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(57) Abstract

A luer connector comprising a luer connectable t6 a syringe and which exiends
16 a sharpened end capable of being driven through a puncturable vial closure to
thereby puncture the closure; a luer support, mountable on a vial, and which initially
supports the luer in a first position in which the sharpened end of the conduif is
pointed toward the closure; a fuer driver such that movement of the driver relative
to the support causes the luer to be driven so that the sharpened end punctures
the closure and enters the vial. The ler connector facilitates connection of a

hypodermic syringe to the vial.
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Novel Device.
This invention relates to luer connectors.
. Luer connectors are devices for enabling a connection to be made between

the nozzie of a hypodermic syringe and the interior of a pharmaceuticat vial through

5 a punctui-able rubber closure, so that for example water can be introduced into such
a vial to reconstitute a drug substance within the vial, and the reconstituted solution
of drug substance can be subsequently sucked out of the vial via the luer connector
into the body of the syringe. The nozzle of the syringe may then be detached from
the luer connector and a hypodermic needle attached to the syringe nozzie. The luer

10 connector therefore avoids the need to insert a hypodermic needle through the
closure and facilitates a sterile connection between the syringe and the vial. Luer
cormectors generally comprise a luer port, i.e. a small female port intc which the
syringe nozzle can be insetted, connected to a tubular conduit with a sharpened end
which can be driven through the rubber vial closure.

15 A number of luer connectors are known, for example that disclosed in WO
97/10156, which is mounted upon a vial and requires the nozzle of the syringe to be
inserted into its luer lock and the body of the syringe to be then used as a driver to
drive the sharpened end of its conduit through the vial closure. This can cause
premature operation of the syringe during the driving operation. Other constructions

20 of luer connector are disclosed in US 530372, EP 0351643A and EP 0587347A. It
is an object of this invention to provide an improved luer connector,

According to this invention a luer connector comprises;
& luer comprising a luer port connectable to a syringe and being in
communication with a first end of a channel passing longitudinaily through a tubular

25  conduit, the conduit extending iongitudinally from the luer port to a second end of
the channel, the end of the tubular conduit remote from the luer port being
sharpened so as to be capable of being driven through a puncturable vial closure to
thereby puncture the closure;

a luer support, mountable on a vial when the vial is sealed with a

puncturable vial closure, the support initially supporting the iuer longitudinally
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moveable in a first position in which the sharpened end of the conduit is pointed
toward the closure;

a luer driver, mounted on the support and moveable relative to the suppeort,
the luer and driver having respective engagement parts such that movement of the
driver relative to the support causes the engagement part(s) of the driver to bear
upon the engagement part(s) of the luer so as to drive the luer longitudinally into a
second position in which the sharpened end of the conduit is driven through the
closure to puncture the closure and to enter the vial..

The luer port may be of essentially conventional type comprising a smail
female port suitable for male-female engagement with the nozzle of a conventional
hypodermic syringe. The luer may be provided with features, €.g. a connection for
an adapter, to enable the luer to be locked to 2 hypodermic syringe to minimise the
risk of accidental disconnection,

The luer port and the conduit may be of integral construction, c.g. the
conduit being an integral extension of the port, and the port and conduit may be
made of plastics materials, Alternatively ﬁm luer port and conduit may be made
separately and may be connected together, For example the conduit may be made of
metal, ¢.g. in the form of a steel needle, and the luer port may be made of plastics
material, the port and conduit being bonded together e.g. by adhesive or by
moulding the iuer port around the metal conduit. The use of a sharpened metal
cather than a plastics material, conduit may allow the use of lower puncturing force.
The sharpened end of the channei may be of any conventionally sharpened shape
known for such conduits on known luers. The channel may conveniently open
sideways out of the sharpened end of the conduit o aliow the conduit to have a
sharp point.

