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the flow of fluid in a pathway, the device (1) being operable
in a closed and in an open configuration and comprising a
first component (3), a second component (9),a locking means
configured to selectively engage the first component (3) with
the second component (9) in the open configuration when
the first component (3) is displaced in an opening direction
(23) along a valve axis toward the second component (9) or
in the closed configuration when the first component (3) is
displaced against the opening direction (23) away from the
second component (9), and a sealing component (15) having
a resilient portion (19), the resilient portion (19) comprising
at least one slit (26) and engaging the second component (9)
to provide a seal in the closed configuration, wherein the re
silient portion (19) is adapted to move, buckle or flex to en
able fluid flow through the at least one slit (26) upon applic
ation of a mechanical force of the second component (9) on
the resilient portion (19) against the opening direction (23)
when assuming the open configuration, and wherein the resi
lient portion (19) is adapted to return the valve device (1) to
the closed configuration when the mechanical force is no
longer applied.
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Needlefree valve device

The present invention generally relates to valve devices of the type used in the handling

and administration of fluids, and more particularly to a needlefree medical valve device

adapted to be used in any type of tube connection such as between the different kinds of

ports and syringes, catheters, pumps, or the like which are used in the administration of all

kinds of fluids. Examples of such administration are intravenous, enteral or parenteral deliv

ery of fluids to or from a body.

Needlefree valve connectors are known in the art reducing the accidental needle stick ex

posure to medical personnel, reducing the risk of contamination and patient infection due to

repeat needle sticks to the ports, and providing easy connection and disconnection without

compromising sterility.

EP 2 269 687 A2 discloses a connector for controlling the flow of fluid, the connector com

prising: a housing having a first port and a second port, the first port being adapted to re

ceive a blunt cannula and the second port adapted for fluid communication with a fluid con

duit; and a movable element positioned within the housing, the movable element compris

ing: a head defining a bore forming a part of the fluid passageway through the connector,

and a compressible section defining an inner conduit forming a part of the fluid passageway

through the connector, wherein the inner conduit is configured such that fluid may continu

ously flow through the entire inner conduit when the movable element is in the second pos i

tion. The construction of this connector device is complex and can only be used with a blunt

cannula port on one side. Thus, it is limited in its use to a small number of connectors.

Some of the known needlefree medical connectors are repeatedly connectable with a range

of other medical implements and are self-sealing when disconnected from other medical

implements. A n example of such a needlefree medical connector is disclosed in WO

20 0/ 11546 A2 which discloses a medical connector for use in a fluid pathway comprising:

a housing having a proximal female end with a proximal opening and a distal male end with

a distal opening; a first valve member positioned substantially within the housing, the first

valve member being configured to selectively seal the proximal opening; and a second

valve member positioned within the housing, the second valve member being configured to

selectively seal within the housing in a distal direction from the first valve member, wherein:



the second valve member automatically opens or remains open, independent of connecting

or disconnecting the medical connector at the distal end, to permit fluid flow in a first direc

tion, the first direction being from the proximal end portion to the distal end portion; the sec

ond valve member automatically opens or remains open, independent of connecting or dis-

connecting the medical connector at the distal end, to permit fluid flow in a second direction,

the second direction being from the distal end portion to the proximal end portion; and a

dynamic regulator comprising a flexible material configured to flex so as to reduce the inter

nal volume from a first internal volume to a second internal volume when the first valve

member is open and the second valve member is closed, and a pressure change occurs at

the proximal end, thereby diminishing the pressure change within the proximal region of the

connector. The dynamic regulator is thus not a valve member as it may open in both direc

tions based on the pressure situation upstream and downstream thereof.

The structure of the connector described in WO 201 0/1 11546 A2 is also rather complex

because it comprises two valve members and a dynamic regulator, thus leading to high

manufacturing costs.

Different types of connectors are used throughout various kinds of medical fields such as

intravenous administration, enteral or parenteral administration, for the taking of blood sam-

pies, for artificial ventilation or respiration and the like. These different types of connections

must not be mixed up because lethal misconnections must be avoided. Therefore, there are

standardized configurations which are intended to regulate the usage of different connec

tors with different sizes such that misconnections cannot occur.

It is therefore the object of the present invention to provide a needlefree valve device or

connector having a relatively simple structure, which offers a wide variety of connection

possibilities and is also self-sealing when disconnected from other ports.

This object is solved by the subject matter having the features of claim 1. Advantageous

embodiments of the invention are subject of the subclaims.

According to the invention, a needlefree valve device for controlling the flow of fluid in a

pathway is provided, the connector being operable in a closed and in an open configuration

and comprising a first component, a second component, a locking means configured to se-



lectively engage the first component with the second component in the open configuration

when the first component is displaced in an opening direction along a valve axis toward the

second component or in the closed configuration when the first component is displaced

against the opening direction away from the second component, and a sealing component

having a resilient portion, the resilient portion comprising at least one slit and engaging the

second component to provide a seal in the closed configuration, wherein the resilient por

tion is adapted to move, buckle or flex to enable fluid flow through the at least one slit upon

application of a mechanical force of the second component on the resilient portion against

the opening direction when assuming the open configuration, and wherein the resilient por-

tion is adapted to return the valve device to the closed configuration when the mechanical

force is no longer applied.

