysis.

[0012] A valve that overcomes the above-stated prob-
lems is desired.

[0043] The closest prior art is believed to be US Patent
No. 5,957,898.

Summary of the Invention

[0014] The invention is defined in claim 1. Prefered
embodiments are defined in the dependent claims. A
medical valve for selectively permitting fluid to flow vaive
for selectively permitting fluid to flow between a first med-
ical device and a second medical device comprises a
housing that has an interface suitable for receiving a con-
nector portion of the first medical device, and a seal. The
seal Is made of a flexible material and has a downstream
end in fluid communication with the interface, an up-
stream end suitable for receiving the second medical de-
vice, and a normally substantially closed passage in fluid
communication with the downstream end and the up-
stream end. The passage has a relatively small interlor
volume when in an undisturbed state and a larger interior
volume upon the introduction of the second medical in-
strument into the upstream end of the passage. The pas-
sage retracts to define a restricted flow path and a rela-
tively small interior volume upon the withdrawal of the
second medical device fram the seal {the upstream end
initially being sealed as the second medical device is
withdrawn) so that a fluid occupying the interior volume
is forced toward the downstream end as the passage
walls collapse.

[0015] Thereis describedavalvesealforuseina med-
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{cal valve having an interface for fluld communication with
a first medical device. The seal comprises a first end in
fluid communication with the interface, a second end suit-
able for receiving a second medical device, and at least
one slit in fluid communication with the first end and the
second end. The slit defines a restricted fluid flow path
and a relatively small Interior volume when in an undis-
turbed state, and defines an expanded fluid flow path and
a larger interior volume upon the introduction of the sec-
ond medical device into the slit. The slit retracts to define
arestricted flow path and a relatively smallinterior volume
upon the withdrawal of the second medical device from
the seal.

[0016] A method is described for causing a positive
flow in the direction of a first medical device from a valve
that connects the first medical device to a second medical
device and has an assaciated seal. The seal is adapted
to receive at least a portion of the second medical device
and provide fluid communication between the first and
second medical devices. The method comprises the
steps of withdrawing the second medical device from the
seal and permitting the seal to retract from a large interior
volume (o a relatively small interior volume so as to dis-
place any fluid within the seal in the direction of the first
medical device.

[0017] There is described a methad of preventing
blood from flowing out of a patient into a catheter when
a syringe is withdrawn from a valve between the syringe
and the catheter, The method comprises the steps of
connecting the downstream end of the valve to the cath-
eter and inserting the end of the syringe into a slit forming
the upstream end of a normally substantially closed seal
passage that is located in a resilient seal and ig in fluid
communication with the downstream end of the valve.
This causes the seal passage to open while providing
sealing contact between the syringe and the upstream
end of the seal passage. The method further comprises
the steps of injecting fluid from the syringe through the
seal passage to the catheter and into the patient, and
withdrawing the syringe, allowing the walls of the seal
passage to return to their substantially closed position
while initially maintaining sealing contact between the
upstream end and the syringe. This provides a force urg-
ing fluid in the passage toward the catheter.

[0018] There is described a medical valve for selec-
tively permitting fluid to flow between a first medical de-
vice and a second medical device through an associated
seal. The valve comprises an interface suitable for re-
ceiving a connector portion of the first medical device,
and a seal holder in fluid communication with the inter-
face.

[0019] A system for administering fiuid to a blood ves-
sel of a patient comprises a catheter having an upstream
end and a downstream end that is suitable far placement
in fluid communication with the blood vessel, and a sy-
ringe suitable for expelling fluid into the catheter. The
system further comprises a valve having afitting suitable
for connection to the upstream end of the catheter and
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providing selective fluid communication between the sy-
ringe and the catheter. The valve further comprises a
seal made of a flexible material. The seal has a down-
stream end in fluid communication with the fitting, an up-
stream end suitable for receiving the syringe, and a nor-
mally substantially closed passage in fluid communica-
tion with the downstream end and the upstream end. The
passage has a relatively small interior volume when in
an undisturbed state and a larger interior volume upon
the introduction of the syringe into the upstream end of
the passage. The passage retracts to define a restricted
flow path and a relatively small interior volume upon the
withdrawal of the second medical device from the seal
{the upstream end initially being sealed as the syringe is
withdrawn), so that a fluid occupying the interior volume
is forced toward the downstream end as the passage
walls collapse.

[0020] There is described a method of making a med-
ical valve seal of the type having a body made ofaflexible
material and at least one slit formed within the body be-
tween adjacent first and secand slit walls. The method
comprises molding first and second preforms, each pre-
form comprising one of the first and second slit walls and
a perimeter edge portion, and pressing the first and sec-
ond preforms together so that the first and second slit
walls face each other. The method further comprises
malding an additional amount of a flexible material to at
least part of the perimeter edge portions of the first and
second preforms so that the first and second preforms
and the additional material form a unitary mass with the
slit formed therein.

[0021] A catheter for establishing fluid communication
between a medical device and the blood stream of a pa-
tient comprises an elongated catheter or cannula having
a proximal end, a distal end, and at least one axial lumen
extending through the cannula. The catheter furthercom-
prises a valve for selectively apening and closing the
proximal end of the cannula. The valve comprises ahous-
ing having aninterface suitable for connection to the prox-
imal end of the cannula, and a seal. The seal is made of
a flexible material and has a distal end in fluid commu-
nication with the interface, a proximal end suitable for
receiving a medical device, and a normally substantially
closed passage in fluid communication with the distalend
and the proximal end. The passage has a relatively small
interior volume when in an undisturbed state and alarger
interior volume upon the introduction of the medical de-
vice into the proximal end of the passage. The passage
retracts to define a restricted flow path and a relatively
small interior velume upon the withdrawal of the medical
device from the seal, the proximal end initially being
sealed as the medical device is withdrawn, so that a fluid
occupying the interior volume is forced toward the distal
end as the passage walls collapse.

[0022] A catheter comprises_an elongated cannula
having a proximal end, a distal end, and at least one
internallumen. The distal end is suitable for insertion into
the vasculature of a patient. The catheter further com-
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prises a valve connected to the proximal end of the can-
nula. The valve has a seal which defines a restricted flow
path in its undisturbed state and which is capable of ex-
panding to define an enlarged flow path to permit fluid
communication past the proximal end of thecannula. The
seal is further capable of retracting to define the restricted
flow path, while simultaneously urging any fluid within
the enlarged flow path into the cannula.

[0023] A method of introducing a fluid into the vascu-
lature of a patient comprises inserting a distal end of a
cannula into the vasculature of the patient. The cannula
has a valve connected to its proximal end, and the valve
comprises a housingand ageal. The method furthercom-
prises inserting a medical device into the seal, operating
the medical device so as to force fluid through the cannula
and into the vasculature of the patient, and withdrawing
the medical device from the seal. The seal is made of a
flexible material, and has a distal end in fluid communi-
cation with the cannula, a proximal end suitable for re-
ceiving the medical device, and a normally substantially
closed passage in fluid communication with the distal end
and the proximal end. The passage has a relatively small
interior volume when in an undisturbed state and alarger
interior volume upon the introduction of the medical de-
vice into the proximal end of the passage. The passage
retracts to define a restricted flow path and a relatively
small interior volume upon the withdrawal of the medical
device from the seal. The proximal end of the seal is
initially sealed as the second medical device is with-
drawn, so that any of the fluid occupying the interior val-
ume is forced toward the distal end as the passage walls
collapse.

[0024] A method of facilitating replacement of a first
pierceable-seal connector which is in fluid communica-
tion with a cannulain fluid communication with a patient's
vasculature, with a second pierceable-seal connector,
comprises interposing a valve between the first piercea-
ble-seal connector and a proximal end of the cannula.
The valve comprises a housing, and a seal disposed with-
in the housing. The seal defines a restricted flow path in
its undisturbed state and is capable of expanding to de-
fine an enlarged flow path to permit fluid communication
past the proximal end of the cannula. The seal is further
capable of retracting to define the restricted flow path,
while simultaneously urging any fluid within the enlarged
flow path into the cannula. The method further comprises
removing the first pierceable-seal connector from a prox-
imal end of the valve so as ta permit the seal to retract
to define the restricted flow path, and connecting the sec-
ond pierceable-seal connectorto the valve, thereby caus-
ing the valve to expand to define the enlarged flow path.
[0025] For purposes of summarizing the inventionand
the advantages achleved over the prior art, certain ob-
jects and advantages of the invention have been de-
scribed herein above. Of course, it is to be understood
that not necessarily all such objects or advantages may
be achieved in accordance with any particular embodi-
ment of the invention. Thus, for example, those skilled in
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the art will recognize that the invention may be embodied
or carried out in a manner that achieves or optimizes one
advantage or group of advantages as taught herein with-
out necessarily achieving other objects or advantages
as may be taught or suggested herein.

[0026] These and other embodiments of the present
invention will become readily apparent to those skilled In
the art from the following detailed description of the pre-
ferred embodiments having reference to the attached fig-
ures, the invention not being limited to any particular pre-
ferred embodiment(s) disclosed.

