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Description

[0001] The present application claims the benefit of
U.S. Provisional Patent Application No. 61/139,514, filed
December 19, 2008 (entitled "MEDICAL CONNECTOR
WITH CLOSEABLE LUER CONNECTOR").
[0002] WO 2006/062912 discloses a medical connec-
tor which involves a bellows style member to allow re-
tention of fluid and movement of a separate component.
US 2008/0287920 also discloses a bellows or concertina
style arrangement of membrane within a connector. US
2004/0124389 discloses components slideable with re-
spect to each other within a medical connector.

BACKGROUND OF THE INVENTION

Field of the Invention

[0003] Embodiments relate generally to medical con-
nectors through which fluids flow, and in particular, to
medical connectors with male luers.

Description of the Related Art

[0004] Systems of connectors, valves, and tubing are
routinely used in hospitals and other medical settings for
facilitating the transfer of fluids to and from patients. It is
often a challenge to keep such systems sterile and to
prevent leakage of fluids when the various components
are engaged and disengaged. There remains a need for
improved connectors that seal at their male and/or female
ends.

Summary of the Invention

[0005] The invention is defined by the medical connec-
tor according to claim 1 and the method for selectively
closing a medical connector according to claim 10. It is
specifically pointed out that according to the invention
the bladder member is integrally formed with the first
valve member.
[0006] In the following, exemplifying embodiments, not
all of them according to the invention, are disclosed.
[0007] In some exemplifying embodiments, a male luer
connector can have a main housing with first and second
ends. The first end of the housing can comprise a male
luer and a shroud surrounding at least a portion of the
male luer. The shroud can have screw threads disposed
on an internal wall thereof. A tubular valve member with
a fluid pathway can be disposed within the housing. The
valve member can have a tip on its first end. In the region
near the tip, one or more fluid holes can be positioned
on the valve member so as to provide a fluid pathway
therethrough. The tip can be configured to abut snugly
against an internal wall of the male luer in a region at or
near the first end of the male luer. The valve member
can also have one or more struts that can be directed
towards the first end. The struts can extend axially

through a portion of the housing, and the ends of the
struts toward the first end can be positioned within a
space between the male luer and the shroud on the first
end of the housing. A length of medical tubing can be
connected to the connector. An end of the tubing can be
attached to the second end of the valve member by ad-
hesive, friction fit, welding, or some other means. A re-
silient member formed, for example, from either a metal
and/or an elastomeric material can be positioned within
the housing and can bias the valve member toward the
closed position.
[0008] In the closed state or position, the tip of the valve
member can be pressed into close contact with a portion
of the internal wall on the first end of the male luer, and
fluid flow from the medical tubing through the tubular
valve member can be generally impeded. Fluid generally
cannot escape through the opening on the first end of
the male luer because such opening can be blocked by
the tip of the valve member.
[0009] When a force is applied to move or displace the
valve member from the housing, the resilient member
can be compressed and the tip of the valve member can
be displaced toward the open position. This displacing
force can be applied automatically through the action of
connecting the male luer to a female end of another med-
ical implement. As the advancing end of the female con-
nector proceeds up the screw threads on the first end of
the housing of the male luer connector, the female con-
nector makes contact with and exerts a force directed
towards the second end against the struts of the valve
member. This force moves the valve member towards
the second end against the biasing force directed to-
wards the first end exerted by the resilient member. In
this opened state, fluid can be permitted to flow through
the opposing holes, around the tip of the valve member,
and out of the connector through the gap between the
tip of the valve member and the internal wall on the first
end of the male luer. In some embodiments, the valve
member can be automatically advanced in the direction
of the second end when the valve member contacts a
fluid conduit (e.g., an internal conduit positioned within a
female connector) as the male and female connectors
are brought together.
[0010] When the separating force is removed, for ex-
ample, by detaching the female connector from the first
end of the housing, the resilient member once again can
draw the housing and the valve member together. This
causes the tip on the first end of the valve member to
abut closely against a portion of the internal wall in a
region near the first end of the male luer, and impedes
fluid flow out of the valve.
[0011] Some embodiments provide a medical connec-
tor including a substantially rigid housing having a first
end and a second end wherein the first and second ends
are connected by a selectively closable fluid passage-
way. The first end can include a hollow male luer with an
inner surface, a first open end, and a second base end.
The connector can further include a first valve member
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supported substantially within the housing, the first valve
member being configured to selectively seal an opening
adjacent to the first end of the housing at the tip of the
male luer when the connector is in a closed position and
an internal bladder member positioned within the housing
and outside the male luer, the bladder member defining
an inner cavity and being fluidly coupled to the first valve
member, the inner cavity of the bladder member having
a first volume in the connector closed position and a sec-
ond volume larger than the first volume when the con-
nector is in an open position.
[0012] In some embodiments, the rigid housing may
extend laterally from the base of the male luer and an
activation arm may extend through the housing adjacent
the base of the male luer, a first end of the activation arm
configured to engage a corresponding female end of a
medical implement and a second end of the activation
arm configured to engage at least a portion of the bladder
member. In some embodiments there is a plurality of ac-
tivation arms wherein the plurality of activation arms can
be connected by a ring. In some embodiments, the blad-
der member of the connector can include a wall portion
being concave toward a longitudinal axis of the connector
so as to form a substantially ovular inner cavity. In some
embodiments, the bladder member includes a corrugat-
ed wall portion. In some embodiments, at least a portion
of the bladder member and at least a portion of the valve
member are integrally formed.
[0013] In some embodiments, the connector includes
an annular ring between the valve member and the inner
surface of the male luer. The annular ring can be inte-
grally formed with the valve member and can remain in
sliding engagement with the inner surface of the male
luer between both the closed and open positions of the
connector. Alternatively, the inner surface of the male
luer can include an annular channel and the annular ring
can be recessed into said annular channel and can be
in sliding engagement with the outer surface of the valve
member.
[0014] In some embodiments, the second end can
have a female connector portion having an opening ax-
ially therethrough. An internal bladder member can be
positioned within the housing so that it is outside of the
female connector portion so as to be between an end
wall of the housing adjacent to the female connector por-
tion and between a valve member positioned within a
male luer connector portion of the medical connector.
The bladder member can define an inner cavity and can
be fluidly coupled to the valve member and the female
connector portion. The inner cavity of the bladder mem-
ber can have a first volume in the connector closed po-
sition and a second volume larger than the first volume
when the connector is in an open position.
[0015] A protrusion can project from the female portion
(e.g., the end wall of the housing) and can be configured
to extend into an opening formed in the bladder member.
The protrusion can have an annular recess thereon con-
figured to receive the annular wall forming the perimeter

of the opening of the bladder member. The opening in
the bladder member and the protrusion can be configured
to form a generally liquid or gas tight seal between the
protrusion and the bladder member so that the bladder
member can be sealably supported by the protrusion
and, hence, the end wall of the housing.
[0016] Similarly, a protrusion can project from the valve
base and can be configured to extend into a second open-
ing formed in the bladder member. The protrusion can
have an annular recess thereon configured to receive
the annular wall forming the perimeter of the second
opening of the bladder member. The second opening in
the bladder member and the protrusion can be configured
to form a generally liquid or gas tight seal between the
protrusion and the bladder member so that the bladder
member can be sealably supported by the protrusion
and, hence, the valve base. In some embodiments, one
or more activation arms can be supported by the valve
base. The activation arms can be integrally formed with
the valve base or otherwise attached to or supported by
the valve base.
[0017] Some embodiments provide a closeable male
luer having a rigid housing, a valve member supported
within the housing, and a first end portion. The first end
portion can be, inter alia, a male luer tip. The valve mem-
ber can extend into an opening formed in the first end
portion and move between a first or closed position
(wherein liquid is substantially prevented from flowing
through the valve member and tip) and a second or open
position (wherein liquid is permitted to flow through the
valve member and tip). The valve member can be con-
figured to be moveable between a first and a second
position by imparting a force directly on a portion of the
valve member, such as without limitation, a tube member
projection from a valve base.
[0018] In some embodiments, the closeable male luer
can further comprise, without limitation, struts or activa-
tion arms projecting from a valve base of the valve mem-
ber toward a first end of the medical connector. The struts
can be configured such that an axial force imparted on
the valve struts can be transferred to the valve base so
as to displace the valve member. The struts can be con-
figured to engage a proximal end of a female connector
engaged with the closeable male luer as the female con-
nector threadably or otherwise advances into engage-
ment with the closeable male luer. A valve tube can be
supported by or attached to the valve base, and can
project from the valve base such that, in the assembled
configuration, the valve tube extends into an opening
formed in the male luer tip.
[0019] In some embodiments, a diaphragm member
formed from a generally liquid impermeable resilient ma-
terial can be supported within the housing. The dia-
phragm member can have a generally planar shape or
a pair of generally parallel, planar surfaces. The dia-
phragm member can also have, but is not required to
have, a generally annular, disc-like shape. The dia-
phragm member can be positioned such that an outer
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periphery of the diaphragm member is sealably support-
ed by the housing. An annular recess can be formed in
the housing to support the outer periphery of the dia-
phragm member. Alternatively, the outer periphery of the
diaphragm member can be positioned between a portion
of each of two housing portions. An opening can be
formed in the diaphragm member, the opening config-
ured to receive an aft portion of the valve base so that
the diaphragm member can be sealably secured to the
valve member. In some embodiments, a projection ex-
tending from the valve base can be received within the
opening in the diaphragm member. The projection can
define a recess configured to receive and support the
opening formed in the diaphragm member.
[0020] The diaphragm member can be positioned so
as to exert a force on the valve member that biases the
valve member toward the closed position. For example,
without limitation, the diaphragm member can bias the
tube member projecting from the valve base to sealably
close against the inside surface of the luer tip. In some
embodiments, the diaphragm member can be positioned
within the luer connector so that, when the valve member
is in the closed position, the diaphragm is partially de-
flected from its relaxed state so as to increase the bias
force that the diaphragm exerts on the valve member.
[0021] The diaphragm member can form a partition
within the housing so as to create a substantially fluid
sealed cavity or chamber within the housing. The dia-
phragm member can be configured so that the volume
within the cavity when the valve member is in the closed
position is less than volume within the cavity when the
valve member is in the open position. In this configura-
tion, the volume of space within the cavity can increase
when the valve member moves from the open position
to the closed position, thereby creating a force of suction
that can reduce the amount of fluid or medicament that
can flow through or drip out of an opening in the male
luer tip as the valve member closes, by drawing such
fluid back toward the cavity.
[0022] In some embodiments, the valve member can
be configured such that the valve struts are directly at-
tached to either the tube or the valve base so that an
axial force imparted on the valve struts that causes the
valve struts to displace also causes at least a portion of
the diaphragm member to displace in addition to causing
the tube and/or the valve base to displace. In some em-
bodiments, the valve struts can be separate from the
valve base or the tube so as to move independently com-
pared to the valve base or the tube. In this configuration,
the struts can each can exert an axial force on at least a
portion of the diaphragm when the struts are displaced
due to the engagement of a female connector with the
first end portion of the housing, thereby deflecting the
diaphragm. As the diaphragm is deflected, the valve
member can be moved toward the open position because
the diaphragm can be secured to the valve base.
[0023] In some embodiments, the bladder member can
have a generally cylindrical or tubular shape, and can be

positioned within the housing so that the opening axially
through the bladder member is generally coaxially
aligned with an opening formed in a female connector
portion of the housing and an opening formed in the male
luer tip. The bladder member can have one end surface
that can be sealably supported by or positioned against
an end wall surface adjacent to the female connector
portion of the housing. Similarly, a second end surface
of the bladder member can be sealably supported by or
positioned against a valve base of the valve member so
as to define a chamber or cavity bounded generally by
the tubular wall of the bladder member, the end wall of
the housing, and the valve member. An opening formed
through the end wall of the housing and an opening
formed in the valve member can be in communication
with the chamber. The volume within the chamber when
the luer connector is in the closed position can be larger
than the volume within the chamber when the luer con-
nector is in the open position. The increase in the volume
of the chamberas the valve member moves from the
closed to the open position can create a reduced pres-
sure that draws the fluid from the luer tip or tube back
into or toward the chamber.
[0024] Some embodiments provide a method for se-
lectively closing a medical connector, the method com-
prising supporting a resilient bladder member within a
housing, moving a valve member at least partially sup-
ported within the housing between a connector open po-
sition and a connector closed position such that, in the
closed position, the valve member substantially prevents
liquid from flowing through the fluid passageway and, in
the open position, the valve member permits liquid to
pass through the fluid passageway, and moving the blad-
der member between a first configuration having a first
volume in the connector closed position and a second
configuration having a second volume in the connector
open position. The second volume can be, but is not re-
quired to be, larger than the first volume.
[0025] The housing can have a first end and a second
end, said first and second ends being connected by a
selectively closable fluid passageway and said first end
having a hollow male luer with an inner surface. In some
embodiments, the bladder member can have a corrugat-
ed wall portion. In some embodiments, the bladder mem-
ber can have an opening therethrough and an internal
chamber in communication with the fluid passageway.
Further, the bladder member can be, but is not required
to be, supported within the housing so as to be outside
the male luer.
[0026] Some embodiments provide the method de-
scribed above, wherein moving the valve member be-
tween the connector open position and the connector
closed position and moving the bladder member between
the first configuration and the second configuration can
comprise engaging or disengaging the medical connec-
tor with or from a corresponding female end of a medical
implement. In some embodiments, moving the bladder
member between the first configuration and the second

5 6 



EP 2 382 006 B1

5

5

10

15

20

25

30

35

40

45

50

55

configuration can comprise moving at least one activation
arm between a first and a second position, the at least
one activation arm being configured to engage a corre-
sponding female end of a medical implement and having
a second end thereof configured to engage at least a
portion of the bladder member. Moving the at least one
activation arm between the first and the second position
can comprise engaging or disengaging the medical con-
nector with or from a corresponding female end of a med-
ical implement.
[0027] Also disclosed herein are other features and
configurations for the foregoing embodiment, as well as
additional embodiments for other connectors with close-
able male luers. Such embodiments generally include
means for permitting or impeding fluid flow through a
male luer on a connector, which can be automatically
opened upon connection with a corresponding female
connector. Such embodiments also include features and
configurations that permit the female portion of the male
luer connector to be coupled with a corresponding male
luer portion of a male luer connector or other component
such as a syringe.

Brief Description of the Drawings

[0028] Some embodiments will now be discussed in
detail with reference to the following figures. These fig-
ures are provided for illustrative purposes only. Only the
embodiments with all the features of claim 1 are accord-
ing to the invention. It is specifically pointed out that ac-
cording to the invention the bladder member is integrally
formed with the first valve member as shown in figures
4A-4D, 5A-5D, 6A-6D.

Figure 1A is a perspective view of an embodiment
of a male luer connector attached to tubing config-
ured to receive fluid from a hanging gravity-fed IV
bag. In this and other figures, the relative size of the
connector and attached tubing is increased in com-
parison to other objects to facilitate viewing certain
details.
Figure 1B shows a perspective view of an embodi-
ment of the male luer connector of Figure 1A being
connected to an example of a female connector at-
tached to tubing inserted into a patient.
Figure 2A is a side view of the outside of the embod-
iment of the luer connector shown in Figure 1A.
Figure 2B is a cross-sectional view of the embodi-
ment of the luer connector shown in Figure 1A in a
closed position.
Figure 2C is a cross-sectional view of the embodi-
ment of the luer connector shown in Figure 1A in an
open position.
Figure 2D is an enlarged section view of a portion of
the embodiment of the luer connector shown in Fig-
ure 2C, defined by the curve 2D-2D in Figure 2B.
Figure 2E is a cross-sectional view of another em-
bodiment of a luer connector in a closed position.

Figure 2F is a cross-sectional view of the embodi-
ment of the luer connector shown in Figure 2E in an
open position.
Figure 2G is a cross-sectional view of another em-
bodiment of a luer connector in a closed position.
Figure 2H is a cross-sectional view of the embodi-
ment of the luer connector shown in Figure 2G in an
open position.
Figure 2I is a cross-sectional view of another em-
bodiment of a luer connector in a closed position.
Figure 2J is a cross-sectional view of the embodi-
ment of the luer connector shown in Figure 2I in an
open position.
Figure 3 is an enlarged perspective view of an em-
bodiment of a sealing member.
Figure 4A is a cross-sectional view of another em-
bodiment of a luer connector in a closed position.
Figure 4B is a cross-sectional view of the embodi-
ment of the luer connector shown in Figure 4A in an
open position.
Figure 4C is a cross-sectional view of another em-
bodiment of a luer connector in a closed position.
Figure 4D is a cross-sectional view of the embodi-
ment of the luer connector shown in Figure 4C in an
open position.
Figure 5A is a cross-sectional view of another em-
bodiment of a luer connector in a closed position.
Figure 5B is a cross-sectional view of the embodi-
ment of the luer connector shown in Figure 5A in an
open position.
Figure 5C is a cross-sectional view of another em-
bodiment of a luer connector in a closed position.
Figure 5D is a cross-sectional view of the embodi-
ment of the luer connector shown in Figure 5C in an
open position.
Figure 6A is a cross-sectional view of another em-
bodiment of a luer connector in a closed position.
Figure 6B is a cross-sectional view of the embodi-
ment of the luer connector shown in Figure 6A in an
open position.
Figure 6C is a cross-sectional view of another em-
bodiment of a luer connector in a closed position.
Figure 6D is a cross-sectional view of the embodi-
ment of the luer connector shown in Figure 6C in an
open position.
Figure 7A is a side view of another embodiment of
a luer connector.
Figure 7B is a cross-sectional view of the embodi-
ment of the luer connector shown in Figure 7A in a
closed position.
Figure 7C is a cross-sectional view of the embodi-
ment of the luer connector shown in Figure 7A in an
open position.
Figure 7D is a cross-sectional view of another em-
bodiment of a luer connector in a closed position.
Figure 7E is a cross-sectional view of the embodi-
ment of the luer connector shown in Figure 7D in an
open position.
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Figure 7F is a cross-sectional view of another em-
bodiment of a luer connector in a closed position.
Figure 7G is a cross-sectional view of the embodi-
ment of the luer connector shown in Figure 7F in an
open position.
Figure 8A is a cross-sectional view of another em-
bodiment of a luer connector in a closed position.
Figure 8B is a cross-sectional view of the embodi-
ment of the luer connector shown in Figure 8A in an
open position.
Figure 8C is a cross-sectional view of another em-
bodiment of a luer connector in a closed position.
Figure 8D is a cross-sectional view of the embodi-
ment of the luer connector shown in Figure 8C in an
open position.