The structure of the valve device (it can also be said to be a valve connector as in the pre

viously mentioned prior art documents) is rather simple since it is comprised of only three

main components which are produced using known technologies such as injection molding.

Also, the setup, managing and handling of the valve device is free of complex procedural

steps. In the closed position of the valve device, the second component and the resilient

portion provide a sufficient sealing of the valve due to the slight pretension when the second

component and the resilient portion are engaged with each other. This keeps the flexible

and elastic material of the resilient portion compressed so that any fluid is prevented from

flowing through the passageway. Further, the simple structure of the valve device offers

various possibilities for the design of the connecting ports of the first and the second com

ponent. Thus, a large number of standardized or customized connector types including tube

mating ports may be applied to either end of the valve device according to the invention.

Preferably, the first component, the second component and the sealing component are

substantially axially symmetric with respect to the valve axis and the locking means is con

figured such that the first component is rotatable around the valve axis by a predetermined

angle. As a large number of connector types, particularly in the medical field, have a circular

cross-section and, for example, use threaded connecting portions or bayonet-type connec

tions, the valve device of the present invention supports these kinds of connections where

two components are connected by pressing the ports onto one another and subsequently

turning the ports in a clockwise direction with respect to one another. Similar considerations

apply for disconnecting two components in the counterclockwise direction. Thus, the valve



device according to the invention is highly compatible with practically any type of connector,

particularly in the medical field.

It is preferred that the locking means comprises a latch arranged on the second component

adapted to engage with at least one corresponding recess in the first component. By this

possibility to lock the valve device in the open or in the closed position, the safety of the

valve device is highly increased. Particularly in the closed, locked position, the valve device

can be disconnected from or connected to another component. The combination of a latch

in engagement with a recess is only one possibility for the locking means interlocking the

first component with the second component. Other locking means such as a bayonet-type

coupling may also be used.

It is especially preferred that the recess comprises a rectangular shape and a locking arm

extending in a circumferential direction such that the latch of the second component is

adapted to engage with the locking arm in the open and in the closed configuration. This

structure of the locking means takes into account that many connector types use threaded

portions on at least one port. In a case where the first component includes a male Luer lock

port, the corresponding female Luer component is screwed onto said male Luer lock port in

a clockwise direction. When the user continues to connect the first component, now con-

nected to the female Luer component, to the second component, the clockwise movement

is generally continued such that the latch of the second component engages with the po r

tion of the recess which is in the opening direction of the valve device, i.e. below the locking

arm when the second component is generally located below the first component, until the

stop is reached. In this position, the valve device is in the closed configuration, and it is a

relatively stable configuration due to the fact that any force of opening the valve device

must first counter the force inherent to the resilient portion. From this closed configuration

the user can exert an (axial) force onto the first component to close the valve. Thus, a "self-

opening" movement of the valve device without the use of a dedicated axial force is not

possible. Such a dedicated axial opening force will disengage the latch from the lower re-

cess portion and bring it in engagement with the upper recess portion, i.e. with the portion

of the recess above the locking arm when the second component is generally located below

the first component. It must be noted that the full functionality of the locking means will be

explained in detail with respect to the drawings below.



In a further preferred embodiment, the locking arm includes a spring element at its free end

functioning as a stop for the latch in an axial direction. This will hold the latch in the lower

portion of the recess, i.e. the closed configuration, in the case where the first component is

rotated counterclockwise with respect to the second component, because the spring ele-

ment works as stop for the latch. However, in the case where the valve device is in the

open configuration, the inherent restoring forces of the resilient portion will cause the valve

device to assume the closed position because the spring element will give in due to its elas

ticity to the inherent closing force. In other words, the spring element of the locking arm

works as stop against inadvertent opening or self-opening forces but will yield when the

self-closing forces are applied. This feature therefore supports the self-sealing function of

the valve device when counterclockwise rotation on the first component is performed for

disconnection.

As an additional or alternative feature to the spring element feature of the locking arm the

sealing component further comprises at least one resilient retention element arranged at its

outer surface adapted to axially slide in at least one corresponding axial recess located in

the inner surface of the second component. The important technical effect of this feature is

the restoring force in the circumferential direction, i.e. the rotational forces which will cause

the first component to move around the valve axis back into its original position where the

resilient retention element is axially completely aligned with the corresponding axial recess

of the second component. It should be noted that the sliding movement of the retention

element within the axial recess in the axial direction is essential. In other words, the dimen

sions of the recess and the retention element must be such that the axial movement is e n

sured but that a rotation is still possible.