[0027] There are also disclosed the following items :

1. A medical valve for selectively permitting fluid o
flow between a first medical device and a second
medical device, the valve comprising:

a housing having an interface suitable for receiv-
ing a connector portion of the first medical de-
vice; and

a seal made of aflexible material, the sealhaving
a downstream end in fluid communication with
the interface, an upstream end suitable for re-
ceiving the second medical device, and a nor-
mally substantially closed passage in fluid com-
munication with the downstream end and the
upstream end, the passage having a relatively
small interior volume when in an undisturbed
state and a larger interior volume upon the in-
troduction of the second medical device into the
upstream end of the passage, the passage re-
tracting to define a restricted flow path and a
relatively small interior volume upon the with-
drawal of the second medical device from the
seal, the upstream end initially being sealed as
the second medical device is withdrawn, so that
a fluid occupying the interior volume is forced
toward the downstream end as the passage
walls collapse.

2. The medical valve defined in item 1, wherein the
slit has a region of minimum width that maintains
substantial fluid-tight contact against substantially
the entire perimeter of the second medical device at
an area near the upstream end of the seal.

3. The medical valve defined in item 1, wherein the
seal comprises:

a body made of flexible material and having a
downstream end and an upstream end opposite
the downstream end, the downstream and up-
stream ends of the body being oriented to cor-
respond to the downstream and upstream ends
of the seal;

a lead lumen formed in the downstream end of
the body and in fluid communication with the
passage;

aneck formed at the second end of the body; and
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a transverse flange at an end of the neck oppa-
site the body, the transverse flange having at
least one apening in fluid communication with
the passage.

4. The medical valve defined in item 1 wherein the
lead lumen is centered on an axis substantially par-
alle! to or callinear with a longitudinal axis of the seal.
5. The medical valve defined in item 1, wherein the
seal body comprises a substantially rectangular slab
of flexible material and the neck is caplanar with the
body.

6. The medical valve defined in item 1, wherein the
passage comprises a slit and the passage opening
comprises a slit opening.

7. The medical valve defined in item 6 wherein the
slit comprises:

a relatively thin, substantially planar channel
having a varying width;

a region of minimum width; and

a region of larger width on a side of the region
of minimum width remote from the slit opening;

wherein the width of the slit tapers from the slit open-
ing to the region of minimum width.

8. The medical valve defined in item 1, wherein the
seal body has first and second lateral portions and
the housing further comprises:

a seal holder attached to the interface, the seal
holder comprising a hollow cylindrical member
that extends from the interface and has an axial
opening oppositetheinterface, andfirstand sec-
ond side openings,

a lead cannula attached to and in fluid commu-
nication with the interface and exiending from
the interface toward the axial opening, the lead
cannula being centered on an axis substantially
parallel to or collinear with a longitudinal axis of
the housing;

whereinthe seal is disposed within the seal hold-
er such that the lead cannula extends at least
partially into the lead lumen, the flange extends
across the axial opening, and the first and sec-
ond lateral portions of the seal body extend into
the first and second side openings.

9. The medical valve defined in item 8, wherein the
first and second side openings have {op edges that
define the portions of the side openings nearest the
axial opening, and the first and second lateral por-
tions of the seal body have shoulders that define the
extent of the lateral portions nearest the transverse
flange, and the top edges of the side openings are
sufficiently remote from the axial opening to impart
a tensile force to the seal between the transverse
flange and the shoulders, thereby causing the pe-
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rimeter of the transverse flange to bear against the
edges of the axial opening and the transverse flange
to take on a concave configuration with the slit open-
ing near the deepest portion of the concavity.

10. The medical valve defined in item 8, wherein at
least a portion of the lead cannula is disposed within
the lead lumen when the seal Is in an undisturbed,
state and at least a portion of the lead cannula enters
the region of the slit nearest the lead lumen upon
axial compression of the seal occurring when the
second medical device is inserted into the seal.
11. A valve seal for use in a medical valve having an
Interface for fluid communication with a first medical
device, the seal comprising:

a first end in fluid communication with the inter-
face, a second end suitable for receiving a sec-
ond medical device, and at least one slit in fluid -
communication with the first end and the second
end, wherein the slit defines a restricted fluid
flow path and a relatively small interior volume
when in an undisturbed state, defines an ex-
panded fluid flow path and a larger interior vol-
ume uponthe introduction of the second medical
device into the slit, and retracts to define a re-
stricted flow path and a relatively small interior
volume upan the withdrawal of the second med-
ical device from the seal.

12. The valve seal defined in item 11, wherein the
slit has a region that maintains substantially fluid-
tight contact against substantially the entire perime-
ter of the second medical device at an area near the
second end of the seal.

13. The valve seal defined in item 11, further com-
prising:

a body made of flexible material and having a
first end and a second end opposite the firstend,
the first and second ends of the body being ori-
ented to correspond to the first and second ends
of the seal;

a lead lumen formed in the first end of the body,
the lead lumen being centered on an axis sub-
stantially paralle! to or collinear with a longitudi-
nal axis of the seal;

a neck formed at the second end of the body,
a transverse flange at an end of the neck oppo-
site the body, the transvarse flange having at
least one slit opening; and

at least one slit formed within the seal, the slit
being in fluid communication with the lead lumen
and the slit opening.

14. A method of causing a pasitive flow in the direc-
tion of a first medical device from a valve that con-
nects the first medical device to a second medical
device and has an associated seal, the seal being
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adapled to receive at least a portion of the second
medical device and provide fluid communication be-
tween the first and second medical devices, the
method comprising the steps of:

withdrawing the second medical device from the
seal; and

permitting the seal to retract fram a large interior
volume to a relatively small interior volume so
as to displace any fluld within the seal In the
direction of the first medical device.

-.15. A method of preventing blood from flowing out
of a patient into a catheter when a syringe is with-
drawn from a valve between the syringe and the cath-
eter, the method comprising the steps of:

connecting the downstream end of the valve to
the catheter;

inserting the end of the syringe into a slit forming
the upstream end of a normally substantially
dosed seal passage that is located in a resilient
sealandis influid communication withthe down-
stream end of the valve, thereby causing the
seal passage o apen while providing sealing
contact between the syringe and the upstream
end of the seal passage;

injecting fluid from the syringe through the seal
passage to the catheter andinto the patient; and
withdrawing the syringe, allowing the walls of
the seal passage to retumn to their substantially
dosed position while initially maintaining sealing
contact between the upstream end and the sy-
ringe to thereby provide a force urging fluid in
the passage toward the catheter.

16. The method defined in item 15, wherein the step
ofinserting the end ofthe syringe into the slitincludes
axially compressing the seal.

17. A medical valve for selectively permitting fluid to
flow between a first medical device and a second
medical device through an associated seal, the valve
comprising:

an interface suitable for receiving a connector
portion of the first medical device; and

a seal holder in fluid communication with the in-
terface.

18. A system for administering fluid to a blood vessel
of a patient, the system comprising:

a catheter having an upstream end and a down-
stream end that is suitable for placement in fluid
communication with the blood vessel;
asyringe suitable forexpelling fluid into the cath-
eter; and

a valve having a fitting suitable for connection
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to the upstream end of the catheter and provid-
ing selective fluid communication between the
syringe and the catheter, the valve further com-
prising:

a seal made of a flexible material, the seal
having a downstream end in fluid commu-
nication with the fitting, an upstream end
suitable for receiving the syringe, and a nor-
mally substantially dosed passage in fluid
communication with the downstream end
and the upstream end, the passage having
arelatively small interior volume wheniin an
undisturbed slate and a larger interior vol-
ume upon the introduction ofthe syringe into
the upstream end of the passage, the pas-
sage retracling to define a restricted flow
path and a relatively small interior volume
upon the withdrawal of the second medical
device from the seal, the upsiream end in-
itially being sealed as the syringe is with-
drawn, sa that a fluid occupying the interior
volume is forced toward the downstream
end as the passage walls collapse.

19. A method of making a medica! valve seal of the
type having a body made of a flexible material and
a slit formed within the body between adjacent first
and second slit walls, the method comprising:

molding first and second preforms, each com-
prising one of said first and second slit walls and
a perimeter edge portion;

pressing said first and second preforms together
so that said first and second slit walls face each
other; and

molding an additional amount of a flexible ma-
terial to at least part of said perimeter edge por-
tions of said first and second preforms so that
said first and second preforms and said addi-
tional material form a unitary mass with said slit
formed therein.

20. The method of item 19, wherein:

said first and second preforms further comprise
outer face portions; and

the step of molding an additional amount of a
flexible material further comprises molding said
additional amount of flexible material to said out-
er face portions.

21. The method of item 19, wherein:

the step of pressing said first and second pre-
forms together comprises moving first and sec-
ond mold halves containing said firstand second
preforms together so that said first and second
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slit walls contact one another; and

the step of molding an additional amount of a
flexible material comprises interposing an over-
mold plate between said first and second mold
halves to define a mold cavity between (i) said
mold halves, (ii) said perimeter edge portion of
said preforms and (iii) an Inner edge of an over-
mold opening in said overmald plate, and inject-
ing said additional amount of a flexible material
Into said mold cavity.

22. The method of item 18, wherein each of said
preforms further comprises aflange portion connect-
ed to a respective one of said slit walls.

23. The methad of item 21, wherein said first and
second mold halves and said overmold plate have
contacting surfaces that are substantially planar.
24. The method of item 21, wherein said overmold
plate has at least one mandrel projecting from said
inner edge of said overmald opening, said mandrel
forming a lead lumen in said seal when said addi-
tional amount of a flexible material is injected into
said mold cavity.