Detailed Description of the Preferred Embodiments

[0029] In some embodiments, the male luer includes
closing mechanisms which function to prevent and/or im-
pede fluid from escaping from or entering into the male
luer, while allowing fluid flow when the male luer is man-
ually opened or engaged with a corresponding female
luer. As used herein, terms such as "closed" or "sealed"
should be understood as obstructions or barriers to fluid
flow. These terms should not be understood to require
that a particular structure or configuration achieves a
complete fluid closure in all circumstances.
[0030] Some medications, including those used during
chemotherapy, can be harmful to a patient in certain ap-
plications. For example, exposure to the skin can some-
times result in a chemical burn. Inhalation of aerosolized
forms of some medications also can be harmful. Thus,
control over the containment of the medication is highly
desirable.
[0031] At present, some potentially harmful medica-
tions are distributed in sealed vials. The medication can
be removed from the vial by inserting a needle and draw-
ing the medication into a syringe. The needle can be then
withdrawn from the vial and the medication can be dis-
pensed. However, when the needle is inserted into the
medication for drawing into the syringe, the needle may
be withdrawn with a residue of medication disposed on
the outside of the needle. This medication can inadvert-
ently come in contact with the skin and cause harm. Or,
if a vial adapter is used to penetrate the vial with a with-
drawal mechanism, the medication can be drawn through
the mechanism and passed directly to a syringe for in-
jection without the additional step of withdrawing the
mechanism from the vial. However, even if such a vial
adapter is used, there is still the possibility of latent med-
ication remaining on the end of the syringe used to inject
the medication, on the mechanism after the vial is de-
coupled, or on the mechanism after the syringe is decou-
pled.
[0032] Figure 1A is a perspective view of an embodi-
ment of a male luer connector in an example of use in
which it is attached to tubing configured to receive fluid

from a hanging gravity-fed IV bag. In Figure 1A, an em-
bodiment of a closeable male luer connector 10 is shown
in a closed position. The luer connector 10 can be at-
tached to a gravity-fed IV bag 9 filled with fluid hanging
from a pole stand 11. At the bottom of the bag 9, a section
of tubing 13 can be attached. The opposite end of the
tubing 13 can be connected to the second or distal end
14 of the luer connector 10. A closing mechanism on the
interior of the first or proximal end 12 of the luer connector
10 can prevent the fluid contained within the bag 9 from
flowing through the tubing 13 and leaking out of the luer
connector 10, as long as the luer connector 10 remains
in a closed configuration.
[0033] The IV delivery system illustrated in Figure 1A
can be easily readied for fluid communication with a pa-
tient. In most circumstances, the tubing 13 is filled with
air when it is initially connected to the IV bag 9. If the
other end of the tubing 13 can be connected to a closed
connector, as illustrated in Figure 1A, the air cannot es-
cape and fluid cannot enter the tubing 13 from the IV bag
9. In some embodiments, the luer connector 10 can be
manipulated so as to be in the open position until all of
the air has been purged through the luer 10 and the fluid
in the IV bag 9 fills the tubing 13 and connector 10. This
procedure is known as "priming." As soon as the fluid
line and connector are properly primed, the health care
provider can then manipulate the luer connector 10 to
the closed position to stop the flow of fluid through the
luer connector 10.
[0034] Figure 1B shows a perspective view of an em-
bodiment of the male luer connector of Figure 1A being
connected to an example of a female connector attached
to tubing inserted into a patient. Referring now to Figure
1B, a catheter 17 has been inserted into a patient’s arm
15. The catheter 17 penetrates the skin of the arm 15
and can be fluidly connected with the patient’s blood-
stream. The catheter 17 can also be connected to a
length of medical tubing 19 attached to a female medical
connector 21. The example of a female medical connec-
tor 21 illustrated in Figure 1B is a version of the Clave®
connector manufactured by ICU Medical, Inc., San Cle-
mente, California. Various embodiments of a connector
of this type are illustrated and described in U.S. Patent
No. 5,685,866, which is incorporated by reference herein
its entirety. It is contemplated that many of the male luer
embodiments disclosed herein can be used with other
types of female connectors. The tubing 19, catheter 17,
and female connector 21 were preferably previously
primed with fluid using standard procedures. The luer
connector 10 can be primed as described previously and
brought into engagement with the female connector 21.
As described in further detail below, when the male con-
nector 10 and female connector 21 are engaged, fluid
can be permitted to flow from the IV bag 9 into the patient.
When the male connector 10 and female connector 21
are disengaged, fluid can be once again prevented from
flowing out of the first end 12 of the male connector 10.
In general, fluid can also be prevented from flowing out
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of the opening in the female connector 21.
[0035] The embodiment illustrated in Figures 1A-1B is
described in further detail below. Each of the other em-
bodiments disclosed herein can be used in the illustrated
fluid system, and in various modifications and alterna-
tives thereof. Further, it is contemplated that the various
embodiments of connectors can be used in a wide variety
of additional medical fluid systems. For example, the dis-
closed connectors can also be used to transfer bodily
fluids such as blood, urine, or insulin, nourishing fluids,
and/or therapeutic fluids such as fluids used in chemo-
therapy treatments. The disclosed connectors can also
be used to interconnect various other components of fluid
transfer systems.
[0036] Referring now to Figures 2A-2C, an embodi-
ment of the closeable male luer 10 of Figures 1A-1B is
illustrated in greater detail. Figure 2A is a side view of
the outside of the luer connector 10. Figure 2B is a cross-
sectional view of the luer connector 10 in a closed position
so that fluid is generally prevented from flowing through
the luer connector 10. When the luer connector 10 is in
the closed position, fluid can be significantly prevented
by the valve member 20 from flowing through the luer
connector 10. In general, the valve member 20 can be
configured to prevent fluid under system pressures from
flowing through the connector 20. Figure 2B is a cross-
sectional view of the luer connector 10, showing the valve
member 20 in an open position. In the open position, the
valve member 20 can be positioned so as to not signifi-
cantly impede the flow of fluid through the luer connector
10.
[0037] As illustrated in Figure 2A, some embodiments
of the assembled luer connector 10 can comprise a hous-
ing 22, a port 24 positioned near the second end 14 of
the luer connector 10, a luer tip 26 positioned near the
first end 12 of the luer connector 10, a shroud 28 sur-
rounding at least a portion of the luer tip 26, a diaphragm
30 supported within the housing 22, and the valve mem-
ber 20 mentioned above also supported within the hous-
ing 22. In some embodiments, the diaphragm 30 can be
formed from a generally fluid impervious, suitably resil-
ient material and integrally formed with the valve member
20. The diaphragm 30 can generally define an internal
cavity 33.
[0038] In the illustrated embodiment, the valve mem-
ber 20 can comprise a tube 32 projecting from a valve
base 34 toward the first end 12 of the connector 10, and
one or more valve arms or struts 36 can also project from
and be supported by the valve base 34. In some embod-
iments, in an assembled configuration, the valve struts
36 can be positioned so as to be adjacent to the tip 26
along the sides of the tip 26. When the luer connector 10
is in the closed position, the outer surface of at least the
distal portion 32a of the valve tube 32 can be sealingly
closed against the inner surface of at least the distal por-
tion 26a of the luer tip 26 such that fluid is generally pre-
vented from flowing through the opening 38 formed in
the distal end 26a of the luer tip 26.

[0039] Generally, luer tip 26 corresponds to ANSI
standards for medical connectors to facilitate use with
various standard medical implements. In some embodi-
ments, the diameters of the opening 38 in the distal tip
portion 26a of the luer tip 26 can be in the ranges of
approximately 0.4 mm to approximately 1.8 mm, approx-
imately 0.5 mm to approximately 1.5 mm, and approxi-
mately 0.5 to approximately 1.0 mm. Other diameters,
either inside or outside the listed ranges can also be used.
Additionally, as described above, the second end of the
valve member 20 can be sized appropriately to occupy
the space in the opening 38 of the distal end portion 26a
of the luer tip 26.
[0040] In the illustrated embodiment, the tube 32 can
be slidable so as to translate axially within the luer tip 26.
Further, the valve struts 36 can be supported in a canti-
levered disposition by the valve base 34 and can be con-
figured so as to slide within the openings 40 formed
through the internal wall 42 of the housing 22. The
number of openings 40 through the internal wall 42 can
be equal to the number of the valve struts 36 supported
by the valve base 34. An annular sealing member 44 can
be positioned between the outside surface of the valve
tube 32 and the inside surface of the luer tip 26 so as to
prevent any fluid from flowing into the chamber 46. In the
illustrated embodiment, the chamber 46 is the space out-
side the internal cavity 33 generally defined by diaphragm
30 that is generally confined by the end wall 22a of the
housing 22, the sidewall 22b (which can be cylindrically
shaped) of the housing 22, and the internal wall 42 formed
on the housing 22.
[0041] In the illustrated embodiment, the diaphragm
30 can be supported near the second end 14 of the luer
connector 10 by the end wall 22a of the housing 22, lat-
erally by the sidewall 22b (which can be cylindrically
shaped) of the housing 22, and by the valve member 20.
In the illustrated embodiment, the diaphragm 30 can
comprise a pair of generally opposing openings 48a, 48b,
through which fluid can pass. The first opening 48a
formed in the diaphragm 30 can be sealably supported
by a protrusion 50 formed on the end wall 22a of the
housing 22. The second opening 48b formed in the dia-
phragm 30 can be sealably supported by a protrusion 52
formed on the valve base 34. The first and second open-
ings 48a, 48b can be supported by the protrusions 50,
52 so that fluid can be generally prevented from leaking
into the chamber 46.
[0042] In some embodiments, the diaphragm 30 can
be resilient and biased toward an expanded position, as
illustrated in Figure 2B, so as to exert a force on the valve
member 20 that biases the valve member 20 toward the
closed position. Further, the diaphragm 30 can be con-
figured so that the volume of the cavity 33 within the di-
aphragm 30 when the valve member 20 is in the closed
position (which is represented by V1 in Figure 2B) can
be less than the volume of the cavity 33 within the dia-
phragm 30 when the valve member 20 is in the open
position (which is represented by V2 in Figure 2C). Thus,
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the volume of the cavity 33 within the diaphragm 30 can
decrease when the valve member 20 moves from the
closed position to the open position and can increase
when the valve member 20 moves from the open position
to the closed position. By increasing the volume of the
cavity 33 within the diaphragm 30 as the valve member
20 moves to the closed position, the diaphragm 30 can
create a force of suction that reduces the amount of fluid
or medicament that can flow through or drip out of the
opening 38 as the valve member 20 is in the process of
closing, by drawing such fluid back towards the dia-
phragm 30.
[0043] In some embodiments, the valve 20, the valve
base 34, the valve struts 36, and the protrusion 52 can
be integrally formed. In some embodiments, any of the
features of the valve member 20, including the valve tube
32, the valve base 34, the valve struts 36, and the pro-
trusion 52, can be separately formed and adhered or oth-
erwise joined together in subsequent manufacturing
steps. In some embodiments, the end wall 22a can be
formed integrally with at least the sidewalls 22b of the
housing 22. In some embodiments, the end wall 22a can
be formed separately as compared to at least the side-
walls 22b and joined or adhered to the housing 22 in a
subsequent manufacturing step, preferably after other
components such as the valve member 20, the dia-
phragm 30, and the seals are properly positioned within
the housing.
[0044] In some embodiments, the housing 22 can gen-
erally be a tube-like structure with a passageway 54 that
can extend from the second end 14 of the connector 10
and preferably through the axial center of the luer con-
nector 10. As a result, in some embodiments, when the
luer connector 10 is in the open state or position, as il-
lustrated in Figure 2C, the passageway 54 can permit
fluid to flow from the second end 14 through the port 24,
the diaphragm 30, the tube 32, and out through the open-
ing 38 in the luer tip 26 positioned at the first end 12 of
the luer connector 10. Near the second end 14 of the luer
connector 10, the port 24 and the corresponding section
of the fluid passageway 54 can be sized and configured
so as to accommodate a section of standard-diameter
medical tubing inserted therein. In some embodiments,
the port 24 is configured to accept a standard male luer
corresponding to ANSI standards for medical valves.
[0045] In some embodiments, the length of the housing
22 (or any housing described herein) from the second
end 14 to the distal end of the luer tip 26 can be approx-
imately 0.75 inch. However, the housing 22 can have
many other sizes. In some embodiments, the length of
the housing 22 (or any housing described herein) from
the second end 14 to the distal end of the luer tip 26 can
be from approximately 0.5 inch to approximately 0.75
inch, or from approximately 0.75 inch to approximately
1.0 inch, or from approximately 1.0 inch to approximately
1.25 inches or more, or from or to any value within these
ranges. Thus, the housing 22 can be less than or equal
to approximately 1.50 inches from the second end 14 to

the distal end of the luer tip 26 so that the weight and
bulk of the connector can be minimized. However, the
housing 22 can have any suitable length for a particular
application.
[0046] The shroud 28 can have inner threads 56 on an
interior wall that help securely attach the connector 10 in
a removable fashion to another medical implement. In
other embodiments, the shroud 28 can include other
structures or materials for providing a releasable connec-
tion, including quick-release mechanisms and other
means. As illustrated, the housing 22 and shroud 28 can
define a plurality of protrusions 58 or other suitable fea-
tures on an outer surface to assist the user in firmly grasp-
ing and twisting the shroud 28 and the housing 22 with
the user’s fingers so as to prevent the luer connector 10
from slipping within the user’s grasp when the luer con-
nector 10 is twisted. In other embodiments (not illustrat-
ed) the housing 22 or shroud 28 may alternatively or ad-
ditionally define depressions that have upwardly tapering
sidewalls that provide additional support to help prevent
the fingers from sliding off the connector 10, or any other
features or materials that substantially prevent the fingers
from sliding relative to the connector 10. The protrusions
58 may extend around substantially the entire outer sur-
face of the housing 20 or shroud 28 so that the user’s
fingers, when positioned on opposite sides of the con-
nector 10, will likely encounter a depression, regardless
of the orientation of the connector 10, during use.
[0047] With reference to Figures 2A-2C, the tip 26 can
have a tapered external wall. The diameter of the tip 26
can become gradually smaller from the valve base 34
towards the distal end portion 26a of the tip 26. As de-
scribed above, the tip 26 can define an opening 38 po-
sitioned at the distal end portion 26a of the luer tip 26. At
the base of the luer tip 26, which can be the internal wall
42, an interior space 60 (see Figure 2B) communicates
with the fluid passageway 54 of the luer connector 10
and with the opening 38 so as to provide a fluid flow path
through the entire luer connector 10. In some embodi-
ments, the term fluid passageway can refer to the entire
fluid pathway through the luer connector. With regard to
any of the luer connectors described herein, the dimen-
sions of the luer tip and the end cap (i.e., the male and
female ends) can be made to comply with applicable
standards and/or regulations, such as the ANSI stand-
ards.
[0048] Figure 2D is an enlarged section view of a por-
tion of the luer connector 10, defined by the curve 2D-
2D in Figure 2B. As shown in Figure 2D, the interior wall
of the luer tip 26 can include a constricted portion 62 that
extends radially inwardly toward the axis of the fluid pas-
sageway 54 surrounded by the luer tip 26, making the
fluid passageway 54 narrower at the distal end portion
26a of the luer tip 26 than in the region adjacent to the
constricted portion 62. In the illustrated embodiment, the
constricted portion 62 can define a generally cylindrically
shaped surface 62a and a generally sloped or tapered
surface 62b. In some embodiments, as in the illustrated
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embodiment, the constricted portion 62 can further define
a second sloped or tapered surface 62c that can be con-
figured to match a similarly sloped or tapered surface on
the distal end portion 32a of the tube 32.
[0049] As illustrated in Figure 2D, in some embodi-
ments, the distal end portion 32a of the tube 32 can be
sized and configured so as to complement the size and
shape of the constricted portion 62 of the luer tip 26 so
as to define a sealable closing mechanism. The closing
mechanism can be adapted to close the fluid passage
extending through the closeable male luer 10 from fluid
communication with the external environment, such as
when the male luer 10 is not engaged with a female con-
nector. In particular, in some embodiments the distal end
portion 32a of the tube 32 can be sized and configured
so as to complement the generally cylindrically shaped,
sloped surface 62a. In some embodiments, the tube 32
can be further configured to complement the generally
sloped surface 62b and the second sloped surface 62c
of the constricted portion 62. The inner diameter of the
constricted portion 62 can become narrower so as to gen-
erally block and/or impede fluid flow through the connec-
tor 10 when the distal end portion 32a of the tube 32 is
abutted against it. Thus, as the distal end portion 32a of
the tube 32 abuts against the inside surface of the luer
tip 26, a closure can be formed at or near the first end
12 of the male luer 10. Further, the distal end portion 32a
of the tube 32 can be made from, or covered by, a different
material than is used to form the tube 32. For example,
in some embodiments, the distal end portion 32a can be
covered with a softer, more malleable or deformable ma-
terial as compared to the material used to form the tube
32 so as to provide better sealing properties between the
distal end portion 32a of the tube 32 and the luer tip 26.
[0050] Any of the luer connectors described herein
may be configured to comprise the features of the con-
stricted portion 62 described above. Finally, the opening
64 in the distal end portion that can be in fluid communi-
cation with the passageway 54 can be of any suitable
size or shape to improve manufacturability or to most
effectively channel the fluid through the luer connector
10 when the valve member 20 is in the open position.
For example, the holes 52 can be formed with a tear-
drop shape (e.g., narrow on one end and wider on an
opposite end), which may facilitate an injection molding
process of manufacture. Further, in some embodiments,
the valve member 20 can be constructed without a fluid
path and function as a blocking plunger for fluid flowing
around the valve member 20 rather than as a means for
conveying fluid between the first and second ends of the
luer connector 10.
[0051] In some embodiments, the housing 22 can be
formed in two halves that each define a planar joining
surface, such as, but not limited to, a surface 22c that
defines the planar section surface in Figure 2B. In this
configuration, the end portion 22a of the housing 22 can
be formed in a separate step as compared to the rest of
the housing, and subsequently adhered to or otherwise