Preferably, the sealing component including the resilient portion and the resilient retention

element are made of silicon rubber material. Silicon rubber is a well-known material for

medical applications. It is relatively cheap and easy to manufacture, comprises resilient

characteristics among other characteristics which are beneficial in the medical field such as

low toxicity, thermal stability, does not support microbiological growth etc. It should be noted

that other suitable materials may be used such as silicon-based deformable materials,

thermoplastic elastomer material (TPE) or the like. Also, it is possible that the material of

the resilient portion and/or the resilient retention element is not identical to the material of

the rest of the sealing component. In other words, separate components could be arranged



so as to form the sealing component having the resilient portion and the resilient retention

element.

It is further preferred that the resilient portion comprises a hemispherical surface having one

slit or at least two slits each extending from a central point on the hemispherical surface.

The hemispherical or generally arcuate, dome-shaped surface is best suited for any type of

cylinder-type valve device having a circular cross-section. Other shapes such as an ellip

soidal shape or any other surfaces of revolution are also envisioned. One slit through the

central point of the hemisphere already provides sufficient area for fluid flow when a me-

chanical force is applied on the surface. At the same time, the restoring forces are high. A

plurality of slits extending from this central point provide an even larger opening and thus a

larger passageway for the fluid while the restoring forces are still high enough to ensure the

self-closing capabilities of the valve device.

It must further be noted that a "slit" in the resilient portion in the context of the present in

vention relates to a thin, narrow cut which enables the cutting surfaces to contact each

other in a sealing fashion. The properties of the resilient material such as silicon rubber are

such that the restoring forces provide a sufficient fluid-tight sealing function. Further, the

thickness of the material of the resilient portion needs not be equal over its entire surface: it

is possible that the side walls are substantially thicker than the hemispherical portion of the

sealing component. In general, the resilient portion shall be configured to substantially re

tain the same initial shape upon removing any mechanical force from its surface so as to

provide the necessary fluid tightness.

It is preferred that the first and/or second component comprises a medical connecting po r

tion such as a male luer lock entry, male luer lock exit, female luer lock entry, female luer

lock exit, a catheter exit, and the like. A large variety of connections can be applied to the

distal ends of the first and second components providing an extensive flexibility. It is noted

that the valve mechanism of the present invention may also be applied in other fields than

medical connectors such as hydraulic or other connectors where the advantageous charac

teristics of the subject matter of the present invention can be beneficial.

It is further preferred that the sealing component comprises a flange portion connected to

the first component in a press fit. Such a connection ensures that moving the first compo-



nent with respect to the second component always includes the movement of the sealing

component, particularly any axial and rotational movement. Therefore, the forces of a press

fit must be such that the sealing component is continuously held tight on the first compo

nent. It is to be noted that such a press fit may also be achieved by additional supporting

members such as a clamp or bracket or by any other suitable means. Optionally, a glue

may be used to support the press fit of the sealing component on the first component. The

flange portion of the sealing component may be configured to press fit into a corresponding

groove on the first component.

Preferably, the latch comprises a grip portion extending through the recess beyond the

outer surface of the first component wherein pressing the grip portion will release the e n

gagement of the latch with the recess.

The above object, features and advantages of the present invention will become apparent

from a consideration of the following detailed description presented in connection with the

accompanying drawings in which:

Fig. 1 shows an exploded perspective view of a first embodiment of the valve device

according to the invention;

Fig. 2 shows a perspective view of the first embodiment of the valve device according to

the invention in the closed configuration;

Fig. 3 shows a perspective view of the first embodiment of the valve device according to

the invention in the open configuration;

Fig. 4 shows a perspective cross-sectional view of the first embodiment of the valve de

vice according to the invention in the closed configuration;

Fig. 5 shows a perspective cross-sectional view of the first embodiment of the valve de

vice according to the invention in the open configuration;

Fig. 6 shows an exploded perspective view of a second embodiment of the valve device

according to the invention;



Fig. 7 shows a perspective view of a detail of the locking mechanism of the second em

bodiment in the closed configuration;

Fig. 8 also shows a perspective view of a detail of the locking mechanism of the second

embodiment in the closed configuration;

Fig. 9 shows a perspective view of a detail of the locking mechanism of the second em

bodiment in the open configuration;

Fig. 10 also shows a perspective view of a detail of the locking mechanism of the second

embodiment in the open configuration;

Fig. shows an exploded perspective view of a third embodiment of the valve device

according to the invention;

Fig. 12 shows a perspective view of a detail of the locking mechanism of the third em

bodiment in the closed configuration;

Fig. 13 also shows a perspective view of a detail of the locking mechanism of the third

embodiment in the closed configuration;

Fig. 14 shows a perspective view of a detail of the locking mechanism of the third em

bodiment in the open configuration;

Fig. 15 also shows a perspective view of a detail of the locking mechanism of the third

embodiment in the open configuration;

Fig. 16 shows an exploded perspective view of a fourth embodiment of the valve device

according to the invention;

Fig. 17 shows a perspective view of the sealing component of the fourth embodiment of

the valve device according to the invention;



Fig. 18 shows a bottom view of the sealing component of the fourth embodiment of the

valve device according to the invention in the closed configuration;

Fig. 19 shows a top view of the sealing component of the fourth embodiment of the valve

device according to the invention in the open configuration;

Fig. 20 shows a perspective view of the second component of the fourth embodiment of

the valve device according to the invention; and

Fig. 2 1 shows a perspective cross-sectional view of the second component of the fourth

embodiment of the valve device according to the invention.