25. The method of item 21, wherein said additional
amount of a flexible material forms the remainder of
said seal.

26. The method of item 19, wherein the step of press-
ing said first and second preforms together compris-
es applying sufficient pressure to prevent said addi-
tional amount of a flexible material from migrating
between said first and second preforms.

27. A catheter for establishing fluid communication
between a medical device and the vasculature of a
patient, said catheter comprising:

an elongated cannula having a proximal end, a
distal end, and at least one axial lumen extend-
ing through said cannula; and

a valve for selectively opening and closing said
proximal end of said cannula, said valve com-
prising:

a housing having an interface suitable for
conneclion to said proximal end of said can-
nula; and

a seal made of a flexible material, the seal
having a distal end in fluid communication
wilh said interface, a proximal end suitable
for receiving the medical device, and a nor-
mally substantiaily closed passage in fluid
communication with the distal end and the
proximal end, the passage having a rela-
tively small interior volume when in an un-
disturbed state and a larger interior volume
upon the introduction of the medical device
into the proximal end of the passage, the
passage retracting to define a restricted
flow path and a relatively small interior vol-
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ume upon the withdrawal of the medical de-
vice from the seal, the proximal end initially
being sealed as the second medical device
is withdrawn, so that a fluid occupying the
interior volume is forced toward the distal
end as the passage walls collapse,

28. The catheter defined in item 27, wherein said
passage has a region of minimum width that main-
tains substantially fluid-tight contact against sub-
stantially the entire perimeter of the medical device
at an area near the proximal end of the seal.

29. The catheter defined in item 27, wherein the seal
comprises:

a body made of flexible material and having a
distal end and a proximal end opposite the distal
end, the distal and proximal ends of the body
being oriented to correspond to the distal and
proximal ends of the seal;

alead lumen formed in the distal end of the bady
and in fluid communication with the passage;,
a neck formed atthe second end of the bady; and
a transverse flange at an end of the neck oppo-
site the body, the transverse flange having at
least one passage opening in fluid communica-
tion with the passage.

30. The catheter defined in item 29, wherein the lead
lumen is centered on an axis substantially parallel
to or collinear with a longitudinal axis af the seal.
31. The catheter defined in item 29, wherein the seal
body comprises a substantially rectangular slab of
flexible material and the neck is coplanar with the
body.

32. The catheter defined in item 29, wherein the pas-
sage comprises a slit and the passage apening com-
prises a slit opening.

33. The catheter defined in item 32, wherein the slit
comprises:

a relatively thin, substantially planar channel
having a varying width;

a region of minimum width; and

a region of larger width on a side of the region
of minimum width remote from the slit opening;
wherein the width of the slit tapers from the slit
opening to the region of minimum width.

34. The catheter defined in item 27, further compris-
ing a guidewire disposed within said lumen and said
seal,

35, The catheter defined in item 27, further compris-
ing a connector connected to said valve.

36. A catheter, comprising:

an elongated cannula having a proximal end, a
distal end, and a lumen extending between said
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proximal end and said distal end, said distal end
being suitable for insertion into the vasculature
of a patient; and

a valve connected to said proximal end of said
cannula, said valve having a seal which defines
arestricted flow path in its undisturbed state and
which is capable of expanding to define an en-
larged flow path to permit fluid communication
through said proximal end of said cannula, said
seal being further capable of retracting to define
said restricted flow path, said seal simultane-
ously urging any fluid within said enlarged flow
path into said ¢cannula.

37. A method of introducing a fluid into the vascula-
ture of a patient, the methad comprising:

inserting a distal end of a cannula into the vas-
culature of the patient, said cannula having a
valve connected ta its proximal end, said valve
comprising a housing and a seal,

placing a medical device into fluid communica-
tion with said seal;

operating said medical device so as to transfer
said fluid through said cannula and the vascu-
lature of the patient; and

withdrawing said medical device from said seal;
wherein said seal is made of a flexible material,
and has a distal end in fluid communication with
said cannula, a proximal end suitable for receiv-
ing said medical device, and a narmally substan-
tially dosed passage in fluid communication with
the distal end and the proximal end, the passage
having a relatively small interior volume when in
an undisturbed state and a larger interior volume
upon the introduction of the medical device into
the proximal end of the passage, the passage
retracting to define a restricted flow path and a
relatively smali interior volume upon the with-
drawal of the medical device from the seal, the
proximal end initially being sealed as the second
medical device is withdrawn, so that any of said
fluid occupying the interior volume is forced to-
ward the distal end as the passage walls col-
lapse.

38. The method defined in item 37, wherein said pas-
sage has a region af minimum width that maintains
substantiatty fluid-tight contact against substantially
the entire perimeter of the medical device at an area
near the proximal end of the seal.

39, The method defined in item 37, wherein the seal
comprises:

a body made of flexible material and having a
distal end and a proximal end opposite the distal
end, the distal and proximal ends of the body
being ariented to correspond to the distal and
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proximal ends of the seal;

aleadlumen formed inthe distal end of the body
and in fluid communication with the passage;
aneckformed atthe second end ofthe body; and
a transverse flange at an end of the neck oppo-
site the body, the transverse flange having at
least one passage opening in fluid communica-
tion with the passage.

40. The method defined in item 37, wherein the step
of inserting said distal end of said cannula into the
vasculature of the patient comprises:

ingerting an introducer sheath into the vascula-
ture;

inserting a distal portion of a guidewire thraugh
said introducer sheath and into the vasculature;
placing said cannula aver said guidewire;
advancing said cannula along said guidewire
until gaid distal end enters the vasculature;
withdrawing said guidewire from said cannula;
and

removing said introducer sheath.

41, The method defined in item 40, wherein the step
of removing said introducer sheath is performed after
the step of advancing said cannula along said
guidewire until said distal end enters the vasculature.
42, The method defined in item 40, wherein the step
of removing said intraducer sheath is performed be-
fore the step of advancing said cannula along said
guidewire until said distal end enters the vasculature.
43. The method defined in item 37, wherein a
guidewire is disposed within said cannula and said
seal.

44. The method defined in item 43, wherein the step
of inserting said distal end of said cannula into the
vasculature of the patient comprises:

inserting an introducer sheath into the vascula-
ture; and

inserting a distal portion of said cannula through
said introducer sheath and into the vasculature.

45. A method of facilitating replacement of afirst con-
nector which is in fluid communication with a cannula
implanted into a patient’s vasculature, with a second
connector, said method comprising:

interposing a valve between said first cannector
and a proximal end of said cannula, said valve
comprising:

a housing; and

a seal disposed within said housing, where-
in said seal defines a restricted flow path in
its undisturbed state and is capable of ex-
panding to define an enlarged flow path to
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permit fluld communication past said prox-
imal end of said cannula, said seal being
further capable of retracting to define said
restricted flow path, said sealsimultaneous-
ly urging any fluid within said enlarged flow
path into said cannula;

removing said first connector from a proximal
end of said valve so as to permit said seal to
retract to define said restricted flow path; and
connecting said secand connectorto said valve,
thereby causing said valve to expand to define
said enlarged flow path.

Brief Description of the Drawings

[0028] Having thus summarized the general nature of
the invention and its essential features and advantages,
certain preferred embodiments and madifications thereof
will become apparent to those skilled in the art from the
detailed description herein having reference to the fig-
ures that follow, of which:

Figure 1 Is a schematic view of the use of a vaive In
accordance with the inventionto interconnect a cath-
eter with a fluid source such a syringe;

Figure 2 is a perspective view of the valve;

figure 3 is a front elevation view of the valve;
Figure 4 is a side elevation view of the valve;
Figure 5 Is a perspective view of a seal for use in the
valve,

Figure 6A is a front elevation view of the seat
Figure 6B Is a front cross-sectional view of the seal;
Figure 7A is a side elevation view of the seat
Figure 7B is a side cross-sectional view of the seal;
Figure 8 is a front elevation view of the seal with a
series of cross-sectional schematic views of the in-
sertion of a medical device into the seal;

Figure 9 is a frant crass-sectional view of a housing
for use in the valve;

Figure 10 is a side cross-sectional view of the valve
and the syringe before insertion of the syringe into
the valve;

Figure 11 is a side cross-sectional view of the valve
with the syringe fully inserted;

Figure 12 is a front cross-sectional view of the valve
with the syringe fully inserted;

Figure 13 is a side cross-sectianal view of the valve
with the syringe partly withdrawn;

Figure 14 a side cross-sectional view of the valve
with the syringe further withdrawn in comparison (o
Figure 13;

Figure 15 is a side elevation view of an alternative
embodiment of the valve, with the syringe partly in-
serted;

Figure 16 is a side elevation view of an alternative
embadiment of the valve, with the syringe fully in-
serted;
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Figure 17 is a front elevation view of the valve as
used with a syringe having a Luer lock;

Figure 18 is a side elevation view of an alternative
embodiment of the valve housing;

Figures 19A-19E are schematic views of a process
of making the seal;

Figure 20 Is a plan view of an overmotd plate used
in making the seal,

Figure 21 is a partial cross-sectional view of a cath-
eter incorporating a valve of the present invention
and a guidewire;

Figure 22 is a perspective view of the catheter of
Figure 21 ingerted into the arm of a patient; and
Figure 23is a partial cross-sectional view of a pierce-
able-seal connector connected to the valve of the
catheter.