joined to the housing after the two halves described
above are adhered or otherwise joined together.
[0052] The housing 22 of the illustrated embodiment,
or the housing of any embodiment described herein, can
be constructed from any of a number of different materials
or combination of materials. In some embodiments, the
housing 22 or any housing described herein can be con-
structed from a relatively rigid material, such as polycar-
bonate or other polymeric material. The housing 22
and/or valve member 20 of this embodiment, or the hous-
ing and/or the valve member of any embodiment de-
scribed herein, or any of the components of this or any
other embodiment, can also be constructed of a medical
grade, hydrophobic material, such as Bayer Makrolon,
or any other suitable material.
[0053] In some embodiments, the diaphragm 30 can
comprise a resilient material such that the diaphragm 30
can be compressed into an open position and resiliently
return to its original closed position, as described above.
In some embodiments, the diaphragm 30 may be formed
from a non-rubber silicone or other suitable material de-
pending at least on the medicament or fluid to be passed
through the luer connector 10. Further, in some embod-
iments, the diaphragm 30 can be generally fluid imper-
meable so as to generally prevent any fluid from perme-
ating therethrough into the chamber 46. The valve mem-
ber 20 or any valve member disclosed herein, like the
housing 22, may be constructed from a number of differ-
ent materials or combinations of different materials, in-
cluding the material that is used to form the housing 22.
Examples of such materials include polycarbonate or oth-
er polymeric materials. In certain applications, for exam-
ple, semi-rigid or even more flexible materials may be
desirable for use in the valve member 20, and more par-
ticularly for the distal end portion 32a of the tube 32.
[0054] The length of the valve member 20 can be short-
er than the length of the housing 22. Any of the valve
assemblies described herein, including but not limited to
the valve member 20, may be manufactured through in-
jection molding. Finally, although the valve member 20
of the illustrated embodiment can be configured as
shown in Figures 2B-2C, many other configurations are
possible.
[0055] In some embodiments, as in the embodiments
illustrated in Figures 2A-2C, one or more protrusions or
raised tabs 66 (such as, but not limited to, threads) can
be formed on an exterior surface 24a of the port 24 to
facilitate removably attaching a medical implement (not
shown) with the second end 14 of the valve member 20.
Accordingly, in some embodiments, the exterior surface
24a can be cylindrical except for the protrusions, raised
tabs, or other features formed thereon. In some embod-
iments, the interior surface 24b of the port 24 can be
conically shaped, such that the diameter of the interior
surface 24b can be greatest at the portion of the interior
surface 24b adjacent to the second end 14 of the luer
connector 10. The internal taper of the interior surface
24b can compliment and closely fit with the taper of a
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typical male luer. Such an internal taper can conform to
ANSI standards and/or regulations, such as the standard
for medical syringes.
[0056] Similarly, the outside surface 26b of the luer tip
26 can also be tapered to conform to ANSI standards
and/or regulations, such as the standard for medical sy-
ringes. In some embodiments, the inside surface 26c of
the luer tip 26 and the outside surface 32b of the tube 32
can either be straight or can also be tapered. Tapering
the inside surface 26c of the luer tip 26 and the outside
surface 32b of the tube 32 can help minimize the amount
of fluid that flows into and is trapped in the interior space
60 between the tube 32 in the luer tip 26, since the dis-
tance between the tapered inside surface 26c of the luer
tip 26 and the outside surface 32b of the tube 32 would
be reduced as the tube 32 moves toward a closed posi-
tion. In these configurations, the sealing member 44 can
be configured so as to provide an effective seal between
the tube 32 and the luer tip 26 even when the distance
of the gap therebetween increases.
[0057] As shown in Figures 2A-2D, the closeable luer
connector 10 can have a female mating end at the second
end 14 of the luer connector 10 and a male luer mating
end at the first end 12 of the luer connector 10. The close-
able female connector 21 of Figure 1B (referenced
above), as well as other standard female connectors with
similar external structure, can also have both female and
male ends. In many embodiments, such female connec-
tors can utilize seals or other fluid barriers to impede the
flow of fluid on the female end but do not typically do so
on the male end. In many of the embodiments of the
closeable male luer connectors illustrated and described
herein, there may be no seal or other fluid barrier shown
on the female end. However, the female end of any of
the closeable male luer connectors disclosed herein can
be configured to include a closeable female end. For ex-
ample, the structure for selective fluid-impedance with
the female connector 21, or any of the other standard
female connectors, could be included within the female
end of any of the closeable male luer connectors dis-
closed herein to provide a connector that selectively
seals or impedes fluid flow on both ends. In some em-
bodiments of this type with closeable female and male
ends, it can be advantageous for a resilient seal element
to be positioned at or near the female opening, as shown
in U.S. Patent No. 5,685,866 entitled Medical Valve and
Method of Use, filed on November 4, 1994, which disclo-
sure is hereby incorporated by reference in its entirety.
By positioning the seal element in this manner, it is pos-
sible to cleanse the female opening prior to use with an-
tiseptic with a wiping motion to avoid a harmful accumu-
lation of debris, bacteria, antiseptic, or other unwanted
substances on the seal element and/or in the region be-
tween the seal element and the housing of the connector
adjacent to the seal element.
[0058] With reference again to Figures 2B and 2C, the
sealing member 44 will now be described in greater de-
tail. In some embodiments, the sealing member 44 can

define an annular cross-section, as illustrated in Figures
2B and 2C. In addition, in some embodiments, the luer
connector 10 can be configured such that an alternative
sealing member 44’ can be used in place of the annular
sealing member described above. Figure 3 is an enlarged
perspective view of an alternative sealing member 44’.
With reference to Figure 3, the sealing member 44’ can
be substantially cylindrical and can have a bore 68 ex-
tending axially through the center thereof. In some em-
bodiments, the sealing member 44’ can further comprise
a pair of generally rectangular protrusions 70 extending
from the sidewalls of the cylindrical portion at diametri-
cally opposed positions. In other embodiments, the pro-
trusions 70 can have different shapes and/or positions,
and can assist with positioning and/or aligning the sealing
member 44’ in the desired position. In some embodi-
ments, the sealing member 44’ can also have a generally
smaller-diameter middle portion 72 surrounded by two
rings 74 at either end with larger diameters. The sealing
member 44 or 44’ can be constructed from a number of
different materials. In some embodiments, the sealing
member 44 or 44’ can be made from a silicon-based de-
formable material. Silicon-based deformable materials
are among those that can form fluid-tight closures with
plastics and other rigid polymeric materials.
[0059] Thus, as shown in Figure 2B, the housing 22,
the valve member 20, and the sealing member 44 are in
an assembled configuration, in which the closing mech-
anism forms a closing engagement between the distal
portion 32a of the tube 32 and the interior of the luer tip
26. In addition, the sealing member 44 can be in closing
engagement between the valve member 20 and the in-
terior surface 26c of the luer tip 26. In this configuration,
in the closed position, fluid flowing through the passage-
way 54 may be able to flow through the opening 64 ad-
jacent to the distal portion 32a of the tube 32. In this
position, the opening 64 can communicate with the inte-
rior space 60, but not with the external environment. As
discussed above, it may be advantageous to configure
the external surface of tube 32 and the internal surface
of 26 to minimize the space 60.
[0060] Figure 2C is a cross-sectional view of the luer
connector 10 in an open position, so that fluid can be
generally permitted to flow through the luer connector
10. The flow of fluid through the luer connector 10 is rep-
resented by arrows in Figure 2C. The housing 22, the
valve member 20, and the sealing member 44 are illus-
trated in an assembled configuration. As shown, the
valve member 20 has been moved to the open position
by the insertion of the female connector 76. Thus, Figure
2C illustrates a cross-section of an embodiment of the
luer connector 10 wherein the valve member 20 has been
caused to be opened by the insertion of an exemplifying
female connector 76. With reference to the embodiment
illustrated in Figure 2C, the structure of an exemplifying
female connector 76 will now be discussed in further de-
tail. The female connector 76 can comprise an elongate
body 78 having a fluid passageway 80 therethrough, and
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the female connector 76 can have a tip 82 near its distal
end. In some embodiments, the tip 82 of the female con-
nector 76 can have a radially extending surface 84 dis-
posed on its external surface. The female connector 76
can have a fluid conduit within the female connector 76.
The fluid conduit is not included or required in all female
connectors compatible with the connectors 10 disclosed
herein. Along a proximal inner surface 86 of the female
connector 76, the fluid passageway 80 can be tapered
such that the diameter of the fluid passageway 80 de-
creases in the distal direction.
[0061] As shown in Figure 2B and discussed above,
the struts 36 of the valve member 20 can extend through
openings 40 in the internal wall 42 of the housing 22 such
that, in the closed position, the ends of the struts 36 ex-
tend past the internal wall 42 toward the first end 12 of
the connector 10. The struts 36 can be configured to en-
gage the proximal end 84 of the female connector 76 as
the female connector 76 advances into engagement with
the closeable male luer 10. To engage the male luer 10
and female connector 76, as is shown in Figure 2C, the
radially extending surface or surfaces 84 of the female
connector 76 can be threaded into the inner threads 56
of the male luer 10. As shown in Figure 2C, the two luers
10, 76 can be threadedly engaged with one another until
the taper of the inner surface 86 of the female luer con-
nector 76 lies adjacent the correspondingly tapered ex-
ternal surface 26b of the tip 26.
[0062] As the male luer connector 10 and female con-
nector 76 move towards each other into threaded en-
gagement, the proximal end 84 of the tip of the female
connector 76 can contact the struts 36 of the valve mem-
ber 20. As the male luer connector 10 and female con-
nector 76 move further into threaded engagement, the
struts 36, and thereby the valve member 20, can be
moved toward the second end 14 of the male connector
10 by the female connector 76. Thus, the distal end por-
tion 32a can move away from the interior distal end por-
tion 26a of the tip 26 in the direction of the second end
14 of the male connector 10 as the male luer connector
10 and female connector 76 move further into threaded
engagement. As the tip 26 and the tube 32 move apart
from one another, a space or gap can form between the
tube 32 and the luer tip 26, permitting fluid to pass through
the opening 38 into the fluid passageway 80 of the female
connector 76, or vice versa.
[0063] When used with certain alternative embodi-
ments of the female connector 76, an internal fluid conduit
of the female connector 76 may contact the distal end
portion 32a of the tube 32 before the housing of the fe-
male connector 76 contacts the struts 36, thereby open-
ing the male connector 10. In some embodiments, the
closure may remain intact until the inner surface 86 of
the tip of the female connector 76 has formed a closing
engagement with the outer surface of the tip 26 of the
male luer 10, substantially limiting fluid within the pas-
sageway 54 of the male luer 10 from being exposed to
the external environment.

[0064] In some embodiments, as the valve member 20
moves relative to the housing 22, the resilient diaphragm
30 can compress, causing the diaphragm 30 to exert a
biasing force on the valve member 20 toward the closed
position or causing the diaphragm 30 to increase the bi-
asing force exerted on the valve member 20. The biasing
force from the diaphragm 30 can be resisted by the ra-
dially extending surface 84 of the female connector 76
contacting the inner threads 56 of the housing 22. How-
ever, when the female connector 76 is withdrawn from
the male luer 10, the diaphragm 30 can return the sealing
portion of the valve member 20 to the closed position
within the luer tip 26.
[0065] Despite the relative movement between the
housing 22 and the valve member 20, the sealing mem-
ber 44 can maintain a fluid barrier between the outer sur-
face of the tube 32 and the inner surface of the luer tip
26. In some embodiments, where the sealing member
44 comprises the generally rectangular protrusions 70,
the position of the sealing member 44 can be maintained
by the protrusions 70. In some embodiments, the sealing
member 44 can be positioned by adhering the outer sur-
face of the protrusions 70 to an inner surface of the luer
tip 26. In some embodiments, the sealing member 44
can be positioned by adhering the outer surface of the
seal 44 to an inner surface of the luer tip 26 or to an outer
surface of the valve tube 32. Other suitable means of
fixing the position of the sealing member 44 can also be
used.
[0066] As shown in Figure 2C, in the opened configu-
ration, the fluid passageway 80 of the female connector
76 can communicate with the passageway 54 of the valve
member 20 so as to allow fluid to flow through the pas-
sageway 54 and the fluid passageway 80 of the female
connector 76 in either direction. Fluid can thereby flow
from tubing (not shown) or another connector or conduit
that can be attached to the luer connector 10, into the
passageway 54 of the housing 22, through the opening
or openings 64 into the interior space 60 within the luer
tip 26, out from the interior space 60 within the luer tip
26 through the opening 38 at the distal end portion 26a
of the luer tip 26 and into the fluid passageway 80 of the
female connector 76, and vice versa. A fluid-tight closure
can also be formed between corresponding tapers of the
outside surface of the tip 26 and the inner surface 86 of
the female connector 76.
[0067] As discussed above, as the valve member 20
opens, it can cause the diaphragm 30 to be compressed
and the volume of fluid that can be contained within the
cavity 33 of the diaphragm 30 can accordingly decrease.
In some embodiments, while the diaphragm 30 is being
compressed (which can decrease the volume of fluid in
the diaphragm 30), the fluid within the diaphragm 30 can
be subjected to an increased pressure due to the com-
pression of the diaphragm 30. With the female connector
76 fully connected, the volume of the cavity 33 in the
diaphragm 30 can be reduced to V2. V1 can be larger
than V2, and in some embodiments, the difference in
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volume between V1 and V2 can generally correspond to
the volume of residual fluid, such as a drip, that is ex-
pected to remain on the outside of the male luer upon
disconnection from the female luer.
[0068] Conversely, in some embodiments, when the
female connector 76 is removed from the luer connector
10, and the valve member 20 can move back toward the
closed position, thereby causing the volume within the
cavity 33 of the diaphragm 30 to expand back to the
closed position volume V1. The expansion of the interior
volume of the diaphragm 30 can cause a reduced pres-
sure or suction to be generated within the diaphragm 30.
This reduced pressure or suction can cause the cavity
33 to draw at least some of the fluid that is within the
passageway 60 within the luer tube 26 or on the outside
surface of the end of the tube 32a back into the diaphragm
30. The suction or draw-back is beneficial in that it can
prevent fluid from dripping out of the opening 38 as the
female connector 76 is being removed. In some embod-
iments, the luer connector 10 may be used to control the
flow of fluids or medicaments that are harmful or corro-
sive, such as by substantially preventing one or more
drops from dripping out of the opening 38 as the female
connector 76 is being removed.
[0069] Referring now to Figures 2E-2F, other embod-
iments of the closeable luer connector 10’ will be de-
scribed. In some embodiments, the luer connector 10’
may comprise any of the components, features, materi-
als, sizes, geometries, details, or configurations of any
of the other luer connectors disclosed herein. Figure 2E
is a cross-sectional view of the luer connector 10’ in a
closed position. As described above, when the valve
member 20’ of the luer connector 10’ is in the closed
position, fluid is generally prevented from flowing through
the luer connector 10’. Figure 2F is a cross-sectional view
of the embodiment of the luer connector 10’ taken through
the longitudinal center of the luer connector 10’, showing
the valve member 20’ in an open position due to the en-
gagement of a female connector 76 with the luer connec-
tor 10’. The flow of fluid through the luer connector 10’ is
represented by arrows in Figure 2F. As described above,
when the valve member 20’ of the luer connector 10’ is
in the open position, fluid can be generally permitted to
flow through the luer connector 10’.
[0070] In some embodiments, the luer connector 10’
can be the same or similar to the luer connector 10 de-
scribed above, with certain differences as illustrated
and/or described below. Accordingly, in some embodi-
ments, the luer connector 10’ may operate in the same
or similar manner as compared to the luer connector 10
described above. In the illustrated embodiment, the valve
member 20’ can comprise a tube 32’ projecting from a
valve base 34’ toward the first end 12’ of the connector
10’, and one or more arms or struts 36’ supported by the
valve base 34’ such that an axial force imparted on the
valve struts 36’ is generally transferred directly to the
valve base 34’. As shown in Figure 2E and discussed
above, the struts 36’ of the valve member 20’ can extend