Fig. 1 shows an exploded perspective view of a first embodiment of the valve device ac

cording to the invention. Valve device 1 includes a first component 3 embodied as a sleeve,

a second component 9 and a sealing component 15 which in the operating configuration is

arranged between the first component 3 and the second component 9 . First component 3

comprises a connector end 5 which in the illustrated embodiment is shaped as a standard

ized enteral male connector with a threaded portion and a central male portion. It should be

noted that the connector end 5 of first component 3 can assume all kinds of connector por-

tions which may have different configurations depending on the characteristic of the con

nector type. The sleeve-like first component 3 in this first embodiment comprises a substan

tially cylindrical shape having two openings or recesses 2 1 arranged on opposite sides near

valve end 7 .

Second component 9 is also embodied as a substantially cylindrically shaped sleeve

adapted to fit within the inner diameter of first component 3 . Second component 9 com

prises a valve end 13, a connector end 11 and two latches 12 arranged on opposite sides of

the outer surface of second component 9 . The latches 12 extend substantially from the

connector end 11 of the second component 9 parallel to the longitudinal axis of second

component 9 and each comprise a grip protrusion 16 extending radially outward from the

valve end 13.

Sealing component 15 which is in the operating position arranged between first component

3 and second component 9 comprises also a substantially cylindrical shape with a flange



portion 7 at the end towards the first component 3 , a substantially cylindrical middle po r

tion and a resilient portion 9 located at the end which is near the second component 9 .

The flange portion 17 is adapted to be connected to first component 3 near valve end 7 in

side the sleeve-like first component 3 in a press fit configuration. This means that when the

sealing component 15 is connected to first component 3 , a movement of the first compo

nent 3 will also cause sealing component 15 to move because both components are tightly

fixed to each other.

The latches 12 with their grip protrusions 14 are adapted to be inserted into the recesses 2 1

on first component 3 when the valve device 1 according the invention is operable. In the

following, the function of this first embodiment of the valve device according to the invention

will be explained in more detail with respect to Fig. 2 to 5 .

Fig. 2 shows a perspective view of the first embodiment of valve device 1 in the closed con-

figuration. Second component 9 is connected to first component 3 with the sealing compo

nent 15 arranged in between (not shown). In the closed configuration depicted in Fig. 2 the

latches 12 with the grip protrusion 14 are engaged with the lower portion of recess 2 1 in the

outer surface of first component 3 . It must be noted that the structure of the embodiment

depicted in Fig. 2 comprises a short portion of second component 9 extending from the

valve end 7 of first component 3 . This portion may have other dimensions depending on the

type of connection at connector end 11 of second component 9 .

Fig. 3 shows a perspective view of the first embodiment of valve device 1 in the open con

figuration meaning that first component 3 having sealing component 15 tightly connected in

the inside thereof has been pressed onto second component 9 in the opening direction 23.

As can be seen in Fig. 3 the latches 12 with their grip protrusions 14 are now engaged with

the upper portion of the corresponding recesses 2 1 on first component 3 .

Fig. 4 shows a perspective cross-section view of the first embodiment of the valve device

according to the invention in the closed configuration, which is a cross-sectional view in the

plane defined by the longitudinal axis and the two recesses 2 1 depicted in Fig. 2 . When

looking at the latch 12 and the interaction with the outer surface of first component 3 the

switching between the open and the closed configuration can be understood. In the closed

configuration grip protrusion 14 engages with the lower portion of recess 2 1 . By pressing



onto grip protrusion 14 in a radial direction the latch 12 will be disconnected from the lower

portion of recess 2 1 such that the stop function of this engagement is no longer present and

enables a longitudinal movement along the longitudinal axis of the valve device 1 in the

opening direction 23. Moving first component 3 and thus sealing component 15 in the open-

ing direction 23 will lead to an engagement of latch 12 within the corresponding upper po r

tion of recess 2 1 functioning as a stop. For this embodiment, recess 2 1 is configured to

comprise two widened portions, an upper an a lower portion, which are adapted to engage

with the top end of latch 12 in the closed and open position, respectively.

During the movement of first component 3 towards second component 9 in the opening d i

rection indicated with arrow 23, the contact surface in the lower portion of second compo

nent 9 will come into contact with the outer surface of the resilient portion 19 of sealing

component 15. Since the resilient portion 19 comprises four slits 22 at the very end of the

resilient portion 19 , pressing the resilient portion 19 will give away to the mechanical force

exerted by the contact surface 20 which is a circular surface on second component 9 , on

the outer surface of the resilient portion 19 which can be seen in Fig. 5 . The four opening

portions of the resilient portion 19 will give away and through the elastic properties of the

resilient portion 19 , an opening will be created through which fluid can pass such that a

passage way is created between first component 3 and second component 9 . In the cross-

sectional view of Fig. 5 this opening of the sealing component 15 can be clearly seen.