The luer support may comprise a sleeve which is mountable e. g. by a snap-
fit, screw fit, friction fit etc., or other methods apparent to those skilled in the art,
around the neck of the vial, so as to be thereby retained on the neck. As most
conventional vials have an enlarged bead around their mouth opening a snap-fit over
this bead is a convenient way by means of which the sleeve may be mounted on the

vial. By such means the support may be mounted in 4 way on the neck of the vial
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which does not allow it to rotate, or move longimdinally, or otherwise move on the
neck of the vial. There are known means for mounting such a support in the form of
a sleeve on a vial. For example one known means is that used in the COMAR™
“Harmony”™ system in which the sleeve and the neck of the vial are provided with
co-operating “gear teeth” type structures which engage and prevent relative
rotation, whilst a snap-fit engaging groove and bead on the sleeve and vial neck
respectively prevent longitudinal detachment of the sleeve from the vial neck. For
example another known means is resﬁicnt longitudinally extending fingers on the
sleeve which grip around a bead on the neck of the vial, the fingers being locked
into this position by means of a restraining coltar around the fingers. A system of
this type is disclosed in inter alia WO 97/10156 and is aiso used commercially in
the LYO-JECT™ system supplied by Vetter Injekt System GmbH.

“When mounted on the vial the support suitably extends above the mouth of
the vial (directions are defined relative to the botiom of the vial when this is stood
upright, although it is to be understood that the luer connector of the invention is
useable with the vial in other orientations, e.g. with its mouth downwards) and may
include a part, e.g. internal flange or rim parts, which bear upon the puncturable
closure and help to hold the closure in place, for exarnple compressing the closure
down toward the lip of the mouth of the vial. Such flange or rim paris suitably
include a central aperture to allow the sharpened end of the luer 1o pass through the
closure. This central apernure may be sealed with a puncturable sealing membrane,
which may be integral with (e.g. being a thin film of the support material) or may
be attached to the flange or rim parts.

When mounted on the vial the upper part of the support above the mouth of
the viai may form a guide for the luer, for example in the form of a generally
tubular e.g. cylindrical extension defining a compartment extending above the vial
clasure, of suitable dimensions that the luer can be supported therein in its first
position with the sharpened end of the conduir pointed toward the ciosure. Within
such a cytindrical compartment the iuer may be supported with its longitudinal axis
e.g the axis of its channe] and/or conduit coaxial with the cylindrical axis. In the

first position of the luer the sharpened end may be in non-puncturing contact with
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the upper surface of the closure or distanced from it, Suitably the inner surfaces of
the compartment and facing parts of the outer surface of the luer may include
guides, e.g. cooperating projections and longitudinal grooves or slots so that as the
luer is driven from its first position to its second position its movement is guided so
as to be smooth and with the minimum amournt of deviation from a noa longitudinal
path. For example the guides may comprise a plurality of longimdinally extending
slots on the support into which corresponding projections, e.g. in the form of legs
or ribs etc. from the luer fit and within which they niay move longitudinaily.
Alternatively the projections may be on the luer driver and the slots or grooves on
the luer. As discussed in more detail below such guides may also serve to prevent
the luer from rotating relative to the support.

The luer is suitably provided with one or more abutment part(s) which when
the iuer has reached the extreme end of its movement into the second position, i.e.
the conduit has emered the vial as far as is desired, abut against the closure and/or
the support to prevent further longitudinal movement, Such abutment parts may
suitably comprise a flange or part flange, or legs etc. extending radially from the
outer surface of the conduit, and a corresponding flange, rim part, bulkhead wall,
legs etc. at the lower exwremity of the compartment. In such a construction, when
the luer reaches the Iower iimits of its travel within the compartment, e.g, its
second position, the two said respective abutment surfaces abut to prevent further
downward motion of the lver,

The luer and the support may also inciude respective engagement parts so
that when the fuer has reached the limits of its movement from its first to irs second
position, with the conduit as far within the vial as desired, the luer is locked in
place in its second position. For example the inner surface of the support and the
outer surface of the luer may be provided with snap-fit engaging parts which lock
together when the luer is in its second position. Such parts may also comprise or be
mounted on the above-mentioned abutment parts, or may be located on other parts
of the device.

The luer driver is mounted on the support so as to be capable of having a

driving force applied to it by a user, and as a consequence the juer driver transmits
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longitudinal force to the luer so as to drive the luer from its first to its second
position so that the closure is punctured. The luer driver may be initially moveable
relative to both the support and the uer, such that movement of the luer driver
relative (o the luer under the action of driving force brings their respective
engagement parts into engagement.