through openings 40’ in the internal wall 42’ of the housing
22’ such that, in the closed position, the ends of the struts
36’ extend past the internal wall 42’ toward the first end
12’ of the connector 10’. In the illustrated embodiment,
an annular seal 45’ can seal each of the openings 40’
through which a valve strut 36’ passes..
[0071] The struts 36’ can be configured to engage the
proximal end 84 of the female connector 76 as the female
connector 76 advances into engagement with the close-
able male luer 10’. To engage the male luer 10’ and fe-
male connector 76, as is shown in Figure 2F, the radially
extending surface or surfaces 84 of the female connector
76 can be threaded into the inner threads 56’ of the male
luer 10’. In an assembled configuration, the valve struts
36’ can be positioned so as to be adjacent to the tip 26’.
In the illustrated embodiment, the tube 32’, the valve base
34’, and the valve struts 36’ can be integrally formed so
as to be a unitary member. However, in some embodi-
ments, the tube 32’, the valve base 34’, and the valve
struts 36’ may be separately formed and bonded, fused,
adhered, or otherwise attached together to form the valve
member 20’ illustrated in Figures 2E and 2F. As with any
of the valve struts described above, the valve struts 36’
can be suitably rigid and configured such that, when a
female connector 76 is threadingly engaged with the luer
connector 10’, the struts 36’ can be axially depressed
toward the diaphragm member 30’, causing the dia-
phragm 30’ to deflect toward the second end 14’ of the
luer connector 10’, as illustrated in Figure 2F.
[0072] In some embodiments, as in the illustrated em-
bodiment, the diaphragm 30’ can be formed so as to de-
fine a pair of generally planar surfaces and so as to have
an outside circular perimeter and an opening through the
center thereof. In the illustrated embodiment, the outer
portion 30a’ of the diaphragm 30’ (which can be generally
spherical) can be sealably secured to the inside surface
of the side wall 22b’ of the housing 22’. In some embod-
iments, as in the illustrated embodiments, the housing
22’ may define an annular depression which supports or
secures the outer portion 30a’ of the diaphragm 30’ so
as to prevent the diaphragm 30’ from moving from its
desired position. Similarly, in the illustrated embodiment,
the inner portion 30b’ of the diaphragm 30’ can be seal-
ably secured to the outside surface of the aft portion 34a’
of the valve base 34’. In some embodiments, as in the
illustrated embodiments, the aft portion 34a’ of the valve
base 34’ may define an annular depression which is con-
figured to support or secure the inner portion 30b’ of the
diaphragm 30’ so as to prevent the diaphragm 30’ from
moving from its desired position.
[0073] In some embodiments, as in the illustrated em-
bodiment, the diaphragm 30’ can be resilient and biased
toward its relaxed planar shape, as illustrated in Figure
2E. The diaphragm 30’ can be positioned so as to exert
a force on the valve member 20’ that biases the valve
member 20’ toward the closed position. In particular, in
the illustrated embodiment, the diaphragm 30’ can bias
the tube member 32’ to sealably close against the inside
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surface of the luer tip 26’. In some embodiments, the
diaphragm 30’ can be positioned within the luer connec-
tor 10’ so that, when the valve member 20’ is in the closed
position, the diaphragm 30’ is partially deflected from its
relaxed state so as to increase the bias force that the
diaphragm 30’ exerts on the valve member 20’.
[0074] As shown in Figures 2E and 2F, the inner portion
of the connector 20’ may be split into two portions, the
inner cavity 33’ and the chamber 46’. The diaphragm 30’
can be configured so that the volume within the cavity
33’ when the valve member 20’ is in the closed position
(e.g. represented by V1 in Figure 2E) is less than volume
within the cavity 33’ when the valve member 20’ is in the
open position (e.g. represented by V2 in Figure 2F). In
this configuration, the volume of space within the cavity
33’ can increase when the valve member 20’ moves from
the open position to the closed position, thereby creating
a force of suction that can reduce the amount of fluid or
medicament that can flow through or drip out of the open-
ing 38’ as the valve member 20’ closes, by drawing such
fluid back toward the cavity 33’.
[0075] As described, in some embodiments, the valve
member 20’ may be configured such that the valve struts
36’ can be directly attached to either the tube 32’ or the
valve base 34’ so that an axial force imparted on the valve
struts 36’ is also generally imparted on the tube 32’ or
the valve base 34’.
[0076] However, in other embodiments, as in the em-
bodiment of the luer connector 10" illustrated in Figures
2G and 2H, the tube 32" and the valve base 34" may be
integrally formed while the struts 36" can be separately
formed and independently movable relative to the tube
32" and the valve base 34". In the embodiment illustrated
in Figures 2G and 2H, the struts 36" each can exert an
axial force on at least a portion of the diaphragm 30"
when struts 36" are displaced from the insertion of a fe-
male connector 76 into the shroud 28" as described
above, thereby deflecting the diaphragm 30". In this con-
figuration, as the diaphragm 30" is deflected, the valve
member 20" can be moved toward the open position be-
cause the diaphragm 30" can be secured to the valve
base 34".
[0077] Referring now to Figures 2I-2J, some embodi-
ments of the closeable luer connector 10’" will be de-
scribed. In some embodiments, the luer connector 10’"
may comprise any of the components, features, materi-
als, sizes, geometries, details, or configurations of any
of the other luer connectors disclosed herein. Figure 2I
is a cross-sectional view of the luer connector 10’" in a
closed position. As described above, when the valve
member 20’" of the luer connector 10’" is in a closed po-
sition, fluid is generally prevented from flowing through
the luer connector 10"’. Figure 2J is a cross-sectional
view of the embodiment of the luer connector 10’" in an
open position due to the engagement of a female con-
nector 76 with the luer connector. The flow of fluid through
the luer connector 10’" is represented by arrows in Figure
2J. As described above, when the valve member 20’" of

the luer connector 10"’ is in the open position, fluid can
be generally permitted to flow through the luer connector
10’".
[0078] In some embodiments, the luer connector
10’" can be the same or similar to the luer connector 10
described above, with certain differences in some ver-
sions as illustrated and/or described below. Accordingly,
in some embodiments, the luer connector 10’" may op-
erate in the same or similar manner as compared to the
luer connector 10 described above. The valve member
20’" can comprise one or more valve arms or struts 36"’
(two are shown), each of which can extend through an
opening 40’" in the internal wall 42’" of the housing
22’" toward the first end 12’" of the connector 10"’. In the
illustrated embodiment, two or more annular seals 45’"
can seal the openings 40"’. The struts 36’" can be con-
figured to engage the proximal ends 84 of the female
connector 76 as the female connector 76 advances into
engagement with the closeable male luer 10"’. To engage
the male luer 10’" and female connector 76, as is shown
in Figure 2J, the radially extending surface or surfaces
84 of the female connector 76 can be threaded into the
inner threads 56’" of the luer connector 10"’.
[0079] The luer connector 10’" can also comprise a re-
silient diaphragm 30’" that, in some embodiments, can
be generally planar with a circular perimeter. In some
embodiments, as in the illustrated embodiment, the out-
er, peripheral portion of the diaphragm 30’" may be sup-
ported by the housing 22"’, while the middle portion of
the diaphragm 30’" can be generally unsupported. In
some embodiments, the diaphragm 30’" can be posi-
tioned within the housing 22’" so that, when the valve
member 20’" is in the closed position, the middle portion
of the diaphragm 30’" can sealably contact the aft or rear
portion 26b"’ of the luer tip 26"’. With reference to Figures
2I and 2J, the diaphragm 30’" can comprise two or more
openings 31’" therethrough that allow fluid flowing
through the passageway 54’" to flow through the dia-
phragm 30"’, particularly when the valve member 20’" is
in an open position. In some embodiments, the openings
31’" can be positioned on the diaphragm 30’" at locations
that can be radially outward from the position where the
diaphragm 30’" makes contact with the aft portion 26b’"
of the luer tip 26"’. In this embodiment, the luer tip 26’"
can be stationary with regard to the housing 22"’, even
when the luer connector 10’" is changed from the open
to the closed position. Therefore, in this configuration,
when the valve member 20’" is in the closed position,
fluid flowing through the openings 31’" in the diaphragm
30"’ can be prevented from flowing from the inner cavity
33’" into the inside portion of the luer tip 26’" by the seal
that is created between the diaphragm 30’" and the aft
portion 26b"’ of the luer tip 26’".
[0080] The valve struts 36’" can be suitably rigid and
configured such that, when a female connector 76 is
threadingly engaged with the luer connector 10"’, the
struts 36’" can be axially displaced toward the diaphragm
30"’, causing the diaphragm 30’" to deflect toward the
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second end 14’" of the luer connector 10"’, as illustrated
in Figure 2J. When the diaphragm 30"’ is displaced by
the struts 36"’, fluid passing through the passageway 54’"
and the openings 31’" can then flow between the resilient
member 30’" and the aft portion 26b"’ of the luer tip 26’",
and out through the opening 38"’.
[0081] In some embodiments, as in the illustrated em-
bodiment, the diaphragm 30’" can be resilient and biased
toward a planar shape, as illustrated in Figure 2I, so as
to exert a force against the aft portion 26b"’ of the luer
tip 26’" sufficient to bias the valve struts 36’" to the closed
position and to seal the diaphragm 30"’ against the aft
portion 26b’" of the luer tip 26"’. In some embodiments,
the diaphragm 30’" can be positioned within the luer con-
nector 10’" so that, when the valve member 20"’ is in the
closed position, the diaphragm 30’" is partially deflected
from its relaxed state so as to increase the spring force
that the diaphragm 30’" exerts on the valve struts 36"’and
the aft portion 26b’" of the luer tip 26"’.
[0082] Referring now to Figures 4A-4B, some embod-
iments of the closeable luer connector 110 will be de-
scribed. In some embodiments, the luer connector 110
may comprise any of the components, features, materi-
als, sizes, geometries, details, or configurations of any
of the other luer connectors disclosed herein. Figure 4A
is a cross-sectional view of the luer connector 110 in a
closed position. As described above, when the valve
member 120 of the luer connector 110 is in the closed
position, fluid is generally prevented from flowing through
the luer connector 110. Figure 4B is a cross-sectional
view of the embodiment of the luer connector 110 in an
open position due to the engagement of a female con-
nector 76 with the luer connector. The flow of fluid through
the luer connector 110 is represented by arrows in Figure
4B. As described above, when the valve member 120 of
the luer connector 110 is in the open position, fluid can
be generally permitted to flow through the luer connector
110. As with any embodiment of the luer connector de-
scribed herein, the seal or seals formed in the housing
by the valve member is generally sufficient to resist fluid
flow during normal operating conditions.
[0083] As illustrated in Figure 4A, some embodiments
of the assembled luer connector 110 can comprise a
housing 122, a port 124 positioned near the second end
114 of the luer connector 110, a luer tip 126 positioned
near the first end 112 of the luer connector 110, a shroud
128 surrounding at least a portion of the luer tip 126, a
bladder member 130, and the valve member 120 men-
tioned above. The bladder member 130 can be formed
from a generally fluid impervious, suitable resilient ma-
terial and may define an internal cavity 133. In some em-
bodiments, the bladder member 130 may be ovular such
that a cross section of the bladder member 130 taken
along a longitudinal axis of the connector 110 is substan-
tially ovular with the major axis of the bladder member
130 being substantially perpendicular to the longitudinal
axis of the connector 110 when the connector 110 is in
the closed position. In some embodiments, the wall por-

tion of the bladder member 130 is concave toward the
longitudinal axis of the connector so as to form a sub-
stantially ovular inner cavity. In some embodiments, the
cavity is substantially circular. Other wall shapes may
also be incorporated to enhance or adjust the rebound
bias of the tube 132 toward the first end 112 of the con-
nector 110.
[0084] As illustrated, the bladder member 130 and the
valve member 120 can be disposed within the housing
122. The valve member 120 can comprise a tube 132
positioned within the inside surface of the luer tip 126
and one or more valve struts 136 (two are shown), that
can be in engaging communication with the bladder
member 130. In some embodiments, in an assembled
configuration, the valve struts 136 can be positioned so
as to be adjacent to the tip 126 along the side of the tip
126. In some embodiments, each of the valve struts 136
can define a planar base portion 136a on the end of the
valve strut 136 closest to the second end 114 of the luer
connector 110.
[0085] In some embodiments, the valve member 120
can comprise only one valve strut 136, or two, three or
more valve struts 136. When the luer connector 110 is
in the closed position, the outer surface of the distal por-
tion 132a of the valve tube 132 can be sealingly closed
against the inner surface of the distal portion 126a of the
luer tip 126 such that fluid can be generally prevented
from flowing through the opening 138 formed in the distal
end 126a of the luer tip 126. In some embodiments, the
base portion 136a of each of the valve struts 136 can be
interconnected, so as to form in the annular ring around
the tube 132. In some embodiments, therefore, each of
the valve struts 136 can be interconnected by the base
portion 136a. In some embodiments, however, each of
the valve struts 136 can be independent so as to translate
independently relative to the bladder member 130 and
relative to the other valve struts 136, if any, that can be
supported within the housing 120. In some embodiments,
where the valve struts 136 are each independently mov-
able, the base portion 136a can therefore be disconnect-
ed from the base portion 136a of the other valve struts
136. In some embodiments, where the valve struts 136
are each independently movable, the base portion 136a
can define a circular, square, triangular, ovular, arcuate,
or other suitable shape.
[0086] As mentioned, in the illustrated embodiment,
the tube 132 can be slidably supported so as to translate
axially within the luer tip 126. Further, the valve struts
136 can be configured so as to slide within the openings
140 formed through the internal wall 142 of the housing
122. The number of openings 140 through the internal
wall 142 can be equal to the number of the valve struts
136 that can be supported within the housing 122. An
annular sealing member 144 can be positioned between
the outside surface of the valve tube 132 and the inside
surface of the luer tip 126 so as to prevent any fluid from
flowing into the chamber 146 during normal use. In the
illustrated embodiment, the chamber 146 is the space
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that is generally confined by the end wall 122a of the
housing 122, the sidewall 122b (which can be cylindri-
cally shaped) of the housing 122, and the internal wall
142 formed on the housing 122. Chamber 146 generally
extends around the bladder member 130 and is generally
isolated from any fluid flowing through the connector 110.
The sealing member 144 can comprise any of the mate-
rials, geometries, sizes, or other details of configurations
of any other seal described herein. In some embodi-
ments, the sealing member 144 can be formed from the
same material as the valve tube 132 and can be formed
integrally with the valve tube 132. In some embodiments,
the sealing member 144 can be formed from a different
material as compared to the valve tube 132. In some
embodiments, the sealing member 144 can be formed
separately from the valve tube 132 and positioned at the
desired axial location of either the valve tube 132 or the
inside surface of the luer tip 126. Accordingly, in some
embodiments, either the inside surface of the luer tip 126
or the valve tube 132 can comprise features such as
channels or depressions to secure the sealing member
144 in the desired location. In some embodiments, the
end wall 122a can be formed integrally with at least the
sidewalls 122b of the housing 122. In some embodi-
ments, the end wall 122a can be formed separately as
compared to at least the sidewalls 122b and adhered or
attached thereto in a subsequent manufacturing step.
[0087] In the illustrated embodiment, the bladder mem-
ber 130 can be supported on one end by the projection
123 (which can be annular), laterally by the sidewalls
122b of the housing 122 (which can be cylindrically
shaped), and at an other end by the base portions 136a
of the valve struts 136. In some embodiments, as with
other components, the projection 123 can be omitted
from the housing such that the bladder member is sup-
ported by the end portion 122a of the housing 122 instead
of by the projection 123. In the illustrated embodiment,
the projection 123 can be formed so as to effectively allow
the length of the housing 122 to be increased without
increasing the volume of the bladder member 130. It may
be desired to increase the length of the housing 122 to
provide a longer gripping surface for the user or medical
practitioner. Accordingly, in some of the embodiments,
such as those described above wherein the housing 122
does not comprise the projection 123 or comprises a
shorter projection 123, the length of the housing 122 may
be shorter than as illustrated in Figure 4A. In some em-
bodiments, the ratio of the radial thickness of the projec-
tion 123 to the sidewall 122b can be in the range of ap-
proximately 2 to 1 to approximately 10 to 1. In some em-
bodiments, the ratio is approximately 7 to 1.
[0088] In the illustrated embodiment, the bladder mem-
ber 130 can comprise a pair of opposing openings 148a,
148b through which fluid can pass. In some embodi-
ments, the bladder member 130 can be resilient and bi-
ased toward an expanded position, as illustrated in Fig-
ure 4A, so as to exert a force on the valve member 120
that biases the valve member 120 toward the closed po-