Fig. 6 shows an exploded perspective view of a second embodiment of the valve device

according to the invention. The configuration of the second embodiment is similar to the

configuration of the first embodiment shown in Fig. 1. The difference lies in the locking

mechanism which in the second embodiment comprises a different structure of recess 2 1

located on the outer surface of first component 3 and of latch 12 which extends from the

connector end of second component 9 . Similar to the first embodiment shown in Figs. 1 to 5

there are two locking mechanisms located opposite to each other with respect to the long i

tudinal axis of the valve device 1. It must be noted, however, that for all embodiments of the

present invention there could be one or three or more locking mechanisms deployed on the

outer surfaces of first component 3 and second component 9 .

Recess 2 1 of first component 3 comprises a substantially rectangular configuration with a

larger extension in the circumferential direction than in the axial direction parallel to the



opening axis 23. Approximately in the middle of the longitudinal extension of recess 2 1

there is a locking arm 22 extending in a circumferential direction into recess 2 1 giving re

cess 2 1 a U-shape wherein the "U" is rotated by 90° with respect to the valve axis. In the

embodiment shown as the second embodiment in Figs. 6 to 10 the locking arm 22 extends

from the right side wall in the outer surface of first component 3 . The reason for this a r

rangement of locking arm 22 within recess 2 1 will become clear with respect to the detailed

description of Figs. 7 to 10 below.

The difference between the first and the second embodiment with respect to the latch 12 is

that in the second embodiment of Fig. 6 the free end of latch 12 near the valve end 13 does

not comprise a grip protrusion 16 as in the first embodiment. This means that in the second

embodiment a manual pressing of the latch 12 radially in an inward direction from the outer

surface of the valve device 1 is not necessary. This is due to the fact that in the second em

bodiment first component 3 is configured to be rotated around the longitudinal axis, and the

dimensions of this rotation are determined by the dimensions of recess 2 1 along the circum

ferential direction of which latch 12 may be moved. The details of the rotational and longitu

dinal movement of first component 3 with respect to the second component 9 will now be

described in detail with respect to Figs. 7 to 10.

Before going into detail regarding the Figs. 7 to 10 it must be noted that the locking mecha

nism according to the second embodiment is used in the optimal way when the connector

port of first component 3 includes, for a superior performance of the valve device according

to the invention, a threaded part similar to a Luer lock such that when another component is

connected to first component 3 said other component must be turned clockwise in order to

effect a proper connection. The clockwise connection movement of the other component

with respect to the valve device 1 and also the disconnecting movement in the counter

clockwise direction play an important role for the function of the locking means according to

the second embodiment. In combination with the turning or rotational movement in and

against the opening direction 23 which is partly user initiated and partly an inherent move-

ment due to the self-restoring properties of the sealing component 15, the movement in the

circumferential direction, i . e. around the longitudinal axis of the valve device, there are four

main positions of the distal end of latch 12 within the area of recess 2 1 .



Fig. 7 shows a perspective view of the locking mechanism detail of the second embodiment

in the closed configuration. As described with respect to Figs. 2 to 5 the closed conf igura

tion is the configuration, where the first component 3 and the second component 9 are con

nected such that the circular contact surface 20 of second component 9 is slightly pressed

against the resilient portion 19 of the sealing component 15, thus creating a sealing e n

gagement of second component 9 with the resilient portion 19 closing the passageway

through valve device 1. Upon pressing first component 3 onto second component 9 in the

opening direction following arrow 23 along the longitudinal axis of valve device 1, the res il

ient portion 19 flexes or gives in to the mechanical force exerted by the inner part of second

component 9 thus leading to an open passageway of valve device 1.

Considering this for the local interaction of latch 12 within recess 2 1 and locking arm 22,

this means that in the closed position of Fig. 7 the first component 3 is in the position f u r

thermost rotated in the clockwise direction within recess 2 1 , and thus the right hand side

edge of latch 12 abuts with the right side wall of recess 2 1 in the lower portion below locking

arm 22. Latch 12 comprises at its end a protrusion 16 which engages with the lower edge of

recess 2 1 such that first component 3 can not be easily moved in the longitudinal direction

(opening / closing direction) with respect to second component 9 . The engagement of the

protrusion 16 which the lower wall of recess 2 1 prevents a disconnection of first component

3 from second component 9 against the opening direction indicated by arrow 23. An open

ing of valve device 1 by moving first component 3 towards second component 9 in order to

close the valve is possible out of the position or configuration depicted in Fig. 7 although a

self-opening of the valve is prevented by the protrusion 16 of latch 12 which would interact

with the lower portion of locking arm 22.