In a preferred construction the luer driver is rotatable relative to the support
and luer, for example by means of a hand-twisting action, and the respective
engagement means on the luer and driver comprise engaging screw thread parts
such that engagement of the screw thread parts on the said rotational movement
causes the luer to be screwed downwards toward the second position. In such a
construction parts of the driver are constructed and arranged to be gripped by the
user and rotated, and such parts may advantageously be provided with grip-
enhancing features, e.g. external ribs or a knurled surface etc.

For example the driver may comprise a cylindrical sieeve or part sleeve,
coaxial with an upper part of the support which is in the form of a cylindrical
compartment as described above, and being able to rotate coaxialy on the upper part
of the support. Suitably such a driver may surround such an upper part in the
manner of a surrounding siceve or skirt. Alternatively the luer driver may be within
and surrounded by the support, and the support may in such z construction be in the
form of a sleeve surrounding the luer driver. The luer driver may suitably be in the
form of a closure, e.g. a cap closing the upper end of the compartment, e.g. having
a wholly or partly closed end over the compartment when the driver is in place.
Such a cap can help to provide a sterile seal of the compartment. The sleeves of the
support and driver may fit closely but slideably moveable together, also helping to
provide a sterile seal between the support and driver. When the driver is in the form
of such a cap the user can conveniently apply hand force to the driver without any
hand contact with the luer enclosed within the compartment, thereby avoiding
contarnination. The above mentioned sealing membrane which cioses the opening in
the rim or flange parts of the support may further contribute to the sterile sealing of
the compartment. Additional steriie seals may be provided at other parts of the

construction, advantageously providing several lines of seals.
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The screw thread parts may be a whole or part screw thread, or a screw
thread on one of the driver and the luer and a projection capable of engaging with
the screw thread on the other. Suitable screw thread structures will be apparent to
those skilled in the art. For example when the luer driver is in the above-described
form a screw thread or partial screw thread may be located on an internai surface of
the sleeve, engageabie with a corresponding screw thread or partial screw thread or
projection capable of engaging with the screw thread on a facing surface of the luer,
e.g. of the luer pert. In such a construction the fuer driver may have a lower part in
the form of a sleeve which surrounds and is rotatable on the support, and an upper
part which includes the above-described screw thread. Aiternatively a screw thread
may be formed on a part of the driver which extends into the compartment in the
upper part of the support. For example when the driver is in the form of a
surrounding external skirt a screw thread may be formed on the inner surfaces of an
imternai skirt which extends axially into the compartment and surrounds the luer,
and the luer may have cooperating screw thread parts of the type described above
on its facing outer surface. When the driver is in the form of a cap as described
above, such an inner skirt may descend axially from the sai¢ wholly or partly closed
end,

When the respective engagement means on the Iuer and driver comprise such
screw thread parts, it will generally be necessary to provide the tuer with some
means 1o resist rotation with the luer driver when the luer driver is rotated on the
support so that relfative rotation of the luer and the driver, and hence the screw
thread action, can occur, This can be achieved by providing the luer and the support
with respective cooperating parts which engage to prevent rotation. For example the
above-mentioned guides which guide the luer into following a Jongimdinal path can
also conveniently serve to achieve this. For example the luer may have parts which
fit within a guide in the support that prevents such rotation, or the luer may be of a
sectional shape that prevents rotation (e.g. polygonal or oval rather than circular in
section), or the luer may be provided with sideways projecting legs that engage with
longitudinally aligned guides, e. g. grooves in the inner surface of the support. Such

legs may convenientiy aiso comprise the above described snap-fit connecting parts
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which lock together when the luer is in its second position, and/or may comprise
abutment parts.

In such a construction, rotation of the driver about the support and
engagement of the screw thread parts on the luer and driver causes the luer to be
screwed downwards from the said first position toward the second position, and
causes the sharpened end of the conduit to be driven through the closure to puncrure
it.