sition. In particular, in the illustrated embodiment, the
bladder member 130 can bias the tube member 132 to
sealably close against the inside surface of the luer tip
126. Further, the bladder member 130 can be configured
so that the volume within the inner cavity 133 of the blad-
der member 130 when the valve member 120 is in the
closed position (which is represented by V1 in Figure 4A)
can be greater than the volume of the cavity 133 within
the bladder member 130 when the valve member 120 is
in the open position (which is represented by V2 in Figure
4B). Thus, the volume of the cavity 133 within the bladder
member 130 can decrease when the valve member 120
moves from the closed position to the open position and
can increase when the valve member 120 moves from
the open position to the closed position. By increasing
the volume of the cavity 133 within the bladder member
130 as the valve member 120 moves to the closed posi-
tion, the bladder member 130 can essentially create a
force of suction that can reduce the amount of fluid or
medicament that can flow through or drip out of the open-
ing 138 as the valve member 120 is in the process of
closing by drawing such fluid back toward the bladder
member 130.
[0089] In the illustrated embodiment, the luer connec-
tor 110 can comprise a tube 150 positioned within the
inside surface of the port 124 at the second end 114 of
the luer connector 110. In the illustrated embodiment,
the tube 150 can be integrally formed with the bladder
member 130 and the tube 132 at the first end 112 of the
luer connector 110. Additionally, the luer connector 110
can comprise a sealing member 152 (which can be an-
nular) configured to prevent fluid or medicament from
entering into the chamber 146 from the port 124. The
sealing member 152 can comprise any of the materials,
geometries, sizes, or other details of configurations of
any other steel described herein. In some embodiments,
the sealing member 152 can be positioned between the
outside surface of the tube 150 and the inside surface of
the port 124 and can provide a generally fluid tight seal
between the tube 150 and the port 124. In some embod-
iments, the sealing member 152 can be formed from the
same material as the tube 150 and can be formed inte-
grally with the tube 150. In some embodiments, the seal-
ing member 152 can be formed separately from the tube
150 and positioned at the desired axial location of either
the tube 150 or the inside surface of the port 124. Ac-
cordingly, in some embodiments, either the inside sur-
face of the port 124 or the tube 150 can comprise features
such as channels or depressions to bias the sealing
member 152 to be secured in the desired location.
[0090] In the illustrated embodiment, the bladder mem-
ber 130, the tube 132, sealing member 144 and the tube
150 in the sealing member 152 are integrally formed from
the same material. The housing 122 can be generally a
tube-like structure with a passageway 154 that can ex-
tend from the second end 114 of the connector 110
through the axial center of the luer connector 110. In
some embodiments, when the luer connector 110 is in
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the open configuration as illustrated in Figure 4B, the
passageway 154 can permit fluid to flow from the second
end 114 through the port 124, the tube 150, the bladder
member 130, the tube 132, and out through the opening
138 in the luer tip 126 positioned at the first end 112 of
the luer connector 110. With reference to Figures 4A and
4B, near the second end 114 of the luer connector 110,
the port 124 and the corresponding section of the fluid
passageway 154 can be sufficiently wide so as to ac-
commodate a section of standard-diameter medical tub-
ing inserted therein. The length, diameter, or other fea-
tures and of the housing 122 (or any housing described
herein) can be the same as any other housing described
herein. As with other embodiments of the connector, the
port 124 can be made to comply with applicable stand-
ards and/or regulations, such as the ANSI standards.
[0091] Additionally, the shroud 128 can be sized and
configured as described above or as desired to securely
or removably attach the luer connector 110 to another
medical implement. Further, the housing 122, tip 126,
bladder member 130, or any other components or fea-
tures of the luer connector 110 may comprise any of the
materials, shapes, features, sizes, or other configura-
tions or details described with regard to any other tip
member disclosed herein. As with other embodiments,
the luer tip 126 can be made to comply with applicable
standards and/or regulations, such as the ANSI stand-
ards.
[0092] With reference to Figure 4B, as the male luer
connector 110 and female connector 76 move towards
each other into threaded engagement, the proximal end
84 of the tip of the female connector 76 contact the struts
136 of the valve member 120. As the male luer connector
110 and female connector 76 move further into threaded
engagement, the struts 136 can be moved toward the
second end 114 of the male connector 110 by the female
connector 76, thereby displacing the valve member 120
relative to the housing 122. Thus, the distal end portion
132a of the tube 132 can move away from the interior
distal end portion 126a of the tip 126 in the direction of
the second end 114 of the male connector 110 as the
male luer connector 110 and female connector 76 move
further into threaded engagement. As these two surfaces
move apart from one another, a gap can form between
the tube 132 and the luer tip 126, permitting fluid to pass
through the opening 138 into the fluid passageway 80 of
the female connector 76, or vice versa.
[0093] In some embodiments, as the valve member
120 moves relative to the housing 122, bladder member
130 compresses, causing the bladder member 130 to
exert a force on the valve member 120 biasing the valve
member 120 toward the closed position. The biasing
force from the bladder member 130 can be resisted by
the radially extending surface 78 of the female connector
76 contacting the inner threads 156 of the housing 122.
However, when the female connector 76 is withdrawn
from the male luer 110, the bladder member 130 can
return the sealing portion of the valve member 120 to the

closed position within the luer tip 126.
[0094] As shown in Figure 4B, in the opened configu-
ration, the fluid passageway 80 of the female connector
76 can communicate with the passageway 154 of the
valve member 120 so as to allow fluid to flow through the
passageway 154 and the fluid passageway 80 of the fe-
male connector 76 in either direction. Fluid can thereby
flow from tubing (not shown) or another connector or con-
duit that can be attached to the male luer 110, into the
passageway 154 of the valve member 120, through the
opening or openings 64 into the interior space 60 within
the luer tip 126, out from the interior space 60 within the
luer tip 126 through the opening 138 at the distal end
portion 126a of the luer tip 126 and into the fluid pas-
sageway 80 of the female connector 76, and vice versa.
A fluid-tight closure can also be formed between corre-
sponding tapers of the outside surface of the tip 126 and
the inner surface 86 of the female connector 76.
[0095] As discussed above, as the valve member 120
opens, causing the bladder member 130 to be com-
pressed, the volume of fluid that can be contained within
the cavity 133 of the bladder member 130 accordingly
decreases. In some embodiments, a constant source of
positive pressure can be imparted on the passageway
154 at the second end 114 of the luer connector 110
while the bladder member 130 is being compressed
(which decreases the volume of fluid in the cavity 133 of
the bladder member 130), and the fluid within the bladder
member 130 can be subjected to an increased pressure
due to the compression of the bladder member 130. In
some embodiments, this increased pressure can cause
the fluid within the bladder member 130 to flow through
the passageway 154 toward the first end 112 of the luer
connector 110 at an increased rate, until the pressure
within the bladder member 130 is equilibrated.
[0096] Conversely, in some embodiments, when the
female connector 76 is removed from the luer connector
110, the valve member 120 can move back toward the
closed position, thereby causing the volume of the cavity
133 within the bladder member 130 to transition from
volume V2 back to volume V1. The expansion of the in-
terior volume of the bladder member 130 can cause a
reduced pressure or suction to be generated within the
bladder member 130, in effect a vacuum. This reduced
pressure or suction can cause the bladder member 130
to draw at least some of the fluid that is within the pas-
sageway 154 near the first end 112, and fluid on the outer
surface of the tip 132a, back toward the bladder member
130. In some embodiments, the luer connector 110 may
be used to control the flow of fluids or medicaments that
are harmful or corrosive. In these circumstances, pre-
venting even a few drops from dripping out of the opening
138 upon removal of the female connector 76 can be
especially beneficial.
[0097] Referring now to Figures 4C-4D, some embod-
iments of the closeable luer connector 110’ will be de-
scribed in greater detail. In some embodiments, the luer
connector 110’ may comprise any of the components,
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features, materials, sizes, geometries, details, or config-
urations of any of the other luer connectors disclosed
herein. Figure 4C is a cross-sectional view of the luer
connector 110’ in a closed position. As described above,
when the valve member 120’ of the luer connector 110’
fluid is in the closed position, fluid is generally prevented
from flowing through the luer connector 110’. Figure 4D
is a cross-sectional view of the embodiment of the luer
connector 110’ in an open position due to the engage-
ment of a female connector 76’ with the luer connector.
The flow of fluid or medicament through the luer connec-
tor 110’ is represented by arrows in Figure 4D. As de-
scribed above, when the valve member 120’ of the luer
connector 110’ is in the open position, fluid can be gen-
erally permitted to flow through the luer connector 110’.
As with any embodiment of the luer connector described
herein, the seal or seals formed in the housing by the
valve member is generally sufficient to resist fluid flow
during normal operating conditions for medical valves.
[0098] In some embodiments, the luer connector 110’
can be the same or similar to the luer connector 110’
described above, with certain differences in some ver-
sions as illustrated and/or described below. First, in some
embodiments, as in the illustrated embodiment, the valve
member 120’ can be moved from the closed position (as
illustrated in Figure 4C) to the open position (as illustrated
in Figure 4D) without the use of the actuators or struts
136 as described above with respect to luer connector
110. With reference to Figure 4D, the luer connector 110’
can be threadedly engaged with the closeable female
connector 76’. The closeable female connector tip 82’ of
the female connector 76’ can have a radially extending
surface 84’ disposed on its external surface that can en-
gage with the inner threads 156’ formed on the inside
surface of the shroud 128’ of the luer connector 110’ to
engage the connectors 110’, 76’ as illustrated. In the il-
lustrated engagement, the fluid conduit 79’ of the female
connector 76’ can advance through the opening 138’ in
the luer tip 126’ by displacing the tube 132’ toward the
second end 114’ of the luer connector 110’. The tube
132’ can be configured so as to compress the bladder
member 130’ when the tube 132’ is displaced (as illus-
trated in Figure 4D), and to return to its closed position
within luer tip 126’ (as illustrated in Figure 4C) when the
female connector 76’ is disengaged from the luer con-
nector 110’. As the bladder member 130’ is compressed,
the volume within the cavity 133’ of the bladder member
130’ can decrease and exert a force on the tube 132’ so
as to return the tube 132’ to the closed position within
luer tip 126’ (as illustrated in Figure 4C) when the female
connector 76’ is disengaged from the luer connector 110’.
[0099] Further, as illustrated, as the fluid conduit 79’
of the female connector 76’ advances through the open-
ing 138’ in the luer tip 126’, a compressible seal element
77’ surrounding the fluid conduit 79’ can be compressed
so as to allow the fluid conduit 79’ to protrude there-
through. The force exerted while engaging the connec-
tors 110’, 76’ can be sufficient to compress the seal ele-

ment 77’ to expose the one or more openings 81’ in the
fluid conduit 79’. With the seal element 77’ compressed,
the fluid passageway 83’ can be in fluid communication
with the interior space of the luer tip 132’. As can be seen
in Figure 4D, the front surface of the fore portion 126a’
can contact the front surface of the sealing member 77’
so as to create and maintain a generally fluid tight seal
therewith. The compressed seal element 77’ can inhibit
fluid flowing into the interior of the closeable female con-
nector 76’ beyond the luer tip 132’. In this configuration,
fluid can flow from the second end 114’ of the luer con-
nector 110’, through at least the fluid passageway 154’,
the bladder member 130’, the tube 132’, the one or more
openings 164’ in the tube 132’, the opening 138’ in the
luer tip 126’, through the one or more openings 81’ in the
female connector 76’, and through the fluid passageway
83’. Thus, in the engaged position, the fluid conduit 79’
can protrude through the compressible seal element 77’
to a sufficient extent so that the fluid passageway 83’ of
the female connector 76’ is in fluid communication fluid
passageway 154’ of the luer connector 110’. In some
embodiments, the luer connector 110’ can also comprise
struts (not shown) as described above to allow the valve
120’ to be opened and closed, even if a female connector
of the type illustrated in Figure 4D is used.
[0100] Referring now to Figures 5A-5B, some embod-
iments of the closeable luer connector 210 will be de-
scribed. In some embodiments, the luer connector 210
may comprise any of the components, features, materi-
als, sizes, geometries, details, or configurations of any
of the other luer connectors disclosed herein. Figure 5A
is a cross-sectional view of the luer connector 210 in a
closed position so that fluid is generally prevented from
flowing through the luer connector 210. Figure 5B is a
cross-sectional view of the embodiment of the luer con-
nector 210 in an open position, which can be caused by
engagement of a female connector 76 with the luer con-
nector. The flow of fluid or medicament through the luer
connector 210 is represented by arrows in Figure 5B. As
described above, when the valve member 210 of the luer
connector 210 is in the open position, fluid can be gen-
erally permitted to flow through the luer connector 210.
[0101] In some embodiments, the luer connector 210
can be the same or similar to the luer connector 110
described above, with certain differences in some ver-
sions as illustrated and/or described below. Accordingly,
in some embodiments, the luer connector 210 may op-
erate in the same or similar manner as compared to the
luer connector 110 described above. In some embodi-
ments, as in the illustrated embodiment, the connector
210 can include a valve member 220 including a tube
232 configured to generally complement the inner sur-
face of the male luer 226. At least a portion of the tube
232 is configured to engage the inner surface of the male
luer 226 as discussed with other embodiments disclosed
herein.
[0102] A bladder member 230 generally encloses an
internal cavity 233. The wall 230b of the bladder member
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230 can define a corrugated shape, which can have mul-
tiple inward and outward folds in the side portion 230b
of the bladder member 230. In some embodiments, the
multiple inward and outward folds of the corrugated blad-
der member 230 may facilitate compression of the blad-
der member 230 as the female connector 76 is threaded
into the luer connector 210. As with other connectors
disclosed herein, the volume of cavity 233 can vary as
the connector 210 moves to and from the open and
closed positions. Specifically, the cavity 233 is preferably
configured to change from a first large volume V1 when
in the connector 210 is in the closed position to a second
smaller volume V2 when the connector 210 is in the open
position. The expansion of the interior volume of the blad-
der member 230 can cause a reduced pressure or suction
to be generated within the bladder member 230, in effect
a vacuum. This reduced pressure or suction can cause
the bladder member 230 to draw at least some of the
fluid that is within the passageway 254 near the first end
212, and fluid on the outer surface of the tip 232a of tube
232, back toward the bladder member 230.
[0103] Additionally, in some embodiments, the aft por-
tion 230a of the bellows 230 can be sealed to the aft
portion 222a of the housing to 222 so as to prevent fluid
or medicament that is passing through the luer connector
210 from leaking between the aft portion 230a of the bel-
lows 230 and the end portion 222a of the housing 222
into the chamber 246 within the housing 222. Addition-
ally, the complementary mating surfaces of the end por-
tion 232a of the tube 232 as well as the end portion 226a
of the luer tip 226 can define alternative shapes and sizes
as compared to other portions of the luer connectors dis-
closed herein, as illustrated in Figures 5A and 5B. The
shapes, sizes, features, or any other aspects of the luer
connector 210 illustrated in Figures 5A and 5B can be
implemented in any luer connector disclosed herein.
[0104] Referring now to Figures 5C-5D, some embod-
iments of the closeable luer connector 210’ will be de-
scribed. In some embodiments, the luer connector 210’
may comprise any of the components, features, materi-
als, sizes, geometries, details, or configurations of any
of the other luer connectors disclosed herein. Figure 5C
is a cross-sectional view of the luer connector 210’ in a
closed position such that fluid is generally prevented from
flowing through the luer connector 210’. Figure 5D is a
cross-sectional view of the embodiment of the luer con-
nector 210’ in an open position due to the engagement
of a female connector 76’ with the luer connector. The
flow of fluid or medicament through the luer connector
210’ is represented by arrows in Figure 5D. As described
above, when the valve member 210’ of the luer connector
210’ is in the open position, fluid can be generally per-
mitted to flow through the luer connector 210’.
[0105] In some embodiments, the luer connector 210’
can be the same or similar to the luer connector 210’
described above, with certain differences in some version
as illustrated and/or described below. In some embodi-
ments, as in the illustrated embodiment, the valve mem-