Fig. 8 also shows a perspective view of the detailed locking mechanism of the second em

bodiment but in a configuration where the first component 3 has been rotated counter

clockwise with respect to second component 9 by a predetermined angle which for example

is determined to be 15°. Other angles are possible depending on the connector type such

as between 5° and 40°. As can be understood, the width of the recess 2 1 determines the

angle by which first component 3 may be rotated with respect to second component 9 . In

the second embodiment depicted in Figs. 7 to 10 the width of latch 12 is a little larger than

the width of locking arm 22, seen in the circumferential direction. In the configuration of

Fig. 8 latch 12 has been moved to the lower left corner of the "window" of recess 2 1 , and



this configuration has been achieved by turning or rotating first component 9 counterclock

wise with respect to second component 9 . The protrusion 16 is still in engagement with the

lower wall of recess 2 1 which still prevents the disconnection of first component 3 with sec

ond component 9 . However, as there is no obstruction or barrier for latch 12 to be moved

upwards in the window of recess 2 1, first component 3 may easily be moved towards sec

ond component 9 in order to open the valve.

Fig. 9 shows a perspective view of the detailed locking mechanism of the second embodi

ment in the open configuration, i . e. latch 12 is positioned in the upper right corner of "win-

dow" embodied by U-shaped recess 2 1. The protrusion 16 of latch 12 engages with the up

per portion of locking arm 22 such that a movement along the longitudinal axis against the

opening direction indicated by arrow 23 is prevented by this engagement. The configuration

depicted in Fig. 9 shows the rather stable, open configuration in the sense that first compo

nent 3 is still correctly connected with another component, and the disconnection of said

other component with respect to the first component 3 necessarily implies a rotation of first

component 3 with respect to second component 9 in the counterclockwise direction.

This counterclockwise rotation brings latch 12 into the configuration depicted in Fig. 10. In

this position, latch 12 with protrusion 16 is no longer engaged with locking arm 22 such that

the self-restoring forces of the resilient portion 19 of sealing component 15 will now force

the movement of latch 12 towards the lower end or lower side wall of recess 2 1 to the pos i

tion depicted in Fig. 8 , which is the closed position.

In essence, when a user tries to disconnect the valve device 1 according to the second em-

bodiment of the invention from the other component which is connected to first component

3 out of the open configuration shown in Fig. 9 , the user will turn the first component 3

counterclockwise with respect to second component 9 , arriving at the configuration in

Fig. 10, and then the self-restoring forces of the resilient portion 19 of sealing component 15

will move second component 9 away from first component 3 such that the configuration de-

picted in Fig. 8 is achieved. Upon reconnecting another component to first component 3 by

screwing e. g . a Luer lock into the port of first component 3 , the clockwise movement of first

component 3 will cause the valve device to achieve the configuration depicted in Fig. 7 . In

this position a movement along the longitudinal axis will open the valve because first com

ponent 3 and second component 9 are moved towards each other.



Fig. shows an exploded perspective view of a third embodiment of the valve device ac

cording to the invention. This embodiment is an improvement of the second embodiment of

the present invention wherein the improvement lies only in the structure of the locking arm

22 located in the recess 2 1 of the locking mechanism located in a side wall of the sleeve

like first component 3 . Since the components depicted in Fig. are almost identical to the

ones depicted in Fig. 6 , the description of Fig. 6 is herewith referenced and repetitions or

duplicates are avoided at this point. The only difference between the locking mechanisms of

the second and third embodiment is the design of the locking arm 22. In the third embodi-

ment the free end of the locking arm 22 comprises a spring element 24 which functions as a

stop for the latch 12 in certain positions which will now be described in relation with Figs. 12

to 15.

Figs. 12 to 15 show perspective views of the locking mechanism details of the third e m

bodiment according to the invention in various configurations comparable to those shown in

Figs. 7 to 10 for the second embodiment. Fig. 12 shows the position of first component 3

with respect to second component 9 as described in relation with the second embodiment

of Fig. 7 , i . e. the latch 12 rests with the protrusion 16 against the lower wall of recess 2 1 in

the lower right position of recess 2 1 such that the latch 12 is held by the lower side of lock

ing arm 22 and the side wall of first component 3 . This is the configuration which is

achieved when the valve device is in the closed configuration and a further component is

threadedly connected to the connector port of first component 3 . There are two possibilities

to move the valve device of the third embodiment out of this closed configuration depicted

in Fig. 12. The first possibility is to rotate the first component 3 counterclockwise with re

spect to second component 9 in order to, e . g., threadedly disconnect the further compo

nent from first component 3 .

The resulting configuration, which is still a closed configuration, is depicted in Fig. 13 . The

major difference to the position depicted in Fig. 8 of the second embodiment is, that the

latch 12 is kept in this position by the stopping function of the spring element 24. As can be

clearly seen in Fig. 13, the top side of latch 12 abuts the lower surface of spring element 24

which prevents latch 12 from moving upwards in the recess 2 1 which in turn would imply an

(inadvertent) opening of the valve.