Detailed Description of the Preferred Embodiments

[0029] Figures 1-9depicta valve 20 in accordance with
a preferred embodiment of the invention. Figure 1 illus-
trates a particular use of the valve 20 to which it is well
suited. Of course, the valve 20 may be used in a variety
of other manners.

[0D30] Asillustrated in Figure 1, the valve 20 may ad-
vantageously be used to selectively control the flow of
fluid to a first medical device (such as a catheter 22 shown
here) from a second medical device (generally compris-
ing a fluid source such as an ISO standard syringe 24).
In this arrangement, the catheter 22 is connected 1o one
end of the valve 20 and has a tip 26 inserted into the arm
of a patient. The syringe 24 has a cannula tip or Luer 28
that Is Inserted Inta the other end of the vaive 20, which
is designedto accept the Luer 28 of the syringe 24 without
a needle installed on the Luer.

[0031] When so connected, the valve 20 permits fluid
lo flow from the syringe 24 to the catheter 22 and into
the patient. The valve 20 is also arranged so that when
the syringe 24 is disconnected, fluid flow through the
valve 20 is prevented. In addition, when the syringe 24
is disconnected, the valve 20 generates a "positive” fluid
flow, i.e. flow of fluid in the direction of the patient, thereby
preventing blood from entering the catheter 22 and caus-
ing the associated adverse effects.

[0032] Figures 2-4 depict one preferred embodiment
of a valve 20 in accordance with the invention. The vaive
20 compriges a relatively rigid housing 30 and a relatively
flexible and resilient seal 32 disposed on or within the
housing 30. The housing 30 has a Luer lock interface 34
at its lower end to facilitate connecting the valve 20 to a
variety of medical devices. One skilled in the art will read-
ily appreciate that a number of other interface or connec-
tion types are suitable for use in place of the Luer lock
34,suchas aLuer slip connection ora barbed hosefitling.
[0033] The seal 32 has a slit opening 36 (best seen in
Figure 2) which is configured to permit the Luer 28 of a
syringe 24 (see Figure 1) to enter the seal 32 upon ap-
plication of moderate pressure by the user. The syringe
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Luer 28 thus enters a slit 38 {see Figure 3) formed In the
interior of the seal 32. With the syringe Luer 28 thus in-
serted, the seal permits fluid ejected from the syringe 24
through the Luer 28 to flow through the slit 38 and Luer
lock 34 and into the catheter 22 or other medical device
attached to the Luer lock 34.

[0034] Figures 5-7B show the seal 32 remaved from
the housing for purposes of clarity. The seal 32 has a
body 40 which may take the form of a slab having a flat,
generally rectangular shape. Like the entirety of the seal
32, the body 40 is preferably formed of malded, 50 du-
rometer silicone rubber, or is altematively formed of syn-
thetic polyisoprene. At one end of the body 40 is formed
a flat, generally rectangular neck 42 and a generally cir-
cular transverse flange 44. The neck 42 is situated be-
tween first and second lateral extensions 43a, 43b which
have shoulders 43c, 43d comprising those portions of
the lateral extensions nearest the flange 44. The body
40, neck 42 and flange 44 thus form an integral unit,
inside of which is formed the {preferably substantially pla-
nar) slit 38. The slit 38 extends from the slit opening 36
{best seen in Figure 2} in the flange 44 to a lead lumen
46 formed in an end of the body 40 opposite the flange
44, The lead lumen 46 is preferably substantially cylin-
drical and centered about an axis that is substantially
parallel to or collinear with the longitudinal axis of the
seal. The slit 38 is preferably substantially planar and of
virtually no thickness unless a Luer is connected. The slit
38 thus forms (in its undisturbed state, i.e. when the sy-
ringe Luer 28 has not heen inserted into the seal 32) a
highly restricied fluid flow path from the slit opening 36
to the lead lumen 46. As used herein in reference to a
flow path, “restricted" means a flow path that permits ei-
ther no fluid, or a clinically negligible amount of fluid, to
pass.

[0035] The preferred configuration of the slit 38 and
lead lumen 486 is best seen in Figures 6A-7B. The slit 38
has a body portion 48 within the body 40 of the seal 32,
Advantageously, the bady portion 48 is a region of max-
imum width, preferably abaut 5.79 mm (.228"), of the slit
38. The slit 38 tapers to a point or region 50 of minimum
width, which is preferably located within the neck 42, Ad-
vantageously, al the region 50 of minimum width the slit
38 is preferably about 3.05 mm (.120") wide. In other
words, the width of the slit 38 in the body portion 48 is
almost twice that of the region 50 of minimum width, From
the region 50 of minimum width the slit 38 tapers outward
to the slit apening 36, where it attains a preferred width
of about 5.08 mm (.200°). This tapered configuration acts
as lead-in for insertion of the syringe Luer 28 into the slit
38. The slit 38 may also have beveled corners 52 at its
lower end, opposite the neck 42. At its lower end the slit
38 connects to the lead lumen 46 to facilitate fluid com-
munication between the slit 38 and the lead lumen 486.
The lead lumen 46 preferably has a lead-in chamfer 54
and a beveled transition 56 to the slit 38, The preferred
inside diameter of the lead lumen 46 is about 1.02 mm
{.040")
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[0036] In the side views of Figures 7A and 7B, it may
be seen that the seal 32 has a T-shaped cross section
before installation in the housing 30, with the flange 44
forming the cross portion of the “T". Viewed from the side,
the sift 38 is uniformly thin, i.e. of no or virtually no thick-
ness, ag it runs from the top of the seal 32 to the lead
lumen 46. However, upon installation in the housing 30,
the thickness of the slit 38 (when viewed from the side)
will vary somewhat as will be explained in greater detail
below.

[0037] Figures 8A-8D show the effects, in terms of
sealing performance, of the varying width of the slit 38
after introduction of a syringe Luer 28 into the slit 38.
{The syringe Luer 28 is not shown in Figure 8A for pur-
poses of clarity.) Figure 8B shows the arrangement of
the slit 38 and the syringe Luer 28 at the region 50 of
minimum width, when the Luer 28 has been fully inserted
into the slit 38. Due to the relative narrowness of the slit
38 at the region 50, the slit 38 draws up against substan-
tially the entire perimeter of the syringe Luer 28 at that
location, creating a relatively tight perimeter seal be-
tween the slit 38 and the Luer 28. In other words, the
perimeter of the open slit 38 at the region 50 is less than
the circumference of the Luer 28.

[0038] Figures 8C and 8D show that where the slit 38
is wider (i.e., in the body portion 48 of the slit and the
transition from the region 50) the slit no longer contacts
the entire perimeter of the syringe Luer 28, leaving gaps
57 on one or both sides and the end of the Luer 28. in
other words, the perimeter of the open slit in the body
portion 48 is greater than the circumference of the Luer
28. As will be discussed in greater detail below, this ar-
rangement of a slit-Luer seal near the top of the slit 38
and a fluid-occupiable volume (in the form of the gaps
57) below the slit-Luer seal, promates a positive-flow
function for the vaive 20 when the syringe Luer 28 is
withdrawn.

[0039] Figures 3, 4, and 9 show a preferred configu-
ration of the housing 30 and the installation of the seal
32therein. The housing 30 is preferably formed of molded
polycarbonate, or alternatively formed from any suitable
thermoplastic. The housing 30 has a seal holder 58 at-
tached to the Luer lock 34; the seal holder preferably has
a cylindrical configuration, but may comprise any shape
or construction sufficient to hold the seal 32 on or in the
housing 30 without interfering with operation of the valve
20. The seal holder has an axial opening 60 opposite the
Luer lock 34, and first and second side openings 62a,
62b which have first and second top edges 63a, 63b that
comprise the edges of the side openings nearest the axial
opening 60. A lead cannula 64 {best seen in Figure 9)
extends from the Luer lock 34 toward the axial opening
60 and contains an internal lumen 66 which is in fluid
communication with a lumen 68 in the Luer lock 34. The
lead cannula 64 is preferably substantially cylindrical or
frusto-conical in shape and centered about an axis that
is substantially parallel to or collinear with the longitudinal
axis of the housing 30. A pair of lugs 70 are positioned
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on the end of the seal holder 58 near the axial opening
60, to permit a Luer lock or other threaded connection
{not shown) to threadably engage the housing 30 at the
axial opening 60.

[0040] As best seen in Figures 3 and 4, most of the
seal 32 is situated within the seal holder 58, with the first
and second lateral extensions 43a, 43b of the seal 32
protruding from the first and second side apenings 62a,
62b. The lead lumen 46 of the seal 32 is situated so that
the lead cannula 64 extends at least partway into the lead
lumen, facilitating fluid communication between the seal
32 and the Luer lock 34. The flange 44 cavers the axial
opening 60 and contacts the adjacent edges ofthe open-
ing. Preferably, the distance between the axial opening

60 and the top edges 63a, 63b of the side openings 62a,

62b is slightly larger thanthe distance between the flange
44 and the shoulders 43c, 43d of the lateral extensions
43a, 43b. This arrangement results in the application of
a tensile force or preload to the seal 32 between the
flange 44 and the lateral extensions 43a, 43b. The
preload arises as the shoulders 43c, 43d bear against
the top edges 63a, 83b and the flange 44 bears against
the edges of the axial opening 60. The preload causes
the flange 44 to assume a slightly bowl-shaped or con-
cave configuration as the edges of the axial opening 60
bear against the underside of the flange 44. The bowl-
shaped flange 44 thus serves as a lead-in for the ingertion
of the syringe Luer 28 into the slit opening 36 (best seen
in Figure 2), and tends to pinch closed the slit opening
36 and thus enhances the ability of the seal 32 to prevent
fiuid flow. The preload also prevents buckling of the seal
along its longitudinal axis and maintains the sides of the
slit 38 in close proximity along their entire length. The
preload thus promotes a relatively thin slit below the
flange 44, which enhances the sealing perfarmance of
the slit 38.