When the driver is in the form of a sleeve, e.g. a cap as described above
having a2 wholly or partly closed end over the compartment when the driver is in
place it will usually be necessary to construct such a cap that it may easily be
removed from the support to expose the luer port for use when the conduit has been
driven through the closure. When a driver in the form of a cap is rotatable on the
support to operate the above described screw thread action, it is necessary that such
ease of removal of the cap is also combined in the construction with the ability to
rotate without becoming accidentally detached during rotation to operate the screw
thread.

This may be achieved in a preferred construction by providing the luer with
abutment parts as described above, and by providing screw thread parts which are
of dimensions such that when the conduit has entered the vial as far as is desired or
allowed by the abuument parts the screw thread parts on the luer driver and lver are
still engaged, so as that their continued relative rotation generates an upward thrust
upon the luer driver to force it off the support. The support and luer driver may
have their respective facing surfaces provided with engaging circumferential bead
parts and a groove, which allow rotation and guide them in smooth rotation about
the axis of the sleeves whilst restraining relative axial movement, Such bead parts
and a groove may be constructed that the driver is detachable from the support by a
spap-fit disengagement of the bead from the groove as the driver moves in the axial
direction. When the luer reaches the limit of its movement continued relative
rotation of the sleeves may in the way described above generates an upward force
on the driver that forces the bead and groove 1o snap out of engagement and allows

the driver to be removed axially from the support.

-7 -




WO 98/32411 PCT/EP98/00385

16

15

20

25

30

For example this may be achieved by a construction of the lugr connector of
this invention in which the luer driver and luer have respective engaging screw
thread parts thereon, and in which the luer and the support are provided with
respective abutient surfaces such that the lower limit of travel of the luer within the
support is reached when the respective abutment surfaces abut, and in which when
the tuer is in its first position the respective abutment surfaces are separated by a
longitudinal distance which is less than the longitudinal distance the luer driver can
be moved by the screw action of the luer driver. In this construction when the
abutment surfaces on the luer abuts against the abutment surface on the luer support
the luer has reached the lower limit of its travel relative to the support it has not yer
reached the lower limit of travel on the screw thread on the luer driver. In such a
comstruction when the said abutment surfaces are in contact the continued rotation
of the luer driver relative to the juer will force the luer driver upwards, and this can
be arranged to be sufficient that the luer driver and support are forced longitudinally
out of engagement with each other such that the luer driver, e.g. in the form of a
¢ap, can be removed. Suitable relative dimensions and arrangements of the screw
tiread on the luer driver and Support can easily be determined by experiment.

To prevent accidenta) or unintended relative movement of the driver and
support, the support and driver may be initially connected with breakable
connectors, e.g. a small spot weld or thin plastics material strips etc. (many suitable
constructions will be apparent to those skilled in the art). These break when relative
motion is intentionally applied to the driver 1o operate the device. Such connectors
may also function as tamper evidence meaits to detect tampering,

Therefore in a preferred embodiment of the invention a luer connector
comprises;

a luer, connectable o a syringe, the luer comprising a luer port in
communication with a first end of a channel passing longinidinaily through a tubular
conduit integrally extending longirudinally from the juer port to a second end of the
channel, the end of the mbular conduit remote from the luer port being sharpened

50 25 0 be capable of being driven longitudinally through a puncturabie vial closure
to thereby puncrure the closure;
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2 luer support, comprising a sleeve which is mountable around the neck of
the vial, so as to be thereby retained on the vial when sealed with a puncturable vial
closure, the support extending into an upper part above the mouth of the vial in the
form of a generally cylindrical compartment extending above the vial closure and
forming a guide for the luer, the compartment being of suitable dimensions that the
luer is supported therein longitudinally moveable in a first position in which the
sharpened end of the conduit is pointed toward the unpunctured closure;

a luer driver, mounted on the support and capable of rotational movement
relative to the support and luer, the driver comprising a cylindrical sleeve or part
sieeve, coaxial with the said upper part of the suppart, the driver being in the form
of a cap over the compartment in the upper part of the support, and having a wholly
or partly closed end over the compartment when the driver is in place;

the Iner and driver having respective screw thread engagement parts such
that engagement of the screw thread parts on the said rotational movement causes
the luer to be screwed downwards toward a second position in which the sharpened
end of the conduit is driven through the closure 1o puncture the closure and to enter
the vial..