The other possibility of movement for latch 12 out of the closed configuration depicted in

Fig. 12 is the general opening movement of the valve in the opening direction indicated by

arrow 23 which means that the engagement of the latch 12 with the locking arm 22 is re

leased and the first component 3 is moved towards second component 9 until finally the

position depicted in Fig. 14 is reached. In this open configuration, the protrusion 16 of latch

12 is in engagement with the upper portion of locking arm 22 and generally latch 12 is lo

cated in the right half of recess 2 1 . From this open position in Fig. 14, a rotational move

ment in the circumferential direction of the first component 3 with respect to the second

component 9 leads to the configuration depicted in Fig. 15, i . e. the engagement of latch 12

with locking arm 22 is released and latch 12 is now in the upper left corner of recess 2 1

when looking at Fig. 15. This configuration is an unstable configuration in the sense that it is

only temporary because the restoring forces of the resilient portion 19 of sealing component

15 will cause the automatic closing of the valve device 1 such that latch 12 will move along

the longitudinal axis into the closed configuration shown in Fig. 13. Because of the elastic /

resilient properties of spring element 24 the free end of spring element 24 is bent inwards,

i . e. towards the fixed end of locking arm 22 such that the free end gives away to the vert i

cal movement of latch 12. Thus, the third embodiment has the advantage of providing a

safety stop for the valve device 1 after detaching a third component from first component 3

should it accidentally be pushed down into the open position. Thus, the situation is pre-

vented that the connector port of first component 3 is open and at the same time the valve

device is in the open position.

Fig. 16 shows an exploded perspective view of a fourth embodiment of the valve device

according to the invention. The configuration of the first component 3 of the fourth embodi-

ment is identical to the one used in the second embodiment. Particularly, the locking arm 22

within the recess 2 1 does not comprise a spring element as in the third embodiment.

The difference between the fourth and the second or third embodiment lies therein that the

sealing component 15 comprises two resilient retention elements 25 located in the cylindri-

cal outer surface of the sealing component 15 which fit into corresponding axial recesses 18

arranged in the inner surface of the second component 9 . In the shown embodiment the

axial recesses run parallel to the longitudinal axis of the valve device 1, and the function of

these axial recesses 18 of which there are two on opposite sides of the second component

9 is to enable a rather smooth axial movement of the resilient retention elements 25 in the



axial recesses 8 but to prevent a sliding out of the resilient retention elements 25 out of the

axial recesses 8 when there is a rotational force around the valve axis applied on the sea l

ing component 15 which is firmly connected to first component 3 .

In the two major configurations, the open and the closed configuration of the fourth em

bodiment, the position of first component 3 and second component 9 are such that they are

essentially identical to the positions depicted in Figs. 7 and 9 of the second embodiment. In

other words, the locking mechanism of the fourth and the second embodiment with respect

to the structure of the latch 12, protrusion 16 and locking arm 22 are identical. However,

due to the retention mechanism which is embodied by the resilient retention element 25 and

the axial recesses 18 in the second component 9 , the procedure of operation of the fourth

embodiment is different from the second embodiment. In particular, the configurations d e

picted in Figs. 8 and 10 with regard to the second embodiment are only temporary configu

rations which will only be achieved when a user rotates the first component 3 counterclock-

wise with respect to the second component 9 out of the closed and open configuration.

It is the function of this retention mechanism that the positions of latch 12 on the right hand

side of recess 2 1 are always assumed when a further component is disconnected from the

connection port of the first component 3 or of the connection port of second component 9 .

The counterclockwise rotational movement to disconnect a threaded connector is countered

by the retention force of the retention element 25 of sealing component 15.

It should be noted that the fourth embodiment with two retention elements 25 on sealing

component 15 and the two corresponding recesses 18 in the second component 9 is only

exemplary; there could be only one retention mechanism or more than two retention

mechanisms. The number of such retention mechanisms will depend e.g. on the used m a

terial of the retention element 25 and the required retention force(s).

Fig. 17 shows a perspective view of the sealing component 15 of the fourth embodiment of

the valve device according to the invention. In Fig. 17 it can be seen that the resilient reten

tion elements 25 comprise an expansion portion 27 extending radially from the outer sur

face of the sealing component 15 which will expand upon rotation of the first component 3

with respect to the second component 9 and which functions as a spring due to the elastic

characteristics of the material. When the first component 3 and thus the sealing component



15 are rotated with respect to the second component 9 , the substantially cylinder-shaped

portions of the retention elements 25 stay within the axial recesses 18 of second compo

nent 9 but the remainder of the sealing component 15 is rotated together with the first com

ponent 3 . Due to the elastic characteristics of the expansion portion 27 there is a retention

force in the circumferential direction working against the turning force of the user. Thus, the

counterclockwise disconnecting movement of the first component 3 causes a corresponding

retention force in the clockwise direction which will lead to the second component 9 rotating

back into the configurations where the latch 12 is located at the right hand side of recess 2 1

in Figs. 7 and 9 , respectively.

The advantage of the locking mechanism including the retention mechanism between the

sealing component 15 and the second component 9 is that rotating forces of the first com

ponent 3 will always be countered by the retention forces caused by the retention elements

25 of the sealing component 15 such that the user needs not bother about a inadvertent

opening of the valve. It is thus ensured that upon connecting or disconnecting a third com

ponent to first component 3 on its connection port that in the closed position the valve de

vice 1 will not open, and in the open position, the valve device will 1 automatically move into

the closed position because of the self-restoring force of the resilient portion 19 of the sea l

ing component 15 and due to the retention force of the retention elements 25 of sealing

component 15.