[0041] Figures 10-14 illustrate the function of the valve
20 as a syringe Luer 28 is inserted into and withdrawn
from the slit 38. Figure 10 shows the valve 20 prior lo
insertion of the syringe Luer 28; at this point the slit 38
defines a substantially closed or highly restricted flow
path through the seal 32, marked by a very thin {or sub-
stantially nonexistent) path thickness Ty, between slit
walls 72a, 72b. This thin or nonexistent path thickness
Tmin Prevails along most or substantially all of the length
of the slit 38 below the flange 44. This condition restricts
fluid flow through the seal 32 so as to seal off the catheter
22 (see Figure 1) ar ather medical device connected to
the Luer lock 34. At this point the slit 38 also defines a
relatively small interior volume V., within the seal 32,
between the slit walls 72a, 72b. (As used herein in ref-
erence to an interior volume of the seal, "relatively small"
means a volume that is either nonexistent or clinically
negligible in size.) In this initial state, the seal 32 is situ-
ated upon the lead cannula 64 such that substantially
none of the lead cannula 64 extends into the slit 38.
[0042] Figures 11 and 12 show the valve 20 afier the
syringe Luer 28 has been completely inserted into the
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slit 38. The seal 32 has also been stretched or forced
downward onto the lead cannula 64, at least part of which
penetrates into the slit 38 itself. At this paint the slit 38
defines an expanded flow path through the seal 32, in
that the slit walls 72a, 72b have spread to a path width
Temax- The seal 32 thus permits fluid to flow between the
syringe 24 and the catheter 22. In additlan, the slit 38
now defines a larger or maximum interior volume Vp,5,.
Vmax comprises the entire space between the slit walls
72a, 72b less the volume taken up by the cannula {but
not the internal lumen) of the syringe Luer 28 and less
that portion of the lead cannula 64 which has penetrated
into the slit 38. Accordingly, under pressure exerted via
the syringe 24 an amount of fluid substantially equivalent
1o Vo, now fills the slit 38 between the slit walls 72a,
72b. This is alsa shown as gaps 57 in Figures 8C and 8D.
[0D043] Figures 13 and 14 show the function of the slit
38 as the syringe Luer 28 is withdrawn from the valve
20. As the syringe Luer 28 and lead cannula 64 exit the
slit, the slit walls 72a, 72b retract to substantially their
original configuration to once again define a narrow path
width {approaching T ;) between them. This retraction
of the slit walls 72a, 72b reduces the volume between
the walls; that is, the intemal volume within the slit 38 is
decreasing from V,,,,. Thus the amaunt of fluid within
the slit must also decrease from V. Accordingly, the
retracting slit walls 72a, 72b displace the fluid from the
slit 38 as the syringe Luer 28 is withdrawn,

[0044] The fluid thus displaced cannct flow out of the
slit 38 through the top of the seal 32. As detalled above
with regard to Figures 8A-8B, the slit 38 maintains a tight
seal against the syringe Luer 28 at the region 50 of min-
imum width as the syringe Luer 28 is withdrawn. In ad-
dition, the displaced fluid cannot flow inta the interior of
the syringe 24 at all times relevant to the use of the vaive
20. Therefore, substantially all ofthe displaced fluid must
exit the slit 38 through the lead cannula 64 and Luer lock
34, resulting in positive flow from the valve 20 upon with-
drawal of the syringe Luer 28.

[0045] Figures 15-18 show variations an the valve 20
disclosed above, which variations may be desirable un-
der certain operating conditions. For example, as seen
in Figures 15 and 16 the housing 30 may have a break
74 running vertically between the axial opening 80 and
one or both of the side openings 62a, 62b. The break 74
permits the seal holder 58 to spread open as a Luer slip
28 (as opposed to a Luer lock 76 shown in Figure 17) is
inserted inta the seal 32. This spreading action has been
found to be advantageous for using the valve 20 with a
Luer slip 28, as the valve 20 becomes less likely to
squeeze or pinch the Luer 28 out of the seal 32.

[0046] Figure 18 shows an alternative configuration of
the housing 30, with a curved or streamlined appearance
in comparison to the housing disclosed above. Both this
type of housing or the type disclosed above, may have
an external coating or layer of a relatively soft, pliant ma-
terial such as a thermoplastic elastomer to enhance op-
erator comfort and ta promote the theme of a valve 20
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that provides a connection withoutthe use of sharp, punc-
turing elements such as needles or blades.

[0047] Figures 19A-21 depict a preferred method of
making the seal 32. First, a pair of preforms 202a, 202b
are molded between first and second mold pairs 204a,
204b and 206a, 206b respectively. Each preform 202
has a generally planar portion 208 that, in the completed
seal 32, forms a wall of the slit 38 {see Figures BA-7B).
A flange portion 210 is also integrally molded into both
preforms 202. The sides of the flange portion 210 are
preferably set back from the upper face of the planar
partion 208, to provide a space for overmold material
{discussed in further detail below) to flow between and
connect the flange portions 210. The molding of the pre-
forms 202 is accomplished using conventional tech-
niques and equipment, preferably by injecting a thermo-
set material into the cavity formed between the mold pairs
204a,204b and 206a, 206b and heating the molds and/or
material to the set temperature of the specific material
used. Pressure may be applied as needed to prevent
material from leaking between the halves of the mold.
[0048] After this initial molding step, the mold halves
204a, 2064, with the preforms 202a, 202b still positioned
inthem, are pressed togetherwith an overmold plate 212
positioned between the mold halves, as depicted in Fig-
ures 19B-19C. The overmold plate 212, best seen in Fig-
ure 20 (with the outline of the preforms 202 also shown
in phantom), comprises a generally planar plate body
214 with an overmold opening 216 cut into the body 214,
The overmold opening 216 has a plan perimeterthat con-
forms to the outer edges of the completed seal 32, and
may include a mandrel 218 that projects from the lower
portion of the opening 216 and forms the lead lumen 46
{see Figures 6A-7B) during the overmold process, as will
be discussed in greater detail below. The contacting fac-
es of the mold halves 204a, 206a and the overmold plate
212 are advantageously substantially planar. Thus the
mold halves 204a, 20643, plate 212, and preforms 202a,
202b define a mold cavity or valume 220 between the
walls of the overmold opening 216 and the outer edges
of the preforms 202a, 202b, and between the faces of
the mold halves 204a, 206a.

[0049] With the mold apparatus {mold halves 204a,
208a and overmold plate 212) aranged as shown in Fig-
ure 19C, additional thermoset material is injected into the
mold apparatus to fill the mold cavity 220 and form the
remainder of the seal 32. Preferably, the additional ma-
terial is injected soan {i.e., a few seconds) after the pre-
forms 202 are molded and while they are still somewhat,
hot from the initial molding. The additional material in-
jected into the mold cavity 220 bonds to the edges of the
preforms 202 and forms the edges of the slit 38 in the
completed seal 32. In other words, the remainder of the
seal is overmolded onto the "sandwich” of prefarms 202.
Preferably, the preforms 202 are pressed together with
sufficient force during the overmolding process to prevent
the additional material from migrating between the con-
tacting surfaces of the preforms 202. This preserves the

10

15

20

25

30

35

40

45

12

22

patency of the slit 38 by preventing the contacting faces
of the preforms 202 from bonding to each other during
the overmald step.

[0050] The overmold plate 212 may be made with a
thickness approximately the same as that of the "sand-
wich” of preforms 202a, 202b to define a mold cavity 220
that, as described above, comprises the open space be-
tween the walls of the overmold opening 216 and the
outer edges of the preforms 202a, 202b, and between
the faces of the mold halves 204a, 206a. This overmold
opening thus also has a thickness approximately equal
to that of the preform sandwich, and all or nearly all of
the overmold material injected therein bonds anly to the
edges of the preforms 202a, 202b. In an alternalive em-
bodiment, the overmold plate 212 may have a thickness
greater than the prefarm sandwich. This thicker, alterna-
tive overmold plate thereby defines a mold cavity that
also includes open space that is created between the
mold halves 204a, 206a and the outer (i.e., facing away
from the slit in the completed seal) faces of the preforms
202a, 202b. The mold halves 204a, 206a are preferably
configured with projectians, ridges, channels, gaps or the
like to create such space during this allernative overmold
step while pressing the preforms together as may be
needed during the overmold. Accordingly, in this embod-
iment the overmold material bonds to both the edges and
to the outer faces of the preforms 202a, 202b. In other
words this alternative avermold step involves injecting
the overmold material into a mold cavity that surrounds
most or all of the preform sandwich, rather than overmo-
Iding to the anly the edges of the preforms.