In a more preferred embodiment of the invention a luer connector
comprises;

a luer, connectable to a Syringe, the luer comprising a luer port in
communication with a first end of a channe} passing longirudinally through a wbular
conduit integrally extending longitudinally from the Juer port 10 a second end of the
channel, the end of the wbular conduit remote from the luer port being sharpened
50 a5 to be capable of being driven longitudinally through a puncrurable viai closure
to thereby puncture the closure;

a luer support, comprising a sleeve which is mounted and engaged around
the neck of the vial, s¢ as to be thereby retained on the vial when sealed with a
puncturable viai closure, the Support exlending into an upper part above the mouth
of the vial in the form of a generally cylindrical compartment extending above the
vial closure and forming a guide for the Iver, the compartment being of suitable

dimensions that the luer is supported therein longimdinally movesble in a first
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position in which the sharpened end of the conduit is pointed toward the
unpunctured closure;

a luer driver, mounted on the support and capable of rotational movement
relative to the support and Iuer, the driver comprising a cylindrical sleeve or part
sleeve, coaxial with the said upper part of the support, the driver being in the form
of a cap over the compartment in the upper part of the support, and having a wholly
or partly closed end over the compartment when the driver is in place;

the luer and driver having respective screw thread engagement parts such
that engagement of the screw thread parts on the said rotational movement causes
the luer to be screwed downwards toward a second position in which the sharpened
end of the conduit is driven through the closure to puncure the closure and to enter
the vial;

“the luer and the support being provided with respective abutment surfaces
such that the lower limit of travel of the luer within the support is reached when the
respective abument surfaces abut, and in which when the luer s in its first pasition
the respective abutment surfaces are separated by a longitudinal distance which is
less than the longitudinal distance the luer driver can be moved by the screw action
of the luer driver, so that when the abutment surfaces on the luer abuts against the
abutment surface on the luer support the luer has reached the lower limit of its
travel relative to the support it has not vet reached the lower limit of travel on the
screw threaé:l on the luer driver and the continued rotation of the luer driver relative
to the luer will force the luer driver and support are forced longitudinally out of
engagement with each other.

All of the component parts of the luer connector of this invention may be
made of plastics materials of the same kind as are used with known iuer connectors,
or as mentioned above some parts such as the conduit may be made of metal such as
stainless steel.

The luer connector of the invention provides the advantage that by operatien
of the driver the conduit of the luer can be easily and controllably driven through
the closure, and if the driver is in the form of the above described cap the luer can
be kept sterile throughout this operation.

- 10 -
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In a further aspect the invention provides a luer comprising a luer port,
connectable to a syringe, the port being in communication with a firstend of a
channel passing longitudinally through a wbular conduit integrally extending
longitudinally from the luer port 1 a second end of the channel, the end of the
tabular conduit remote from the luer port being sharpened, suitable for use in a Iuer
connector as described above.

In a further aspect the invention provides a luer support, mountable on a vial
when sealed with a puncturable vial closure, suitable for use in a luer connector as
described above.

In a further aspect the invention provides a luer driver, suitable for use in a
Iuer connector as described above.

In a further aspect the invention provides a pharmaceutical vial having a
puncturable rubber closure sealing its mouth opening, mounted with a luer
connector as described above.

In a further aspect the invention provides the use of a uer connector as
described above in the dispensing of a pharmaceurical formulation initially
contained in a pharmaceutical vial.

The invention will now be described by way of example only with reference
to the accompanying drawings which show:

Fig. 1 shows a lengimdinal section through a first rype of luer connector of
the invention with its luer in its first position.

Fig. 2 shows a longitudinal section through the luer connector of Fig. 1 with
its luer in its second posirion and the driver in place on the support.

Fig. 3 shows a longitudinal section through the luer connector of Fig. 1 with
its luer in its second position and the driver removed from the support.

Fig. 4 shows a longitudinal section through the luer connector of Fig.1 with
its luer in i second position with the driver removed from the support, and
connected to a syringe.

Fig. 5 shows a longitudinal section through a second type of luer connector

of the invention with its luer in its first position.
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Fig. 6 shows a longitudinal section through the luer connector of Fig. § with
its luer in its second position and the driver in piace on the support.