Fig. 18 shows a bottom view of the sealing component 15 of the fourth embodiment of the

valve device according to the invention in the closed configuration. The slits 26 in this em

bodiment form a cross such that four slits of substantially equal length meet in one central

point on the point of the hemispherical surface of the resilient portion 19 which is furthest in

the opening direction. Fig. 19 shows a top view of the sealing component 15 of the fourth

embodiment in the open configuration, in other words, Fig. 19 shows the view from the top

in the open position, and Fig. 18 shows the view from the bottom in the closed position. It

can be seen from Fig. 19 that the contacting surfaces of the slits 26 have given away to the

mechanical force exerted by the contact surface(s) 20 of second component 9 such that an

opening is created for the fluid to pass through the valve.

Figs. 20 and 2 1 show perspective and cross-sectional views of the second component 9 of

the fourth embodiment of the valve device 1 according to the invention, respectively, with



the axial recesses 18 clearly visible in the inner surface of second component 9 . Extending

from the connector end 11 of second component 9 is a substantially cylindrically shaped

protrusion having a ring-like contact surface 20 which in the operating position(s) contacts

the resilient portion 19 of sealing component 15. Other shapes of the contact surface 20 are

possible which ensure a tight seal when the valve device is in the closed position and which

ensure a sufficient size of the opening when the valve device is in the open position.

With the subject matter of the present invention a needlefree valve device has been p ro

vided which comprises a relatively simple structure, offers a wide variety of connection pos

sibilities and is also self-sealing when disconnected from other ports.



Claims

Needlefree valve device ( 1 ) for controlling the flow of fluid in a pathway, the device

( 1 ) being operable in a closed and in an open configuration and comprising:

a first component (3),

a second component (9),

a locking means configured to selectively engage the first component (3) with the

second component (9) in the open configuration when the first component (3) is d is

placed in an opening direction (23) along a valve axis toward the second component

(9) or in the closed configuration when the first component (3) is displaced against

the opening direction (23) away from the second component (9), and

a sealing component (15) having a resilient portion (19), the resilient portion (19)

comprising at least one slit (26) and engaging the second component (9) to provide a

seal in the closed configuration,

wherein the resilient portion (19) is adapted to move, buckle or flex to enable fluid

flow through the at least one slit (26) upon application of a mechanical force of the

second component (9) on the resilient portion (19) against the opening direction (23)

when assuming the open configuration, and

wherein the resilient portion (19) is adapted to return the valve device ( 1 ) to the

closed configuration when the mechanical force is no longer applied.

Needlefree valve device ( 1 ) according to claim 1, characterized in that the first com

ponent (3), the second component (9) and the sealing component (15) are substan

tially axially symmetric with respect to the valve axis and the locking means is con

figured such that the first component (3) is rotatable around the valve axis by a pre

determined angle.



Needlefree valve device ( 1 ) according to any of the previous claims, characterized in

that the locking means comprises a latch (12) arranged on the second component

(9) adapted to engage with at least one corresponding recess (21 ) in the first com

ponent (3).

Needlefree valve device ( 1 ) according to claim 3 , characterized in that the recess

(21 ) comprises a rectangular shape and a locking arm (22) extending in a circumfer

ential direction such that the latch (12) of the second component (9) is adapted to

engage with the locking arm (22) in the open and in the closed configuration.

Needlefree valve device ( 1 ) according to claim 4 , characterized in that the locking

arm (22) includes a spring element (24) at its free end functioning as a stop for the

latch (12) in an axial direction.

Needlefree valve device ( 1 ) according to any of the previous claims, characterized in

that the sealing component (15) further comprises at least one resilient retention

element (25) arranged at its outer surface adapted to axially slide in at least one co r

responding axial recess (18) located in the inner surface of the second component

(9).

Needlefree valve device ( 1 ) according to claim 6 , characterized in that the sealing

component (15) including the resilient portion (19) and the resilient retention element

(25) are made of silicon rubber material.

Needlefree valve device ( 1 ) according to any of the previous claims, characterized in

that the resilient portion (19) comprises a hemispherical surface having one slit (26)

or at least two slits (26) each extending from a central point on the hemispherical

surface.

Needlefree valve device ( 1 ) according to any of the previous claims, characterized in

that the first and/or second component (9) comprises a medical connecting portion

such as a male Luer lock entry, male Luer lock exit, female Luer lock entry, female

Luer lock exit, a catheter exit, a tube mating port and the like.



Needlefree valve device ( 1 ) according to any of the previous claims, characterized in

that the sealing component (15) comprises a flange portion (17) connected to the

first component (3) in a press fit.

1. Needlefree valve device ( 1 ) according claim 3 , characterized in that the latch (12)

comprises a grip portion (14) extending through the recess (21 ) beyond the outer

surface of the first component (3) wherein pressing the grip portion (14) will release

the engagement of the latch (12) with the recess (21 ) .
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