[0051] 1t is preferred that the material added in the
overmold step is similar to that utilized in molding the
preforms 202; however, in other embodiments the pre-
form material and the overmold material may comprise
different but nonetheless suitable materials for manufac-
turing the seal, as discussed above. Therefore as used
herein "aflexible material” refers to any material selected
from the class of suitable seal materials as disclosed.
[0052] Afer the overmolding is complete, the mold
halves 204a, 206a are remaved from the seal plate 212,
which now contains a substantially completed seal 32,
as seen in Figures 19D-19E. The compleled seal 32 is
easily removed from the seal plate 212, and the seal thus
formed comprises, as discussed above, a unitary mass
of molded material with the slit arranged within it.
[0053] Referring to Figures 21 and 22, a catheter and
valve assembly 300 is depicted that may be used to de-
liver fluids o the vasculature of a patient. The catheter
and valve assembly 300 comprises anelongated cannula
302 and a valve 304 connected to the cannula at its prox-
imal end. In one embodiment, the cannula 302 comprises
aPICC cannula. Itis intendedthat the valve 304 generally
resembles the valve 20 disclosed in detail abave; how-
ever, as shown in Figure 21 the valve 304 may be con-
nected to the cannula 302 via a barbed fitting 306 inte-
grally formed with the valve 304. Of course, other types
of connection may be employed, including, but not limited
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to, an adhesive, chemical bonding, threads, and/or an
ultrasonic-welded connection. In order to facilitate inser-
tion of the catheter 302 into a patient's vasculature a
guidewire 308 may be disposed within the lumen of the
cannula 302, extending through the seal 32 of the valve
304. In the event that the cannula 302 includes an open-
ing atthe distal end thereof, the guidewire can be thread-
ed into the bloodstream aof a patient and, thereafier, the
cannula 302 and valve 304 assembly may be slid distally
on the guidewire 308 until the distal end of the cannula
302 is also within the bloodstream of a patient. Thereaf-
ter, the guidewire 308 may be removed leaving the can-
nula 302 in place inthe bloodstream as will be understood
by those of skill in the art. Alternatively, the guidewire
308 and cannula 302 may be simultaneously placed in
fluid communication with the bloodstream of a patient
and, thereafter, the guidewire may be removed.

[0054] In the event that the catheter 302 does not in-
clude either a guidewire lumen therein or an opening in
the distal end of the cannula 302, a guidewire 308 may
not be necessary. If such a cannula 302 is used, an in-
troducer needle known to those of skill in the art may be
used to introduce the catheter and valve assembly 300.
The introducer needle may be a split type needle so that
the introducer needle may be withdrawn from the patient
once the cannula 302 is properly placed with a distal end
thereof in the bloodstream of a patient. The catheter and
valve assembly 300 may be introduced into the blocd-
stream of a patient using many methods known in the art
for introduction of catheters into a patient.

[0055] Moreaver, the valve 304 may be used with any
catheter 302 known to those of skill in the art,

[0056] Figure 22 shows the catheter 302 in fluid com-
munication with the vasculature of a patient, via an in-
sertion site in the patient's arm. However, any other suit-
able insertion site may be used for the catheter 302, As
discussed above, various insertion techniques may be
used, For example, a conventional introducer sheath or
needle (not shown) may be first placed in the insertion
site, and the catheter 302, with or without the guidewire
308 positioned therein, advanced through the introducer
sheath untilthe distal portion of the cannula 302 lies with-
in the patient’'s vasculature. Alternatively, the guidewire
308 alone may be first inserted through the sheath and
into the target vessel, and the cannula 302 subsequently
advanced over the guidewire, through the sheath and
into the vessel. With any of these insertion techniques,
the introducer sheath may advantageously be of the peel-
away type, so as to promate easy remaval of the sheath
after the guidewire and/or cannula has been advanced
through it and into the patient. As a further alternative,
the catheter 302 may be inserted without the assistance
of an Introducer needle or sheath. Where the guidewire
308 is used, it is advantageously withdrawn after the as-
sembly 300 has been inserted, freeing the catheter 300
for use as a fluid-delivery or fluid withdrawal device.
[0057] Upon insertion of a distal portion of the cannula
302 into the patient’s vasculature, the valve 304 functions

EP 1 299 148 B1

10

15

20

25

30

35

40

45

13

24

as a catheter hub to facilitate connection and/or ex-
change of various medical devices to the cannula, as
well as the delivery of fluids to the patient through the
cannula. All of these functions may be performed while
preserving the advantages of the valve 20 discussed at
length above, i.e. positive-flow characteristics, fluid-tight
sealing of the cannula, etc. As an example, a Luer-type
syringe tip (see Figures 1, 10-17) may be inseried into
the valve 304 and the syringe operated to introduce fluid
through the valve 304 and cannula 302, and into the pa-
tient's vasculature. Upon withdrawal of the syringe tip,
the valve 304 re-seals the proximal end of the cannula
302 and creates positive flow as discussed above. Alter-
natively, blood may be withdrawn through the cannula
302 and valve 304,

[0058] Itis contemplated that any suitable medical de-
vice may be cannected o the valve 304, such as IV bags,
additional cannulae, etc., far the purposes of fluid transfer
or for any other desired purpose. As seen in Figure 23,
a connector 400 may be connected to the vaive 304 and
placed in fluid communication with the cannula 302 and
the patient. This armrangement can provide several ad-
vantages in situations which call for the use of a unique
connector. For example, when it is necessary to replace
the connector 400, it may be removed from fluid commu-
nication with the cannula 302 without exposing the can-
nula (ar the patient's vasculature) to the open air, and
replaced with a similar connector or any other medical
implement. As discussed previously, the valve 304 re-
seals the cannula 302 while the connector 400 is being
replaced, which also prevents blood from flowing from
the patient and out the proximal end of the cannula 302
when the connector 400 is absent. Thus, the catheter
300 advantageously prevents both infeclion and blood
loss when used in comman clinical applications. As
shown |n Figure 23, ane such connector 400 may be the
CLAVE® connector sold by ICU Medical, Inc. However,
any connector or other medical implement or device may
be placed in fluid communication with the valve 304 to
introduce fluid to the patient or to withdraw blood from
the patient including, but not limited to, pierceable con-
nectors, needleless connectors, medicaltubing, syringes
or any other medical implement or device. Thus, advan-
tageously the catheter 302 and valve 304 assembly 300
creates a closed, swabable catheter hub which prevenis
patient infections and inadvertent loss of blood among
other advantages.

[0059] The valve 304 may also be used with a standard
hub of a catheter. Thus, the vaive 304 and catheter 302
may be an integral unit or removably secured by luer
threads as shown in Figure 23 or other attachment mech-
anisms known to those of skill in the art. In Figure 23, the
catheter 302 includes an integral hub 303 at the proximal
end thereof. A distal end of valve 304 is threadably en-
gaged with the hub 303 to place the valve 304 in fluid
communication with the catheter 302 without leakage.
Upon replacement of a connector 400 in this embodi-
ment, the withdrawal of the connector 400 causes the
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valve 304 to create a pasitive displacement and prevents
the distal end of the catheter 302 from occluding. The
seal 32 of the valve 304 may be cleaned as discussed
hereinand a new connector ofthe same type ora different
type may be placed in fluid communication with the valve
304 causing the seal 32 to open and establish fluid flow
between the connector 400 and the patlent through valve
304 and catheter 302.

[0060] Although this invention has been disclosed in
th context of certain preferred embodiments and exam-
ples, itis understoad that the scape of the present inven-
tion is not limited ta the specifically disclosed embadi-
ments. It is intended that the scope of the presentinven-
tion herein disclosed should be determined only by the
claims that follow.

Claims

1. A medical valve (20) for selectively permitting fluid-

to flow between a first medical device {22) and a
second medical device (24) having an interface {34)
for fluid communication with the first medical device
{22), the valve {20) comprising:

a relatively rigid housing (30):

a valve seal (32) comprising a body {40) a
portion of the seal {32) being disposed with-
in the housing (30), the sea! {32) further
comprising:

a first end in fluid communication with
the interface {34), a second end config-
ured to receive the second medical de-
vice (24), and at least one slit (38} in
fluid communication with the first end
and the second end;

atransverse flange (44) and aneck (42)
at the second end;

characterized in that the slit (38) in an
undisturbed state is substantially pla-
nar, defines restricted fluid flow path
and a relatively small interior volume,
and comprises region {50) of minimum
width, a region of maximum width be-
tween the region (50) of minimum width
and the first end, and a region of taper-
ing width between the region of maxi-
mum width and the region (50) of min-
imum width; and

the slit (38), upon the introduction of the
second medical device (24) Into an
opening (36) in the slit (38), defines an
expanded fluid flow path and a larger
interior volume, and upon withdrawal of
the second medical device (24) from
the seal (32), the slit (38) retracts to de-
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fine a restricted flow path and a rela-
tively small interior volume to induce a
positive fluid flow in the direction of the
first medical device {(22).

The valve {20) of Claim 1, wherein the maximum
width of the slit (38) is located within the body (4Q)
and wherein the minimum width of the slit (38) is
located within the neck {42).

The vaive (20) of Claim 1 or 2, wherein the slit {38)
is configured.to create a relatively tight perimeter
seal against substantially the entire perimeter of the
second medical device (24) afterinsertion ofthe sec-
ond medical device (24).

The valve (20) of any of Claims 1-3, wherein the re-
gion {50) of minimum width is configured to create a
relatively tight perimeter seal against substantially
the entire perimeter of the second medical device
{24) after introduction of the second medical device
{24) therein.