Fig. 7 shows a part cutaway longitudinal sectional view through the luer
connector of Fig. 5 with its Juer in its second position and the driver removed from
the suppon.

Fig. 8 shows a part cutaway plan view of the luer connector of Fig. 1.

Fig. 9 shows a longitudinal section through the luer connector of Fig. 5
showing more clearly the operation of the screw thread parts.

Referring to Figs, 1 to 4 a luer connector and its use is shown. A
pharmaceutical vial 1 is shown, the upper part of which is formed imo a neck 2,
terminating in a mouth opening surrounded by an annular bead 3. The mouth
opening is closed by a puncturable rubber closure 4, additionally covered by a
sterility membrane 5.

The iuer connector comprises a luer 6 (overall) which comprises & female
luer port 7 connectable to a syringe 8, the luer port 7 being in communication with
a channel 9 passing longitudinally through a tubular conduit 10, which extends
longitudinally from the tuer port 7, the end 11 of the tubular conduit 10 remote
from the luer port 7 being sharpened so as to be capable of being driven through the
central part of the puncrurable vial ciosure 4 to thereby puncwure the closure 4. The
luer port 7 and the conduit 10 are of integral construction, the conduit 10 being an
integral extension of the port 7.

Mounted on the neck 2 of vial 1 is a luer support 12 (overall). The luer
support 12 is mountable by a snap-fit over the bead 3 around the neck 2 of the vial,
50 as to be thereby retained on the neck. The part of the support 12 which is
mounted over the bead 3 is not shown in detail as various types of mount are
available as discussed above. As shown in Fig. 1 the support hoids the luer 6
longitudinally moveable in a first position in which the sharpened end 11 of the
conduit 10 is pointed toward the ciosure 4.

The support 12 extends into an upper part 13 above the mouth of the vial
and includes an internal flange 14 which bears upon the puncturable closure 4 and

helps to hold the closure 4 in place, compressing the closure 4 down toward the
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mouth of the vial 1. The flange 14 includes a central aperwre 15 to allow the
sharpened end 11 of the luer to pass through the closure 4. The sterility membrane
5 is attached to the flange 4 so as to close the central aperture 15. The upper part 13
of the support also forms a generally wbular e.g. cylindrical compartment 16
extendihg above the vial closure 4, of suitable dimensions that the Iuer 6 can be
supported therein in its first position with the sharpened end 11 of the conduit 10
pointed toward the closure 4. Within this cylindrical compartment the luer 6 is
supported with its longitudinal axis coaxial with the cylindrical axis. In the first
position of the luer 6 the sharpened end 11 is in non-puncturing contact with the
upper surface of the closure 4,

Mounted on the upper part of the support is a fuer driver 17 {overal]) in the
form of a cylindrical sleeve, coaxial with the upper part 13 of the support 12, and
able to rotate coaxialy on the upper part 13 of the support 12, The driver 17
surrounds the upper part 13 in the manner of a surrounding skirt, and is in the form
of a cap closing the upper end of the compartment 16 by having a wholly closed end
18 over the compartment 16. The sleeves fit closely together to provide a sterile
seal between the driver 17 and compartment 16. The sleeves have their respective
facing surfaces provided with engaging circumferential bead parts 19 and a groove
20, which allow relative rotation and guide the sleeves in smooth rotation about the
axis of the sleeves whilst restraining relative axial movement.

The driver 17 and the luer 6 are provided with respective engagement
means. These comprise engaging screw thread parts 21, 22 respectively on the
driver 17 and luer 6. The screw thread parts 21, 22 comprise a whole screw thread
21 formed on the inner surfaces of an imernal skirt 23 which descends axially from
the closed end 18 of the driver 17 and extends axially into the compartment 16 to
surrounds the fuer 6, and a projection 22 on the luer 6 capable of engaging with the
screw thread 21 on the internal skirt 23, Engagement of the screw thread parts 21,
22 on relative retational movement of the driver 17 and luer 6 causes the luer 6 to
be screwed downwards toward the second position as shown in Fig 2.