ber 220’ can be moved from the closed position (as illus-
trated in Figure 5C) to the open position (as illustrated in
Figure 5D) without the use of the actuators or struts 236
as described above with respect to luer connector 210.
With reference to Figure 5D, the luer connector 210’ can
be threadedly engaged with the closeable female con-
nector 76’. The closeable female connector tip 82’ of the
female connector 76’ can have a radially extending sur-
face 84’ disposed on its external surface that can engage
with the inner threads formed on the inside surface of the
shroud 228’ of the luer connector 210’ to engage the con-
nectors 210’, 76’ as illustrated. In the illustrated engage-
ment, the fluid conduit 79’ of the female connector 76’
can advance through the opening 238’ in the luer tip 226’
by displacing the tube 232’ toward the second end 214’
of the luer connector 210’. The tube 232’ can be config-
ured so as to compress the bladder member 230’ when
the tube 232’ is displaced as illustrated in Figure 5D, and
to return to its closed position within luer tip 226’ (as il-
lustrated in Figure 5C) when the female connector 76’ is
disengaged from the luer connector 210’. As the bladder
member 230’ is compressed, the volume of the cavity
233’ within the bladder member 230’ can decrease and
exert a force on the tube 232’ so as to return the tube
232’ to the closed position within luer tip 226’ (as illus-
trated in Figure 5C) when the female connector 76’ can
be disengaged from the luer connector 210’. The change
in volume can further result in a vacuum like effect, as
discussed in connection with other embodiments dis-
closed herein, that can draw fluid from the first end 212’
toward the bladder member 230’.
[0106] Further, as illustrated, as the fluid conduit 79’
of the female connector 76’ advances through the open-
ing 238’ in the luer tip 226’, a compressible seal element
77’ surrounding the fluid conduit 79’ can be compressed
so as to allow the fluid conduit 79’ to protrude there-
through. The force exerted while engaging the connec-
tors 210’, 76’ can be sufficient to compress the seal ele-
ment 77’ to expose the one or more openings 81’ in the
fluid conduit 79’. With the seal element 77’ compressed,
the fluid passageway 83’ can be in fluid communication
with the interior space of the luer tip 232’. As can be seen
in Figure 5D, the front surface of the fore portion 226a’
can contact the front surface of the sealing member 77’
so as to create and maintain a generally fluid tight seal
therewith. The compressed seal element 77’ can inhibit
fluid flowing into the interior of the closeable female con-
nector 76’ beyond the luer tip 232’. In this configuration,
fluid can flow from the second end 214’ of the luer con-
nector 210’, through at least the fluid passageway 254’,
the bladder member 230’, the tube 232’, the one or more
openings 264’ in the tube 232’, the opening 238’ in the
luer tip 226’, through the one or more openings 81’ in the
female connector 76’, and through the fluid passageway
83’. Thus, in the engaged position, the fluid conduit 79’
can protrude through the compressible seal element 77’
to a sufficient extent so that the fluid passageway 83’ of
the female connector 76’ can be in fluid communication
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with the fluid passageway 254’ of the luer connector 210’.
In some embodiments, the luer connector 210’ may also
comprise struts (not shown) as described above to allow
the valve 220’ to be opened and closed, even if a female
connector of the type illustrated in Figure 5D is used.
[0107] Referring now to Figures 6A-6B, some embod-
iments of the closeable luer connector 310 will be de-
scribed. In some embodiments, the luer connector 310
may comprise any of the components, features, materi-
als, sizes, geometries, details, or configurations of any
of the other luer connectors disclosed herein. Figure 6A
is a cross-sectional view of the luer connector 310 in a
closed position such that fluid is generally prevented from
flowing through the luer connector 310. Figure 6B is a
cross-sectional view of the embodiment of the luer con-
nector 310 in an open position due to the engagement
of a female connector 76 with the luer connector. The
flow of fluid or medicament through the luer connector
310 is represented by arrows in Figure 6B. As described
above, when the valve member 320 of the luer connector
310 is in the open position, fluid can be generally permit-
ted to flow through the luer connector 310.
[0108] In some embodiments, the luer connector 310
can be the same or similar to the luer connector 110
described above, with certain differences in some ver-
sions as illustrated and/or described below. Accordingly,
in some embodiments, the luer connector 310 may op-
erate in the same or similar manner as compared to the
luer connector 110 described above. In some embodi-
ments, the bladder member 330, the tube 332, and the
valve struts 336 may all be integrally formed. In some
embodiments, the bladder member 330, the tube 332,
and the valve struts 336 may be all formed from the same
material, such as a resilient rubber material like silicone,
or may each be formed from a different material and ad-
hered, bonded, fused, or otherwise attached together in
a suitable manner. As with any of the valve struts de-
scribed above, the valve struts 336 can be suitably rigid
and otherwise configured such that, when a female con-
nector 76 is threadingly engaged with the luer connector
310, the struts 336 can be axially depressed toward the
bladder member 330, causing the bladder member 330
to compress. Additionally, in some embodiments, the
bladder member 330 may define a bellows-type shape,
as illustrated in Figures 5A and 5B above. In some em-
bodiments, the bladder member 330 preferably defines
an internal cavity 333 with a volume that increases as
the valve member 320 moves from the open position to
the closed position to effect a suction of fluid from the
first end 312 toward the second end 314 of the connector.
[0109] In some embodiments, the aft portion 330a of
the bellows 330 may define a sealing member 352 that
can be configured to seal the aft portion 330a of the blad-
der member 330 to the aft portion 322a of the housing
to 322 so as to prevent any fluid or medicaments passing
through the luer connector 310 from leaking into the
chamber 346 within the housing 322 during operation. In
some embodiments, the sealing member 352 may define

an annular shape and may be positioned between the
bladder member 330 and the aft portion 322a of the hous-
ing 322. In some embodiments, the sealing member 352
may be integrally formed with the bladder member 330.
Additionally, the complementary mating surfaces of the
end portion 332a of the tube 332 as well as the end portion
326a of the luer tip 326 can define alternative shapes
and sizes as compared to other portions of the luer con-
nectors disclosed herein, as illustrated in Figures 6A and
6B. The shapes, sizes, features, or any other aspects of
the luer connector 310 illustrated in Figures 6A and 6B
can be implemented in any luer connector disclosed
herein.
[0110] Referring now to Figures 6C-6D, some embod-
iments of the closeable luer connector 310’ will be de-
scribed in greater detail. In some embodiments, the luer
connector 310’ may comprise any of the components,
features, materials, sizes, geometries, details, or config-
urations of any of the other luer connectors disclosed
herein. Figure 6C is a cross-sectional view of the luer
connector 310’ in a closed position such that fluid is gen-
erally prevented from flowing through the luer connector
310’. Figure 6D is a cross-sectional view of the embod-
iment of the luer connector 310’ in an open position due
to the engagement of a female connector 76’ with the
luer connector. The flow of fluid or medicament through
the luer connector 310’ is represented by arrows in Figure
6D. As described above, when the valve member 310’
of the luer connector 310’ is in the open position, fluid
can be generally permitted to flow through the luer con-
nector 310’.
[0111] In some embodiments, the luer connector 310’
can be the same or similar to the luer connector 310
described above, with certain differences in some ver-
sions as illustrated and/or described below. In some em-
bodiments, as in the illustrated embodiment, the valve
member 320’ can be moved from the closed position (as
illustrated in Figure 6C) to the open position (as illustrated
in Figure 6D) without the use of the actuators or struts
336 as described above with respect to luer connector
310. With reference to Figure 6D, the luer connector 310’
can be threadedly engaged with the closeable female
connector 76’. The closeable female connector tip 82’ of
the female connector 76’ can have a radially extending
surface 84’ disposed on its external surface that can en-
gage with the inner threads formed on the inside surface
of the shroud 328’ of the luer connector 310’ to engage
the connectors 310’, 76’ as illustrated. In the illustrated
engagement, the fluid conduit 79’ of the female connector
76’ can advance through the opening 338’ in the luer tip
326’ by displacing the tube 332’ toward the second end
314’ of the luer connector 310’. The tube 332’ can be
configured so as to compress the bladder member 330’
when the tube 332’ is displaced as illustrated in Figure
6D. As the bladder member 330’ is compressed, the vol-
ume of the cavity 333’ within the bladder member 330’
can decrease and exerts a force on the tube 332’ so as
to return the tube 332’ to the closed position within luer
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tip 326’ (as illustrated in Figure 6C) when the female con-
nector 76’ is disengaged from the luer connector 310’.
Additionally, in some embodiments, the volume of space
within the cavity 333’ of the bladder member 330’ can
increase as the valve member 320’ returns to the closed
position, creating a suction force that can draw excess
fluid from the interior of the luer tip 326’ into the bladder
member 330’.
[0112] Further, as illustrated, as the fluid conduit 79’
of the female connector 76’ advances through the open-
ing 338’ in the luer tip 326’, a compressible seal element
77’ surrounding the fluid conduit 79’ can be compressed
so as to allow the fluid conduit 79’ to protrude there-
through. The force exerted to engage the connectors
310’, 76’ can be sufficient to compress the seal element
77’ to expose the one or more openings 81’ in the fluid
conduit 79’. With the seal element 77’ compressed, the
fluid passageway 83’ can be in fluid communication with
the interior space of the luer tip 332’. As can be seen in
Figure 6D, the front surface of the fore portion 326a’ can
contact the front surface of the sealing member 77’ so
as to create and maintain a generally fluid tight seal there-
with. The compressed seal element 77’ can inhibit fluid
flow into the interior of the closeable female connector
76’ beyond the luer tip 332’. In this configuration, fluid
can flow from the second end 314’ of the luer connector
310’, through at least the fluid passageway 354’, the blad-
der member 330’, the tube 332’, the one or more open-
ings 364’ in the tube 332’, the opening 338’ in the luer tip
326’, through the one or more openings 81’ in the female
connector 76’, and through the fluid passageway 83’.
Thus, in the engaged position, the fluid conduit 79’ can
protrude through the compressible seal element 77’ to a
sufficient extent so that the fluid passageway 83’ of the
female connector 76’ is in fluid communication fluid pas-
sageway 354’ of the luer connector 310’. In some em-
bodiments, the luer connector 310’ may also comprise
struts (not shown) as described above to allow the valve
320’ to be opened and closed, even if a female connector
of the type illustrated in Figure 6D is used.
[0113] Referring now to Figures 7A-7C, some embod-
iments of the closeable luer connector 410 will now be
described. In some embodiments, the luer connector 410
may comprise any of the components, features, materi-
als, sizes, geometries, details, or configurations of any
of the other luer connectors disclosed herein. Detail and
description of components or features that are similar to
those of other luer connectors or other devices disclosed
herein may be limited or omitted.
[0114] Figure 7A is a side view of the outside of the
embodiment of the luer connector 410. Figure 7B is a
cross-sectional view of the luer connector 410 in a closed
position so that fluid is generally prevented from flowing
through the luer connector 410. Figure 7B is a cross-
sectional view of the luer connector 410, showing the
valve member 420 in an open position configured to per-
mit the flow of fluid through the luer connector 410.
[0115] As illustrated in Figure 7A, some embodiments

of the assembled luer connector 410 can comprise a
housing 422, a port 424 positioned near the second or
distal end 414 of the luer connector 410, a luer tip 426
positioned near the first or proximal end 412 of the luer
connector 410, a shroud 428 surrounding at least a por-
tion of the luer tip 426, a resilient spring member 430
supported within the housing 422, and the valve member
420 mentioned above also supported within the housing
422. In some embodiments, the spring member 430 may
be helical in shape and formed from a metallic material,
such as stainless steel, spring alloy, or other suitable
metallic material, or from a suitable plastic or rubber ma-
terial in a helical shape or in the shape of a solid, hollow,
or perforated cylinder.
[0116] In the illustrated embodiment, the valve mem-
ber 420 can comprise a tube 432 projecting from a valve
base 434 toward the first end 412 of the connector 410,
and a valve strut 436 that can project from the valve base
434. In some embodiments, in an assembled configura-
tion, the luer connector 410 may comprise more than one
valve strut 436, each of which can be positioned so as
to be adjacent to the tip 426 along two sides of the tip
426. When the luer connector 410 is in the closed posi-
tion, the outer surface of the distal portion 432a of the
valve tube 432 can be sealingly closed against the inner
surface of the distal portion 426a of the luer tip 426 such
that fluid is generally prevented from flowing through the
opening 438 formed in the distal and 426a of the luer tip
426.
[0117] In the illustrated embodiment, the tube 432 can
be slidably supported so as to translate axially within the
luer tip 426. Further, the valve struts 436 that can be
supported in a cantilevered disposition by the valve base
434 can be configured so as to slide within the openings
440 formed through the internal wall 442 of the housing
422. The number of openings 440 through the internal
wall 442 can be equal to the number of the valve struts
436 that can be supported by the valve base 434. A seal-
ing member 444 (which can define an annular shape)
can be positioned around the outside surface of the tube
432 so as to provide a seal between the outside surface
of the tube 432 and the inside surface of the luer tip 426
during the operation of the luer connector 410 (i.e., as
the valve member 420 moves between the open and the
closed positions). In some embodiments, the sealing
member 444 may be integrally formed with the luer tip
426 or may be separately formed and fused to, adhered
to, or otherwise attached to or supported by the luer tip
426. In some embodiments, the sealing member 444 may
be integrally formed with the tube 432 or may be sepa-
rately formed and fused to, adhered to, or otherwise at-
tached to or supported by the tube 432.
[0118] Additionally, an annular sealing member 445
can be positioned around the outside surface of each of
the valve struts 436 so as to provide a seal between each
of the valve struts 436 and each of the openings 440 in
the internal wall 442, so as to prevent any fluid from flow-
ing through the opening or openings 440 into the chamber
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446. In the illustrated embodiment, the chamber 433 is
the space that is generally confined by the end wall 422a
of the housing 422, the sidewall 422b (which can be cy-
lindrically shaped) of the housing 422, and the internal
wall 442 formed in the housing 422. Some embodiments
of the luer connector 410 can comprise a sealing member
447 which, in some embodiments, can be annular,
around the outside surface 434a (which can be cylindri-
cally shaped) of the valve base 434. In some embodi-
ments, the luer connector 410 can be configured such
that the sealing member 447 remains in a constant po-
sition relative to the valve base 434 so as to move with
the valve base 434 as the valve member 420 moves be-
tween the open and the closed position.
[0119] In the illustrated embodiment, the spring mem-
ber 430 can be supported near the second end 414 of
the luer connector 410 by the end wall 422a of the housing
422 and at the other end by the valve base 434. The
spring member 430 can comprise an axial opening
through the center thereof through which fluid or medi-
cament can pass. Additionally, in some embodiments, a
fluid may pass between the coils of the spring member
430. The spring member 430 can be resilient and biased
toward an expanded position, as illustrated in Figure 7B,
so as to exert a force on the valve member 420 that biases
the valve member 420 toward the closed position. In
some embodiments, as the valve member 420 moves
relative to the housing 422, the preferably resilient spring
member 430 will compress, causing the spring member
430 to exert a force on the valve member 420 that can
bias the valve member 420 toward the closed position.
The biasing force from the spring member 430 can be
resisted by the threaded engagement of the female con-
nector 76 with the luer connector 410. However, when
the female connector 76 is withdrawn from the male luer
410, the spring member 430 can return the sealing por-
tion of the valve member 420 to the closed position within
the luer tip 426.
[0120] In some embodiments, luer connector 410 can
be configured so that the volume within the chamber 433
between the sealing member 447 the valve base 443,
and the end wall 422a of the housing when the valve
member 420 is in the closed position (which is represent-
ed by V1 in Figure 7B) can be greater than volume within
the chamber 433 between the sealing member 447, the
valve base 434, and the end wall 422a when the valve
member 420 is in the open position (which is represented
by V2 in Figure 7C). In these embodiments, the sealing
member 447 can move with the valve base 434 along a
portion of the inside surface of the sidewall 422b of the
housing 422. In some embodiments, the sidewall 422b
of the housing 422 can define a generally cylindrical
shape. Thus, in these embodiments, the volume of space
within the portion of the chamber 433 described above
can increase when the valve member 420 moves from
the open position to the closed position, so as to create
a force of suction that can reduce the amount of fluid or
medicament that can flow through or drip out of the open-

ing 438, or to retract dripping fluid back into the opening
438, as the valve member 420 is closed.
[0121] In some embodiments, any of the features of
the valve member 420, including the valve tube 432, the
valve base 434, and the valve struts 436 can be integrally
formed, or in other embodiments, can be separately
formed and adhered or otherwise joined together in sub-
sequent manufacturing steps. In some embodiments, the
end wall 422a can be formed integrally with at least the
sidewalls 422b of the housing 422. In some embodi-
ments, the end wall 422a can be formed separately as
compared to at least the sidewalls 422b and joined or
adhered thereto in a subsequent manufacturing step.
[0122] The housing 422 can be generally a tube-like
structure with a passageway 454 that can extend from
the second end 414 of the connector 410 through the
axial center of the luer connector 410. Thus, in some
embodiments, when the luer connector 410 is in the open
configuration as illustrated in Figure 7C, the passageway
454 can permit fluid to flow from the second end 414
through the port 424, the spring member 430, the tube
432, and out through the opening 438 in the luer tip 426
positioned at the first end 412 of the luer connector 410.
With reference to Figures 7B and 7C, near the second
end 414 of the luer connector 410, the port 424 and the
corresponding section of the fluid passageway 454 can
be adapted to accommodate a section of standard-diam-
eter medical tubing inserted therein or a standard male
luer tip.
[0123] Figure 7C is a cross-sectional view of the luer
connector 410 of the luer connector 410 in an open po-
sition so that fluid is generally permitted to flow through
the luer connector 410. The flow of fluid or medicament
through the luer connector 410 is represented by arrows
in Figure 7C. With reference to Figure 7C, the valve mem-
ber 420 has preferably been moved to the open position
by the insertion the female connector 76. As shown in
Figure 7C and discussed above, the struts 436 of the
valve member 420 can extend through openings 440 in
the internal wall 442 of the housing 422 such that, in the
closed position, the ends of the struts 436 extend past
the internal wall 442 toward the first end 412 of the con-
nector 410. As with other luer connectors described
above, the struts 436 can be configured to engage the
proximal ends 84 of the female connector 76 as the fe-
male connector 76 advances into engagement with the
closeable male luer 410. Figure 7C illustrates a cross-
section of an embodiment of the luer connector 410
wherein the valve member 420 has been caused to be
opened by the insertion of an exemplifying female con-
nector 76 in a similar manner as other luer connectors
comprising struts described above.
[0124] As shown in Figure 7C, the two connectors 410,
76 can be threadedly engaged toward one another until
the taper of the inner surface 86 of the female luer con-
nector 76 lies adjacent to or abuts the correspondingly
tapered external surface 426b of the tip 426, or until two
luers 410, 76 can be sealingly engaged and the valve