The valve {(20) of any of Claims 1-4, wherein the seal
{32) further comprises.

a lead lumen {46) connected to a lower end of
the slit (38), the lead lumen {48) in fluid commu-
nication with the fluid flow path; and wherein
the apening {(36) in the slit (38) at the second
end being disposed in said flange (44).

The valve (20) of any of Claims 1-5, wherein the seal
{32) further comprises a lead lumen {46) connected
to the lower end of the slit (38), the lead lumen (46)
being centered an an axis substantially parallel to or
collinear with a longitudinal axis of the seal (32).

The valve (20) of Claim 5, wherein the seal (32) fur-
ther comprises a generally rectangular slab of flexi-
ble material and the neck (42) is coplanar with the
body (40).

The valve (20) of any of Claims 1-7, wherein the seal
{32) is made of a flexible material.

The valve (20) of any of Claims 5-8, wherein the lead
lumen (46) is further configured to stretch onto a lead
cannula (64) in the housing {(30).

The valve (20) of Claim 9, wherein the lead lumen
{46) is in fluid communication with a Luer lock inter-
face (34).

The valve (20) of Claim 9 or 10, wherein the seal
{32)further comprises at least firstand second lateral
extensions {43a, 43b) configured to protrude from
first and second side openings (62a, 62b) in the
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housing (30).

The valve {20) of any of Claims 1-11, wherein the
seal (32) is configured to expand within the housing
{30), wherein the housing (30) comprises at least
one substantially vertical break {74).

The valve (20) of any of Claims 5-12, further com-
prising:

a seal holder {58) in fluid communication with
the interface (34), the seal holder {58) compris-
ing a cylindrical member that extends from the
interface (34) and has an axial opening (60) op-
posite the interface (34), and thefirstand second
side openings (62a, 62b);

a lead cannula {(64) in fluid communication with
the interface {34) and extending from the inter-
face (34) toward the axial opening {60}, the lead
cannuta (64) being centered on an axis substan-
tially parallel to or collinear with a longitudinal
axis of the housing (30);

wherein the seal (32) is disposed within the seal
holder {(58) such that the lead cannula (64) ex-
tends at least partially into the lead lumen (46),
the flange (44) extends across the axial opening
{60), and the seal body (40) comprises first and
second lateral extensions {43a, 43b) protruding
from the first and second side openings (62a,
62b).

The valve (20) of Claim 13, wherein the first and sec-
ond side openings (62a, 62b) have top edges (63a,
63b) that define the portions of the side openings
{62a, 62b) nearest the axial apening (60), and the
first and second lateral extensions (43a, 43b) have
shoulders (43c, 43d) that define the extent of the
lateral extensions {43a, 43b) nearest the transverse
flange (44), and the top edges {63a, 63b) of the side
openings {62a, 62b) are located a sufficient distance
from the axial opening (60) to impart a tensile force
to the seal (32) between the transverse flange (44)
and the shoulders {43c, 43d), thereby causing the
underside of the transverse flange (44) to bear
against the edges of the axial opening (60) such that
the transverse flange (44) takes on a concave con-
figuration.

The valve (20) of Claim 13 ar 14, wherein the lead
cannula {64) extends at least partway into the lead
lumen {48) when the seal (32) is in an initial state
and at leasta portion of the lead cannula (64) enters
the slit {38) when the second medical device (24) is
inserted into the slit (38). ‘
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Patentanspriiche

1.

3.

Medizinisches Ventil {20) zum selektiven Durchlas-
sen eines Fluidstroms zwischen einer ersten medi-
zinischen Vorrichtung {22) und einer zweiten medi-
zinischen Vorrichtung (24) mit einem Koppelglied
{34) zur Fluidkammunikation mit der ersten medizi-
nischen Varrichtung (22), wobei das Ventil (20) auf-
weist:

ein relativ starres Gehause (30);

eine Ventildichtung (32) mit einem Korper (40),
wobei ein Abschnitt der Dichtung {32) in dem
Gehause {30) angeordnet ist, wobei die Dich-
tung (32) femer aufweist:

ein erstes Ende in Fluidkommunikation mit
dem Koppelglied (34), ein zweites Ende,
das konfiguriert ist, die zweite medizinische
Vorrichtung (24) aufzunehmen, und minde-
stens einen Schlitz (38) in Fluidkommuni-
kation mit dem ersten Ende und dem zwei-
ten Ende;

einen Querflansch {44) und einen Hals (42)
am zweiten Ende;

dadurch gekennzeichnet, daB der Schlitz
{38) in einem ungestorten Zustand im we-
sentlichen planar ist, einen eingeschrank-
ten Fluidstromungsweg und ein relativ klei-
nes Innenvolumen definlert und einen Be-
reich (50) minimaler Breite, einen Bereich
maximaler Breite zwischen dem Bereich
{50) minimaler Breite und dem ersten Ende
und einen Bereich einer sich verjlingenden
Breite zwischen dem Bereich maximaler
Breite und dem Bereich (50) minimaler Brei-
te aufweist; und

der Schlitz {38) beim Einfiihren der zweiten
medizinischen Vorrichtung (24) in eine Off-
nung (36) im Schlitz (38) einen erweiterten
Fluidstrémungsweg und ein groReres In-
nenvolumen definiert und der Schiitz (38)
sich beim Herausziehen der zweiten medi-
zinischen Vorrichtung (24) aus der Dichtung
{32) zusammenzieht, um einen einge-
schrankten Strémungsweg und ein relativ
kleines Innenvolumen zu definieren, um ei-
ne positive Fluidstrémung in der Richtung
der ersten medizinischen Vorrichtung (22)
2u bewirken.

Ventil {20) nach Anspruch 1, wobei die maximale
Breite des Schlitzes (38) sich im Kérper (40) befindet
und waobeidie minimale Breite des Schiitzes (38) sich
im Hals (42) befindet.

Ventit (20) nach Anspruch 1 oder 2, wobei der Schlitz
{38) dafur konfiguriert ist, eine relativ dichte Um-
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fangsdichtung im wesentlichen gegen den gesam-
ten Umfang der zweiten medizinischen Varrichtung
{24) nach dem EinfGgen der zweiten medizinischen
Vorrichtung {24) zu erzeugen,

Ventil (20) nach einem der Anspriche 1 bis 3, wabei
der Bereich (50) minimaler Breite daflr konfiguriert
ist, eine relativ dichte Umfangsdichtung im wesent-
lichengegen den gesamten Umfang derzweiten me-
dizinischen Vorrichtung {24) nach demEinfilhren der
zweiten medizinischen Vorrichtung (24) in diese zu
erzeugen.

Ventil {20) nach einem der Anspriche 1 bis 4, wobei
die Dichtung (32) ferner aufweist:

ein Fihrungslumen (46), das mit einem unteren
Ende des Schlitzes (38) verbunden ist, wobei
das Fuhrungs!umen (46) in Fluidkommunikation
mit dem Fluidstrémungsweg ist; und wobei

die Offnung (36) im Schiitz {(38) im zweiten Ende
im Flansch {(44) angeardnet ist.

Ventil (20) nach einem der Anspriche 1 bis 5, wabel
die Dichtung (32) ferner ein Filhrungslumen (46) auf-
weist, das mit dem unteren Ende des Schlitzes (38)
verbunden ist, wobei das Flhrungslumen {46) auf
einer Achse im wesentlichen parallei oder kollinear
mit einer Langsachse der Dichtung (32) zentriert ist.

Ventil (20) nach Anspruch 5, wobei die Dichtung (32)
ferner eine im allgemeinen rechteckige Scheibe aus
flexiblem Material aufweist und der Hals (42) mitdem
Kérper (40) koplanar ist.

Ventil {20) nach einem der Anspriche 1 bis 7, wobei
die Dichtung {32) aus einem flexiblen Material be-
steht.

Ventil (20} nach einem der Anspriche 5 bis 8, wabei
das Fihrungslumen (46) ferner dafir konfiguriert ist,
sich auf einer Filhrungskantile (64) im Geh&use (30)
zu dehnen.

Ventil (20) nach Anspruch 8, wobei das Fihrungs-
jumen (46) in Fluidkommunikation mit einem Luer-
Koppelglied {34) ist.

Vertil {20) nach Anspruch 9 oder 10, wobei die Dich-
tung (32) ferner mindestens eine erste und zweite
seitliche Erweiterung (43a, 43b) aufweist, die so kon-
figuriert sind, daR sie von einer ersten und zweiten
Seitendffnung (62a, 62b) im Gehéduse (30) vorste-
hen.

Ventil{20) nach einem der Anspriiche 1 bis 11, wobei
die Dichtung {32) daflir konfiguriert ist, im Gehause
(30) zu expandieren, wabei das Gehéause (30) min-
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destens eine im wesentlichen vertikale Unterbre-
chung (74) aufweist.