The inner surfaces of the upper part 13 of the support 12 and facing parts of

the outer surface of the luer 6 include guides which comprise legs 24 which praject
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sideways from the luer 6, and engage with corresponding longitudinal slots 25 in
the upper part 13 of the support 12. These legs 24 and slots 25 guide the luer 6 as it
is driven longitudinally driven frem its first position to its second position by the
engagement of the screw thread parts 21, 22 so that the longitudinal movement of
the luef 6 is smooth and with the minimum amount of deviation from a non
longimdinat path.

It is necessary to provide the luer 6 with means to resist rotation when the
driver 17 is rotated on the support 12 so that relative rotation of the Iner and the
driver, and hence the screw thread action, can occur. This is achieved by the
engagement of the legs 24 and the slots 25.

The legs 24 also comprise abutment parts which when the luer 6 has reached
the extreme end of its movement into the second position, as shown in Fig. 2 abut
against the upper surface 26 of flange part 14 of the support to prevent further
longitudinat movement of the luer.

The luer 6 also has legs 27 which engage in a snap-fit manner with recesses
28 on the support when the luer 6 has reached the fimits of its movement into its
second position as shown in Fig. 2 so that the luer is Jocked in place in its second
position. The legs 27 also comprise further abutment parts which abut against the
surface 26.

The engaging circumferential bead parts 19 and the groove 20, which allow
relative rotation and guide the sleeves in smooth rotation about the axis of the
sleeves whilst restraining relative axial movement, also provide a spap-fit barrier to
removal of the driver 17 in the axial direction from the support 12. The screw
thread parts 21, 22 are of dimensions such that when the conduit 10 has entered the
vial } as far as is allowed by the abutment parts as shown in Fig. 2 the screw thread
parts 21, 22 on the driver 17 and luer 6 are still engaged. Their continued relative
rotation consequently generates an upward thrust upon the driver 17 to disengage it
from the support 12 by a snap-fit disengagement of the engaging circumferential
bead parts 19 and the groove 20 as shown in Fig. 2, The upper part 13 of the
support 12 is resilient, and flexibility is assisted by the presence of the slots 25,

facilitating the bead parts 19 to be detached from the groove 20.
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To prevent accidentai or unintended relative movement of the driver 17 and
support 12, the support 12 and driver 17 are initiaily connected with a small spot
weld at 29. This breaks when relative motion is intentionally applied to the driver to
operate the device and also functions as tamper evidence means to detect tampering.

The operation of the uer connector of the invention is apparent from Figs 1
to 4. With the connector as shown in Fig. 1, with the closure 4 unpunctured, the
driver 17 is rotated by a hand twisting action whilst also holding the vial 1. This
causes the screw thread parts 21, 22 to engage so as to screw the luer 6 downwards,
causing the pointed end 11 of the conduit 10 to puncture the closure 4 and enter the
vial 1. When the luer 6 has reached the limit of its downward movement the
abutment parts 24, 27 abut against flange 14 to prevent further dowaward
movement of the Juer, and the snap-fit engagement parts 27, 28 engage to lock the
luer 6 into place as shown in Fig. 2. Continued rotation of the driver 17 forces the
driver 17 off the support 12 against the snap-fit engagement of bead 19 and groove
20 as shown in Fig. 3. A syringe 8 may then be connected to the luer port 7, using
an adapter 30 to firmly link the port and nozzle 31 of syringe 8 together if desired
as shown in Fig. 4.

Referring to Figs. 510 9, parts corresponding in function and operation to
corresponding parts in Figs, 1-4 are numbered correspondingly, and only
differences are described in detail. In its essential principies the luer connector of
Figs. 5-9 is identical to that of Figs. 1-4.