39 40 



EP 2 382 006 B1

22

5

10

15

20

25

30

35

40

45

50

55

member 420 has been moved to the open position (as
described above or in connection with any similarly con-
figured luer connectors or valve members). In other em-
bodiments, the two luers 410, 76 may be threadedly en-
gaged until the second end of the tip 426 forms a closure
with a corresponding surface (not shown) of the female
connector 76.
[0125] Additionally, when used with certain alternative
embodiments of the female connector 76 an internal fluid
conduit of the female connector 76 may contact the distal
end portion 432a of the tube 432 before the housing of
the female connector 76 contacts the struts 436 (if any),
thereby opening the male connector 410. In some em-
bodiments, the closure may remain intact until the inner
surface 86 of the tip of the female connector 76 has
formed a closing engagement with the outer surface of
the tip 426 of the luer connector 410, inhibiting fluid within
the passageway 454 of the luer connector 410 from being
exposed to the external environment.
[0126] Referring now to Figures 7D-7E, some embod-
iments of the closeable luer connector 410’ will be de-
scribed in greater detail. In some embodiments, the luer
connector 410’ may comprise any of the components,
features, materials, sizes, geometries, details, or config-
urations of any of the other luer connectors disclosed
herein. In particular, in the illustrated embodiment, the
luer connector 410’ can be formed and configured to have
the same features as the luer connector 410 described
above, with the exception of the spring member 430 and
the sealing member 447 of the luer connector 410, which
will now be described.
[0127] With reference to Figure 7D, the sealing mem-
ber 447’ can be positioned between the preferably gen-
erally planar surface of the valve base 434’ and the pref-
erably generally planar interior surface of the end wall
422a’. In some embodiments, the valve base 434’ in the
interior surface of the end wall 422a’ may define a de-
pression or other features to support the sealing member
447’. Additionally, in some embodiments, the sealing
member 447’ may be secured to either the valve base
434’ or the interior surface of the end wall 422a’ with an
adhesive or by any other suitable method. As illustrated
in Figures 7D and 7E, the sealing member 447’ may pro-
vide a generally fluid tight seal to prevent fluid that is
flowing through the passageway 454’ from leaking into
the cavity 446’ outside of the sealing member 447’. Ad-
ditionally, as with other embodiments of luer connectors
described above, the luer connector 410’ can be config-
ured to provide a reduced pressure or suction so as to
draw fluid from the opening or openings 464 within the
luer tip 426 into the sealing member 447’ as the valve
member 420’ moves to the closed position.
[0128] In particular, similar to other luer connectors de-
scribed above, the volume of space of the cavity 433’
generally formed within the sealing member 447’ when
the luer connector 410’ is in the closed position (which
is represented by VI’ in Figure 7D) can be larger than the
volume of space within of the cavity 433’ of the sealing

member 447’ when the luer connector 410’ is in the open
position (which is represented by V2’ in Figure 7D). The
increase in the volume of the cavity 433’ within the sealing
member 447’ as the valve member 420’ moves from the
closed to the open position can create a reduced pres-
sure that draws the fluid from the luer tip 426’ or tube
432’ back into the passageway 454’.
[0129] Additionally, in some embodiments, the sealing
member 447’ may be formed from a resilient material
such as, but not limited to, silicone, rubber, or other suit-
able material, that exerts a tensile force on the valve base
434’ as the sealing member 447’ is being compressed
(i.e., when the valve member 420’ is moved from the
closed to the open position). In these embodiments, the
tensile force created by the sealing member 447’ can
bias the valve member 420’ toward the closed position,
so that a separate spring member is not required. How-
ever, in some embodiments, the luer connector 410’ may
comprise both the sealing member 447’ and an axial
spring member, similar to any of the spring members
described above. Further, in some embodiments, an ax-
ial spring member made from a suitable metal or any
other suitable material may be formed integrally with the
sealing member 447’.
[0130] Referring now to Figures 7F-7G, some embod-
iments of the closeable luer connector 410" will be de-
scribed in greater detail. In some embodiments, the luer
connector 410" may comprise any of the components,
features, materials, sizes, geometries, details, or config-
urations of any of the other luer connectors disclosed
herein. For example, in the illustrated embodiment, the
luer connector 410" can be formed and configured to
have the same features as the luer connector 410, with
certain differences in some versions as described below.
The valve member 420" can be configured so that the
fluid flow path goes around the valve member
420" instead of through an internal opening in the valve
member as described above with respect to luer connec-
tor 410. Accordingly, the luer connector 410" can be
formed so as to not have a sealing member surrounding
the valve member 420", which would otherwise obstruct
the fluid flow path.
[0131] Additionally, in the illustrated embodiment, the
luer connector 410" can be configured to generally pre-
vent leakage through the opening 438" at the end of the
luer tip 426" as the valve member 420" is moved to the
closed position. In particular, the luer connector 410" can
comprise a vacuum member 450" that can be configured
so as to provide a source of reduced pressure to the
chamber 433" as the valve member 420" is moving to-
wards the closed position.
[0132] Referring now to Figures 8A-8B, some embod-
iments of the closeable luer connector 510 will now be
described. In some embodiments, the luer connector 510
may comprise any of the components, features, materi-
als, sizes, geometries, details, or configurations of any
of the other luer connectors disclosed herein. Detail and
description of components or features that are similar to
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those of other luer connectors or other devices disclosed
herein may be limited or omitted.
[0133] Figure 8A is a cross-sectional view of the luer
connector 510 in a closed position so that fluid is gener-
ally prevented from flowing through the luer connector
510. Figure 8B is a cross-sectional view of the luer con-
nector 510 in an open position. The flow of fluid or med-
icament through the luer connector 510 is represented
by arrows in Figure 8B. In the open position, the valve
member 520 can be adapted to facilitate the flow of fluid
through the luer connector 510 by opening a channel
through the connector 510.
[0134] As illustrated in Figure 8A, some embodiments
of the assembled luer connector 510 can comprise a
housing 522, a port 524 positioned near the second end
514 of the luer connector 510, a luer tip 526 positioned
near the first end 512 of the luer connector 510, a shroud
528 surrounding at least a portion of the luer tip 526, a
resilient spring member 530 supported within the housing
522, and the valve member 520 mentioned above also
supported within the housing 522. In some embodiments,
the spring member 530 may be helical in shape and
formed from a metallic material, such as stainless steel,
spring alloy, or other suitable metallic material. In some
embodiments, the spring member 530 may be formed
from a suitable plastic or rubber material, and may be
formed in a helical shape, or in the shape of a solid or
hollow cylinder. In some embodiments, as in the illustrat-
ed embodiment, the valve base 534 and the end portion
522a of the housing 522 can be configured to provide
lateral support to the end portions spring member 530
so as to prevent the end portions of the spring member
530 from moving in a transverse direction. In particular,
the valve base 534 and the end portion 522a of the hous-
ing 522 may define protrusions 523 that can circumscribe
the end portions of the spring member 530. In other em-
bodiments, valve base 534 and the end portion 522a may
comprise other features such as, but not limited to, de-
pressions, channels, adhesive or other suitable materials
or features to suitably secure the end portion of the spring
member 530.
[0135] In the illustrated embodiment, the valve mem-
ber 520 can comprise a tube 532 projecting from a valve
base 534 toward the first end 512 of the connector 510,
and a valve strut 536 that can also project from the valve
base 534. In some embodiments, in an assembled con-
figuration, the luer connector 510 may comprise more
than one valve strut 536, each of which can be positioned
so as to be adjacent to the tip 526 along two sides of the
tip 526. When the valve member 520 of the luer connector
510 is in the closed position, the outer surface of the distal
portion 532a of the valve tube 532 can be sealingly closed
against the inner surface of the distal portion 526a of the
luer tip 526 such that fluid can be generally prevented
from flowing through the opening 538 formed in the distal
and 526a of the luer tip 526. In some embodiments, the
end portion 532a of the tube 532 can comprise any size,
geometry, material or materials, or other features or de-

tails as would be suitable for the tube 532, or as described
above with regard to any other tubes disclosed herein.
[0136] In the illustrated embodiment, the tube 532 can
be slidably supported so as to translate axially within an
opening 539 in the internal wall 542 of the housing 522,
as well as to translate axially within the luer tip 526. Fur-
ther, the valve strut 536 can be supported in a cantilev-
ered disposition by the valve base 534 and can be con-
figured so as to slide within the opening 540 formed
through the internal wall 542 of the housing 522. In some
embodiments, the luer connector 510 may comprise a
seal between the valve strut 536 and the opening 540 to
prevent fluid from leaking into the chamber 546. The
number of openings 540 through the internal wall 542
can be equal to the number of the valve struts 536 that
can be supported by the valve base 534.
[0137] A sealing member 544 (which can be generally
annular in shape) can be positioned around the outside
surface of the tube 532 so as to seal the opening 539 as
the tube 532 slides axially therethrough during the oper-
ation of the luer connector 510 (i.e., as the valve 520
moves between the open and the closed positions). In
some embodiments, the sealing member 544 may be
integrally formed with the luer tip 526 or may be sepa-
rately formed and fused to, adhered to, or otherwise at-
tached to or supported by the luer tip 526. In some em-
bodiments, the sealing member 544 may be integrally
formed with the internal wall 542 of the housing 522 or
may be separately formed and fused to, adhered to, or
otherwise attached to or supported by the internal wall
542 of the housing 522.
[0138] In the illustrated embodiment, the spring mem-
ber 530 can be supported near the second end 514 of
the luer connector 510 by the end wall 522a of the housing
522 and at the other end by the valve base 534. The
spring member 530 can be resilient and biased toward
an expanded position, as illustrated in Figure 8A, so as
to exert a force on the valve member 520 that biases the
valve member 520 toward the closed position. In some
embodiments, as the valve member 520 moves relative
to the housing 522, the spring member 530 can com-
press, increasing the force that is exerted on the valve
member 520. The biasing force from the spring member
530 can be resisted by the threaded engagement of the
female connector 76 with the luer connector 510. How-
ever, when the female connector 76 is withdrawn from
the luer connector 510, the spring member 530 can return
the sealing portion of the valve member 520 to the closed
position within the luer tip 526.
[0139] In some embodiments, any of the features of
the valve member 520, including the valve tube 532, the
valve base 534, and the valve struts 536 can be integrally
formed, or, in other embodiments, can be separately
formed and adhered or otherwise joined together in sub-
sequent manufacturing steps. In some embodiments, the
end wall 522a can be formed integrally with at least the
sidewalls 522b of the housing 522. In some embodi-
ments, the end wall 522a can be formed separately as
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compared to at least the sidewalls 522b and joined or
adhered thereto in a subsequent manufacturing step.
[0140] The housing 522 can be generally a tube-like
structure with a passageway 554 that can extend from
the second end 514 of the connector 510. With reference
to Figures 8A and 8B, the fluid passageway 554 can
channel the fluid or medicament flowing through the luer
connector 510 around the chamber 546 in which the valve
base 534 and spring member 530 can be positioned. The
passageway 554 defines a cavity 533. In some embod-
iments, routing the fluid passageway 554 around the
chamber 546 may decrease the volume of the cavity 533
within the passageway 554 which can increase the fluid
volume efficiency of the luer connector 510, i.e., it can
reduce the amount of fluid that may be trapped in the luer
connector 510 when the valve member 520 is closed.
Thus, in some embodiments, when the luer connector
510 is in the open configuration as illustrated in Figure
8B, the passageway 554 can permit fluid to flow from the
second end 514 through the passageway 554 and out
through the opening 538 in the luer tip 526. As shown in
Figure 8B, in the opened configuration, the fluid passage-
way 80 of the female connector 76 can communicate with
the passageway 554 of the valve member 520 so as to
allow fluid to through the passageway 554 and the fluid
passageway 80 of the female connector 76 in either di-
rection.
[0141] With reference to Figure 8B, as with certain oth-
er luer connectors disclosed herein, the valve member
520 has preferably been moved to the open position by
the insertion the female connector 76. As shown in Figure
8B, the struts 536 of the valve member 520 can extend
through openings 540 in the internal wall 542 of the hous-
ing 522 such that, in the closed position, the ends of the
struts 536 extend past the internal wall 542 toward the
first end 512 of the connector 510.
[0142] As shown in Figure 8B, the two connectors 510,
76 can be threadedly engaged towards one another until
the taper of the inner surface 86 of the female luer con-
nector 76 lies adjacent to or abuts the correspondingly
tapered external surface 526b of the tip 526, or until two
luers 510, 76 are sealingly engaged and the valve mem-
ber 520 has been moved to the open position (as de-
scribed above or in connection with any similarly config-
ured luer connectors or valve members). In some em-
bodiments, the two luers 510, 76 may be threadedly en-
gaged until the second end of the tip 526 forms a closure
with a corresponding surface (not shown) of the female
connector 76.
[0143] Additionally, when used with certain alternative
embodiments of the female connector 76, an internal fluid
conduit of the female connector 76 may contact the distal
end portion 532a of the tube 532 before the housing of
the female connector 76 contacts the struts 536 (if any),
thereby opening the male connector 510. In some em-
bodiments, the closure may remain intact until the inner
surface 86 of the tip of the female connector 76 has
formed a closing engagement with the outer surface of

the tip 526 of the luer connector 510, preventing any fluid
within the passageway 554 of the luer connector 510
from ever being exposed to the external environment.
[0144] With reference to Figures 8C and 8D, another
configuration of the luer connector 510 will be described.
With reference to Figures 8C and 8D, the luer connector
510’ may comprise any of the components, features, ma-
terials, sizes, geometries, details, or configurations of any
of the other luer connectors disclosed herein. For exam-
ple, the luer connector 510’ can be configured so that the
port 524’ of the luer connector 510’ is positioned to pro-
trude from a side wall 522b’ of the housing 522’. In the
illustrated embodiment, the luer connector 510’ can be
formed and configured to have the same or similar fea-
tures as the luer connector 510 described above with
some differences. The luer connector 510’ can be con-
figured so that the port 524’ of the luer connector 510’ is
positioned to protrude from a side wall 522b’ of the hous-
ing 522’.
[0145] Accordingly, the luer connector 510’ can be con-
figured such that the fluid passageway 554’ flowing into
the port 524’ can be oriented at an approximately 90 de-
gree angle as compared to the fluid flow path within the
luer tip 526’. This arrangement, as illustrated in Figures
8C and 8D, may facilitate the attachment of the luer con-
nector 510’ to particular connectors at the port 524’ por-
tion or at the first end 512’ of the luer connector 510’. The
passageway 554’ can further define a fluid cavity 533’ of
the connector 510’.
[0146] Additionally, in some embodiments, the cham-
ber 546’ in which the spring member 530’ and the valve
base member 534’ can be positioned may define an open
portion (as in the illustrated embodiments), which may
provide access to the spring member 530’ and portions
of the valve member 520’. Additionally, in some embod-
iments, the luer connector 510’ may comprise an annular
sealing member 545’ that can be positioned around the
outside surface of each of the valve struts 536’ so as to
provide a seal between each of the valve struts 536’ and
each of the openings 540’ in the internal wall 542’, so as
to prevent fluid from flowing through the opening or open-
ings 540’ into the chamber 546’, where such fluid could
potentially flow to the chamber 546’ and come into con-
tact with the patient or medical practitioner using the luer
connector 510’.
[0147] Any features of the embodiments shown and/or
described in the Figures that have not been expressly
described in this text, such as distances, proportions of
components, etc. are also intended to form part of this
disclosure. Additionally, although disclosed in the context
of various embodiments, features, aspects, and exam-
ples, it will be understood by those skilled in the art that
the present disclosure extends beyond the specifically
disclosed embodiments to other alternative embodi-
ments and/or uses and obvious modifications and equiv-
alents thereof. Accordingly, it should be understood that
various features and aspects of the disclosed embodi-
ments can be combined with, or substituted for, one an-
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other in order to perform varying modes of the disclosure.
Thus, it is intended that the scope of the present disclo-
sure should not be limited by the particular disclosed em-
bodiments described above.

Claims

1. A medical connector (110), comprising:

a substantially rigid housing (122) having a first
end and a second end, said first and second
ends being connected by a selectively closable
fluid passageway;
said first end including a hollow male luer (126)
with an inner surface, a first open end, and a
second base end;
a first valve member (120) supported substan-
tially within the housing (122), the first valve
member (120) being configured to selectively
seal an opening (138) adjacent to the first end
of the housing (122) at the tip of the male luer
(126) when the connector (110) is in a closed
position; and
an internal bladder member (130) positioned
within the housing (122) and outside the male
luer (126), the bladder member (130) defining
an inner cavity (133) and fluidly coupled to the
first valve member (120), the inner cavity (133)
of the bladder member (130) having a first vol-
ume in the connector closed position and a sec-
ond volume smaller than the first volume when
the connector (110) is in an open position, char-
acterised in that the bladder member (130) is
integrally formed with the first valve member
(120).