Ventil(20) nach einemder Anspriche 5 bis 12,ferner
mit:

elnem Dichtungshalter (58) in Fluidkommunika-
tion mit dem Koppelglied {34), wobei der Dich-
tungshalter (58) ein zylindrisches Teil aufweist,
das sich vam Koppelglied (34) erstreckt und eine
axiale Offnung (60) gegeniiber dem Koppelglied
(34) und die erste und zweite Seitendffnung
(62a, 62b) hat;

einer FGhrungskaniile (64) in Fluidkommunika-
tion mit dem Koppelglied (34), die sich vomKop-
pelglied (34) in Richtung der axialen Offnung
(6D) erstreckt, wobei die Fihrungskaniile (64)
auf einer Achse im wesentlichen parallel oder
kollinear mit einer LAngsachse des Gehauses
(30) zentriert ist;

wobei die Dichtung {32) im Dichtungshalter (58)
so angeordnet ist, daB die Filhrungskaniile (64)
sich mindestens teilweise in das Fihrungslu-
men (46) erstreckt, der Flansch {44) sich Gber
die axiale Offnung {60) erstreckt und der Dich-
tungskorper (40) eine erste und zweite seitliche
Erweiterung (43a, 43b) aufweist, die von der er-
sten und zweilen Seitendffnung (62a, 62b) vor-
stehen.

Ventil (20) nach Anspruch 13, wobei die erste und
zweite Seitendffnung (62a, 62b) obere Rander (63a,
63b) haben, die die Abschnitte der Seitenbffnungen
{62a, 62b) definieren, die der axialen Offnung (60)
am nachsten sind, und die erste und zweite seitliche
Erwelterung (43a, 43b) Schultern (43c, 43d) haben,
die die Ausdehnung der seitlichen Erweiterungen
{43a, 43b) definieren, die dem Querflansch (44) am
nichsten sind, und die oberen Rander {633, 63b)
der Seitendffnungen {62a, 62b) sich in einem aus-
reichenden Abstand von der axialen Offnung (60)
befinden, um der Dichtung {32) zwischen dem Quer-
flansch {44) und den Schultern (43¢, 43d) eine Zug-
kraft zu verleihen, wodurch bewirkt wird, da@ die Un-
terseite des Querflansches (44) an den Randern der
axialen Offnung (60) so anliegt, dak der Querflansch
{44) eine konkave Konfiguration annimmt.

Ventil{20) nach Anspruch 13 ader 14, wobeidie Fiih-
rungskaniile (64) sich zumindest teilweise in das
Fihrungslumen {46) erstreckt, wenn die Dichtung
{32) in einem Anfangszustand ist, und zumindest ein
Abschnitt der Filhrungskanile {64) In den Schlitz
{38) eindringt, wenn die zweite medizinische Vor-
richtung (24) in den Schlitz (38) eingefiigt wird.
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Revendications

1.

Soupape médicale (20) pour permettre sélective-
ment & du fluide de s$’écouler entre un premier dis-
positif médical {22) et un deuxiéme dispositif médical
{24) ayant une interface (34) pour la communication
fluidique avec le premier dispositif médical (22), la
soupape (20) comprenant :

un logement {30) relativement rigide,

un joint (32) de soupape comprenant un corps
(40), une partie du joint (32) étant disposée dans
le logement (30), le joint (32) comprenant en
outre :

une premiére extrémité en communication
fluidique avec linterface (34), une deuxié-
me extrémité configurée pour recevoir le
deuxiéme dispositif médical (24), et au
moins une fente (38) en communication flui-
dique avec la premiére extrémité et la
deuxig@me extrémité,

un flasque transversal {44) et un col (42) &
la deuxiéme extrémité,

caractérisé en ce que Ia fente (38) dans
un état non dérangé est sensiblement pla-
ne, définit une voie d'écoulement de liquide
restreinte et un volume intérieur relative-
ment petit, et comprend une région {50) de
largeur minimale, une région de largeur
maximale entre la région (50) de largeur mi-
nimale et la premiére extrémité, et une ré-
gion de largeur de rétrécissement entre la
région de largeur maximale et la région {50}
de largeur minimale, et

lafente {38), lors de'introduction du deuxié-
me dispositif médical (24) dans une ouver-
ture (36) dans la fente {38), définit une voie
d'écoulement de fluide élargie et un volume
intérieur plus grand, et lors du retrait du
deuxiéme dispositif médical (24) du joint
(32), la fente {38) se rétracte pour définir
une voie d'écoulement restreinte et un vo-
lume intérieur relativement petit pour indui-
re un écoulement de fluide positif dans la
direction du premier dispositif médical (22).

Soupape (20) de la revendication 1, dans laquelle la
largeur maximale de la fente (38) est située dans le
corps (40) et dans laquelle la largeur minimale de 1a
fente {38) est située dans le col (42).

Soupape (20) de la revendication 1 ou 2, dans la-
quelle la fente {38) est configurée pour créer un joint
périmétrique relativement étanche contre pratique-
ment {out le périmétre du deuxiéme dispositif médi-
cal (24) aprés insertion dans le deuxiéme dispositif
médical (24).
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Soupape {20) de l'une quelconque des revendica-
tions 1 - 3, dans laquelle la région {50) de largeur
minimale est configurée pour créer un joint périme-
trique relativement étanche contre pratiquement tout
le périmeétre du deuxiéme dispositif médical {24)
aprés introduction du deuxiéme dispositif médical
{24) en son sein.

Soupape {20) de fune quelconque des revendica-
tions 1 - 4, dans laquelle le joint {32) comprend en
outre :

une lumiére de conduite {46) connectée & une
extrémité inférieure de la fente (38), la lumiére
de conduite (46) en communication fluidique
avec le voie d’écoulement de fluide, et dans la-
quelle

I'ouverture (36) dans la fente {(38) ala deuxieéme
extrémité étant disposée dans ledit flasque (44).

Soupape {20) de Fune quelcongue des revendica-
tions 1 - 5, dans laquelle le joint (32) comprend en
outre une lumiére de conduite (46) connectée & I'ex-
trémité inférieure de la fente (38), la lumiére de con-
duite (46) étant centrée sur un axe sensiblement pa-
ralléle et colinéaire par rapport a un axe longitudinal
du joint (32).

Soupape (20) de la revendication 5, dans laquelle le
joint {32) comprend en outre une piéce générale-
ment rectangulaire de matériau flexible et le col (42)
est coplanaire par rapport au corps (40).

Soupape {20) de I'une quelconque des revendica-
tions 1 - 7, dans laquelle le joint (32) est en matériau
flexible.

Soupape (20) de f'une quelconque des revendica-
tions 5 - 8, dans laguelle la lumiére de conduite {46)
est en outre configurée paur s’étirer sur une canule
de conduite (64) dans le logement (30).

Soupape (20) de la revendication 9, dans laquelle la
lumiére de conduite (46) est en communication flui-
dique avec une interface (34) Luer lock.

Soupape {(20) de la revendication 9 ou 10, dans la-
quelle le joint {32) comprend en outre au moins des
premiére et deuxiéme extensions latérales (43a,
43b) configurées pour faire saillie des premiére et
deuxi¢me ouveriures latérales {62a, 62b) dans le
logement (30).

Soupape {20) de I'une quelcongue des revendica-
tions 1 - 11, dans laquslle le joint {32) est configuré
pour se dilater dans le logement {30), dans laquelle
le logement {30) comprend au moins une bréche
sensiblement verticale {74).
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Soupape (20) de l'une quelcongue des revendica-
tions 5 - 12, comprenant en autre :

un support {58) de joint en communication flui-
dique avec I'interface {34), le support (58) de
joint comprenant un membre cylindrique qui
s’étend & partir de l'interface (34) et aune ouver-
ture axiale (60) en face de l'interface (34) etdes
premiére et deuxiéme ouvertures latérales (62a,
62b),

une canule de conduile (64) en communication
fluidique avec linterface (34) et s'étendant de
linterface (34) vers I'ouverture axiale (60), la ca-
nule de conduite {64) é&tant centrée sur un axe
sensiblement paralléle et colinéaire par rapport
& un axe longitudinal du logement (30),

dans laquelle le joint {32) est disposé dans le
support (58) de joint de telle maniére que la ca-
nule de conduite (64) s’étende au moins partiel-
lerent dans la lumiére de conduite {46), le flas-
que {44) s'étend sur 'ouverture axiale (60) et le
corps {40) de joint comprend des premiére et
deuxiéme extensions latérales {43a, 43b) fai-
sant saillie des premiére et deuxiéme ouveriu-
res latérales {62a, 62h).

Soupape (20) de la revendication 13, dans laquelle
les premigre et deuxieéme ouvertures latérales (62a,
62b) ont des bards supérieurs {63a, 63b) qui défi-
nissent les parties des ouvertures latérales (62a,
62b) le plus prés de l'ouverture axiale (60), et les
premiére et deuxiéme extensions latérales (43a,
43b) ont des é&paules (43c, 43d) qui définissent
I'étendue des extensions latérales (43a, 43b) le plus
prés de la flasque transversale (44), et les bords su-
périeurs (63a, 63b) des ouvertures latérales (62a,
62b) sont situés Aune distance suffisante de I'ouver-
ture axiale (60) pour conférer une force de traction
au jaint (32) entre le flasque transversal {44) et les
épaules {43c, 43d), amenant ainsi le dessous du
flasque transversal (44) a s’appuyer contre les bords
de I'ouverture axiale (60) detelle maniére que leflas-
que transversal {44) prenne une configuration con-
cave.

Soupape {20) de la revendication 13 ou 14, dans
laquelle la canule de conduite (64) s’étend au moins
en partie dans la lumiére de conduite (46) quand le
joint (32) est dans un état initial et au moins une
partie de la canule de conduite (64) entre dans la
fente (38) quand le deuxiéme dispositif médical (24)
est inséré dans la fente (38).
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