2. The medical connector (110) of Claim 1, wherein the
rigid housing (122) extends laterally from the base
of the male luer (126) and an activation arm (136)
extends through the housing (122) adjacent the base
of the male luer (126), a first end of the activation
arm (136) configured to engage a corresponding fe-
male end of a medical implement (76) and a second
end of the activation arm (136) configured to engage
at least a portion of the bladder member (130).

3. The medical connector (110) of Claim 2, further com-
prising a plurality of activation arms (136), said acti-
vation arms (136) being connected by a ring.

4. The medical connector (110) of Claim 1, wherein the
bladder member (130) includes a wall portion being
concave toward a longitudinal axis of the connector
(110) so as to form a substantially ovular inner cavity
(130).

5. The medical connector (110) of Claim 1, wherein the

bladder member (130) includes a corrugated wall
portion.

6. The medical connector (110) of Claim 1, wherein at
least a portion of the valve member (120), one or
more activation arms (136), and at least a portion of
the bladder member (130) are integrally formed.

7. The medical connector (110) of Claim 1, further com-
prising an annular ring (144) between the valve
member (120) and the inner surface of the male luer
(126).

8. The medical connector (110) of Claim 7, wherein the
annular ring (144) is integrally formed with the valve
member (120), the ring (144) being in sliding engage-
ment with the inner surface of the male luer (126).

9. The medical connector (110) of Claim 7, wherein the
inner surface of the male luer (126) includes an an-
nular channel, said annular ring (444) being re-
cessed into said annular channel and being in sliding
engagement with an outer surface of the valve mem-
ber (120).

10. A method for selectively closing a medical connector
(110), comprising:

supporting a resilient bladder member (130)
within a housing (122), the housing (122) having
a first end and a second end, said first and sec-
ond ends being connected by a selectively clos-
able fluid passageway and said first end having
a hollow male luer (126) with an inner surface;
moving a valve member (120) at least partially
supported within the housing (122) between a
connector open position and a connector closed
position such that, in the closed position, the
valve member (120) substantially prevents liq-
uid from flowing through the fluid passageway
and, in the open position, the valve member
(120) permits liquid to pass through the fluid pas-
sageway; and
moving the bladder member (130) between a
first configuration having a first volume in the
connector closed position and a second config-
uration having a second volume in the connector
open position, the second volume being smaller
than the first volume;
wherein:

the bladder member (130) has an opening
therethrough and an internal chamber in
communication with the fluid passageway;
and
the bladder member (130) is supported
within the housing (122) so as to be outside
the male luer (126), characterised in that
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the bladder member (130) and the valve
member (120) are integrally formed.

11. The method of Claim 10, wherein moving the valve
member (120) between the connector open position
and the connector closed position and moving the
bladder member (130) between the first configura-
tion and the second configuration comprises engag-
ing or disengaging the medical connector (110) with
or from a corresponding female end of a medical
implement.

12. The method of Claim 10, wherein moving the bladder
member (130) between the first configuration and
the second configuration comprises moving at least
one activation arm (136) between a first and a sec-
ond position, the at least one activation arm (136)
being configured to engage a corresponding female
end of a medical implement and having a second
end thereof configured to engage at least a portion
of the bladder member (130).

13. The method of Claim 12, wherein moving the at least
one activation arm (136) between the first and the
second position comprises engaging or disengaging
the medical connector (110) with or from a corre-
sponding female end of a medical implement.

14. The method of Claim 10, wherein the bladder mem-
ber (130) includes a corrugated wall portion.

Patentansprüche

1. Medizinischer Verbinder (110), der Folgendes um-
fasst:

ein im Wesentlichen starres Gehäuse (122) mit
einem ersten Ende und einem zweiten Ende,
wobei das genannte erste und zweite Ende
durch einen selektiv verschließbaren Fluidkanal
verbunden sind;
wobei das genannte erste Ende einen hohlen
männlichen Luer-Anschluss (126) mit einer In-
nenfläche, einem ersten offenen Ende und ei-
nem zweiten Basisende beinhaltet;
ein erstes Ventilelement (120), das im Wesent-
lichen in dem Gehäuse (122) gelagert ist, wobei
das erste Ventilelement (120) zum selektiven
Abdichten einer Öffnung (138) neben dem ers-
ten Ende des Gehäuses (122) an der Spitze des
männlichen Luer-Anschlusses (126) konfigu-
riert ist, wenn der Verbinder (110) in einer ge-
schlossenen Position ist; und gekennzeichnet
durch
ein internes Blasenelement (130), das im Ge-
häuse (122) und außerhalb des männlichen Lu-
er-Anschlusses (126) positioniert ist, wobei das

Blasenelement (130) eine Innenkammer (133)
definiert und einstückig mit dem ersten Ventile-
lement (120) ausgebildet und fluidisch damit ge-
koppelt ist, wobei die Innenkammer (133) des
Blasenelements (130) ein erstes Volumen in der
geschlossenen Verbinderposition und ein zwei-
tes Volumen hat, das kleiner ist als das erste
Volumen, wenn der Verbinder (110) in einer of-
fenen Position ist.

2. Medizinischer Verbinder (110) nach Anspruch 1, wo-
bei das starre Gehäuse (122) seitlich von der Basis
des männlichen Luer-Anschlusses (126) verläuft
und ein Aktivierungsarm (136) durch das Gehäuse
(122) neben der Basis des männlichen Luer-An-
schlusses (126) verläuft, wobei ein erstes Ende des
Aktivierungsarms (136) zum Eingreifen in ein ent-
sprechendes weibliches Ende eines medizinischen
Instruments (76) konfiguriert ist und ein zweites En-
de des Aktivierungsarms (136) zum Eingreifen in we-
nigstens einen Teil des Blasenelements (130) kon-
figuriert ist.

3. Medizinischer Verbinder (110) nach Anspruch 2, der
ferner mehrere Aktivierungsarme (136) umfasst, wo-
bei die genannten Aktivierungsarme (136) durch ei-
nen Ring verbunden sind.

4. Medizinischer Verbinder (110) nach Anspruch 1, wo-
bei das Blasenelement (130) einen Wandabschnitt
aufweist, der in Richtung einer Längsachse des Ver-
binders (110) konkav ist, um eine im Wesentlichen
ovulare Innenkammer (130) zu bilden.

5. Medizinischer Verbinder (110) nach Anspruch 1, wo-
bei das Blasenelement (130) einen gewellten
Wandabschnitt aufweist.

6. Medizinischer Verbinder (110) nach Anspruch 1, wo-
bei wenigstens ein Abschnitt des Ventilelements
(120), ein oder mehrere Aktivierungsarme (136) und
wenigstens ein Abschnitt des Blasenelements (130)
einstückig ausgebildet sind.

7. Medizinischer Verbinder (110) nach Anspruch 1, der
ferner einen annulären Ring (144) zwischen dem
Ventilelement (120) und der Innenfläche des männ-
lichen Luer-Anschlusses (126) umfasst.

8. Medizinischer Verbinder (110) nach Anspruch 7, wo-
bei der annuläre Ring (144) einstückig mit dem Ven-
tilelement (120) ausgebildet ist, wobei der Ring (144)
im Gleiteingriff mit der Innenfläche des männlichen
Luer-Anschlusses (126) ist.

9. Medizinischer Verbinder (110) nach Anspruch 7, wo-
bei die Innenfläche des männlichen Luer-Anschlus-
ses (126) einen annulären Kanal aufweist, wobei der
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genannte annuläre Ring (444) in den genannten an-
nulären Kanal eingelassen und in Gleiteingriff mit
einer Außenfläche des Ventilelements (120) ist.

10. Verfahren zum selektiven Schließen eines medizi-
nischen Verbinders (110), das Folgendes beinhaltet:

Lagern eines elastischen Blasenelements (130)
in einem Gehäuse (122), wobei das Gehäuse
(122) ein erstes Ende und ein zweites Ende auf-
weist, wobei das genannte erste und zweite En-
de durch einen selektiv verschließbaren Fluid-
kanal verbunden sind und das genannte erste
Ende einen hohlen männlichen Luer-Anschluss
(126) mit einer Innenfläche hat;
Bewegen eines wenigstens teilweise in dem Ge-
häuse (122) gelagerten Ventilelements (120)
zwischen einer offenen Verbinderposition und
einer geschlossenen Verbinderposition, so
dass in der geschlossenen Position das Ventil-
element (120) einen Fluss von Flüssigkeit durch
den Fluidkanal im Wesentlichen verhindert und
in der offenen Position das Ventilelement (120)
die Passage von Flüssigkeit durch den Fluidka-
nal zulässt; und gekennzeichnet durch
Bewegen des Blasenelements (130) zwischen
einer ersten Konfiguration mit einem ersten Vo-
lumen in der geschlossenen Verbinderposition
und einer zweiten Konfiguration mit einem zwei-
ten Volumen in der offenen Verbinderposition,
wobei das zweite Volumen kleiner ist als das
erste Volumen;
wobei:

das Blasenelement (130) und das Ventile-
lement (120) einstückig ausgebildet sind;
durch das Blasenelement (130) eine Öff-
nung und eine Innenkammer in Kommuni-
kation mit dem Fluidkanal verlaufen; und
das Blasenelement (130) in dem Gehäuse
(122) gelagert ist, so dass es sich außerhalb
des männlichen Luer-Anschlusses (126)
befindet.

11. Verfahren nach Anspruch 10, wobei das Bewegen
des Ventilelements (120) zwischen der offenen Ver-
binderposition und der geschlossenen Verbinderpo-
sition und das Bewegen des Blasenelements (130)
zwischen der ersten Konfiguration und der zweiten
Konfiguration das Ineingriffbringen oder Lösen des
medizinischen Verbinders (110) mit bzw. von einem
entsprechenden weiblichen Ende eines medizini-
schen Instruments beinhaltet.

12. Verfahren nach Anspruch 10, wobei das Bewegen
des Blasenelements (130) zwischen der ersten Kon-
figuration und der zweiten Konfiguration das Bewe-
gen wenigstens eines Aktivierungsarms (136) zwi-

schen einer ersten und einer zweiten Position bein-
haltet, wobei der wenigstens eine Aktivierungsarm
(136) zum Eingreifen in ein entsprechendes weibli-
ches Ende eines medizinisches Instruments konfi-
guriert ist und wobei ein zweites Ende davon zum
Eingreifen in wenigstens einen Teil des Blasenele-
ments (130) konfiguriert ist.

13. Verfahren nach Anspruch 12, wobei das Bewegen
des wenigstens einen Aktivierungsarms (136) zwi-
schen der ersten und der zweiten Position das In-
eingriffbringen oder Lösen des medizinischen Ver-
binders (110) mit bzw. von einem entsprechenden
weiblichen Ende eines medizinischen Instruments
beinhaltet.

14. Verfahren nach Anspruch 10, wobei das Blasenele-
ment (130) einen gewellten Wandabschnitt aufweist.

Revendications

1. Raccord médical (110), comprenant :

un boîtier sensiblement rigide (122) ayant une
première extrémité et une deuxième extrémité,
lesdites première et deuxième extrémités étant
raccordées par un passage de fluide sélective-
ment fermable ;
ladite première extrémité comprenant un luer
mâle creux (126) ayant une surface intérieure,
une première extrémité ouverte et une deuxiè-
me extrémité de base ;
un premier membre de valve (120) sensible-
ment soutenu à l’intérieur du boîtier (122), le pre-
mier membre de valve (120) étant configuré
pour sceller sélectivement une ouverture (138)
adjacente à la première extrémité du boîtier
(122) à la pointe du luer mâle (126) lorsque le
raccord (110) est dans une position fermée ; et
un membre de vessie intérieure (130) positionné
à l’intérieur du boîtier (122) et à l’extérieur du
luer mâle (126), le membre de vessie (130) dé-
finissant une cavité intérieure (133) et couplé de
manière fluidique au premier membre de valve
(120), la cavité intérieure (133) du membre de
vessie (130) ayant un premier volume dans la
position fermée du raccord et un deuxième vo-
lume plus petit que le premier volume lorsque
le raccord (110) est dans une position ouverte,
caractérisé en ce que le membre de vessie
(130) est formé intégralement avec le premier
membre de valve (120).

2. Raccord médical (110) selon la revendication 1,
dans lequel le boîtier rigide (122) s’étend latérale-
ment de la base du luer mâle (126) et un bras d’ac-
tivation (136) s’étend à travers le boîtier (122) adja-
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cent à la base du luer mâle (126), une première ex-
trémité du bras d’activation (136) étant configurée
pour s’engager avec une extrémité femelle corres-
pondante d’un instrument médical (76) et une
deuxième extrémité du bras d’activation (136) étant
configurée pour s’engager avec au moins une partie
du membre de vessie (130).

3. Raccord médical (110) selon la revendication 2,
comprenant en outre une pluralité de bras d’activa-
tion (136), lesdits bras d’activation (136) étant rac-
cordés par une bague.

4. Raccord médical (110) selon la revendication 1,
dans lequel le membre de vessie (130) comprend
une partie de paroi étant concave vers un axe lon-
gitudinal du raccord (110) de sorte à former une ca-
vité intérieure sensiblement ovulaire (130).

5. Raccord médical (110) selon la revendication 1,
dans lequel le membre de vessie (130) comprend
une partie de paroi ondulée.

6. Raccord médical (110) selon la revendication 1,
dans lequel au moins une partie du membre de valve
(120), un ou plusieurs bras d’activation (136) et au
moins une partie du membre de vessie (130) sont
formés intégralement.

7. Raccord médical (110) selon la revendication 1,
comprenant en outre une bague annulaire (144) en-
tre le membre de valve (120) et la surface intérieure
du luer mâle (126).

8. Raccord médical (110) selon la revendication 7,
dans lequel la bague annulaire (144) est formée in-
tégralement avec le membre de valve (120), la ba-
gue (144) s’engageant de manière coulissante avec
la surface intérieure du luer mâle (126).

9. Raccord médical (110) selon la revendication 7,
dans lequel la surface intérieure du luer mâle (126)
comprend une rainure annulaire, ladite bague annu-
laire (444) étant noyée dans ladite rainure annulaire
et s’engageant de manière coulissante avec une sur-
face extérieure du membre de valve (120).

10. Procédé de fermeture sélective d’un raccord médical
(110), comprenant :

soutenir un membre de vessie résilient (130) à
l’intérieur d’un boîtier (122), le boîtier (122) ayant
une première extrémité et une deuxième extré-
mité, lesdites première et deuxième extrémités
étant raccordées par un passage de fluide fer-
mable sélectivement et ladite première extrémi-
té ayant un luer mâle creux (126) ayant une sur-
face intérieure ;

déplacer un membre de valve (120) au moins
partiellement soutenu à l’intérieur du boîtier
(122) entre une position ouverte du raccord et
une position fermée du raccord de telle sorte
que, dans la position fermée, le membre de val-
ve (120) empêche sensiblement du liquide de
couler à travers le passage de fluide et, dans la
position ouverte, le membre de valve (120) lais-
se passer du liquide à travers le passage de
fluide ; et
déplacer le membre de vessie (130) entre une
première configuration ayant un premier volume
dans la position fermée du raccord et une
deuxième configuration ayant un deuxième vo-
lume dans la position ouverte du raccord, le
deuxième volume étant plus petit que le premier
volume ;
dans lequel :

le membre de vessie (130) a une ouverture
à travers celui-ci et une chambre interne en
communication avec le passage de fluide ;
et
le membre de vessie (130) est soutenu à
l’intérieur du boîtier (122) de sorte à être à
l’extérieur du luer mâle (126), caractérisé
en ce que le membre de vessie (130) et le
membre de valve (120) sont formés intégra-
lement.

11. Procédé selon la revendication 10, dans lequel dé-
placer le membre de valve (120) entre la position
ouverte du raccord et la position fermée du raccord
et déplacer le membre de vessie (130) entre la pre-
mière configuration et la deuxième configuration
comprend engager ou désengager le raccord médi-
cal (110) avec ou d’une extrémité femelle correspon-
dante d’un instrument médical.

12. Procédé selon la revendication 10, dans lequel dé-
placer le membre de vessie (130) entre la première
configuration et la deuxième configuration comprend
déplacer au moins un bras d’activation (136) entre
une première et une deuxième position, le au moins
un bras d’activation (136) étant configuré pour s’en-
gager avec une extrémité femelle correspondante
d’un instrument médical et ayant une deuxième ex-
trémité de celui-ci configurée pour s’engager avec
une partie du membre de vessie (130).

13. Procédé selon la revendication 12, dans lequel dé-
placer le au moins un bras d’activation (136) entre
la première et la deuxième position comprend enga-
ger ou désengager le raccord médical (110) avec ou
d’une extrémité femelle correspondante d’un instru-
ment médical.

14. Procédé selon la revendication 10, dans lequel le
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membre de vessie (130) comprend une partie de
paroi ondulée.
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