In Fig. S the Iuer support 12 is again in the form of a sleeve mounted on the
neck of the vial L. The luer driver 17 is again in the form of a sleeve coaxial with
the upper part 13 of the support in the mamner of a skirt, and rotatable on the part
13. The driver 17 has an integral upper part 32 which is formed with ribs 33 to
assist gripping by the user. The inner surface of this upper part 32 is provided with
a screw thread 21. The luer support forms a sterile seal with the luer driver at the
point 34, where matching conicai surfaces of the uppermost lip of the part 13 and

on the luer driver 17 meet and form a cone/cone surface seal. This seal may be

improved by a smear of silicone.
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Within the compartment 13 and the upper part 17 is located a luer 6 of
similar construction to that of Figs. 1-4. However instead of the projection 22 used
inFigs. 14 there is a helical thread 35 on the outer surface of the Iuer port 7,
engaging with the thread 21. Instead of the legs 24 used in Figs. 1-4 the luer 6 is
provided with an abutment flange 36 which, as shown in Fig.8, at its periphery is
formed into a pear-tooth shape in which the teeth 37 engage with corresponding
longitudinal grooves 38 on the inner surface of the compartment 13, and this
engagement both guides the luer into smooth longitudinal movement down the
compartment 13 and prevents relative rotation of the luer § and support 12.

As shown more clearly in Fig. 6, rotation of the luer driver 17 screws the
luer 6 downwards in a similar manner 1o Figs. 14, so that the sharp end 11
punctures the closure 4 and entets the via] (not shown in Fig.6). The extent of
downward movement of the luer is determined by the aburment of the abutment
flange 36 against the upper surface 26 of flange part 14 of the support to prevent
further longitudinal movement of the luer 6. At the same time the small wedge-
shaped fins 39 on the conduit 10 engage under the flange 14 to retain the luer in
place. As shown in Fig. 6 the luer 7 is in its second position.

Continued rotation of the luer driver 17 with the Iuer 6 abutted against
flange 14 applies an upward force to the luer driver 17, and as shown in Fig. 7
forces the luer driver 17 and support 12 out of engagement until they become fully
detached as shown in Fig. 7. Thereafter a syringe 8 (not shown) may be connected
to the luer port 7 in an identical manner to Fig. 4,

Referring to Fig, 9 which in part reproduges Fig. 5, as described above
when the luer 6 is in its first position as shown in Fig. 9 the aburment surfaces 36
and 26 are separated by a longitudinal distance L1. The longitudinal distance the
luer 7 can be moved by the screw action of the luer driver 32, e.g. the longitudinal
distance between the upper 40 and lower 41 ends of the screw thread 21 part on the
luer driver 32 is L2, in this case corresponding to the full lenght of the screw thread
on the luer driver 32. L2 is greater than L1 so that when the said abutment surfaces
36 and 26 are in contact the continued rotation of the tuer driver 32 relative to the

luer 6 continues to apply a longimdinal downward force to the Iuer, As the
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abutment surfaces prevent further downward movement of the fuer this results in an
upward reaction force which forces the luer driver upwards and longitdinally out
of engagement with the support, allowing the luer driver 32 to become detached as
shown in Fig. 7. The same principle applies to the luer connector of Figs. 1-4,

‘It will be apreciated that the construction of luer connector described above
can be easily provided with tamper-evidence features, for example small rupurable
plastic material links between the skirt 17 and the support 12, or a tearable labei
that bridges the skirt 17 and the support 12, which becomes torn if the luer driver

17 is rotated relative to the skirt 12. Other types of tampler evidence construction

will be apparent to those skilled in the art,
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L. A Juer connector which comprises,

a luer comprising a iuer port connectable to a syringe and being in
communication with a first end of a chanpal passing longiniding!iy through 4 obular
eonduit, the condulr exending longitudinaily from the luer port w© 2 scennd end of

the channei. the end of rhe wbular conduit remote from e [uer port being
shatpened so us 10 be cipable of heing driven through a puncturable vial closurs to
therehy puncture the closure,

a luer support, mouiitable on 4 vial when e vial {5 seuled with a
puscturable viai closure, (ke support initially supporting the Iner longirudinal]y
moveable in a firgt position in which the sharpered end of the conduic is pointed
toward the Closure; characierised Itk

a luer driver. rottahly moveably mounted ol the support and engaged with
the supporn, the luer aml driver having engaging screw thread Pafts thereupon such
that engagement of the serew thread parws and relative rolation of the driver and the
luer causes the juer driver o bear apon the Wuer s as to drive the luer longimudinally
inta a second positien in which the sharpened ead of the conduir is driven through

the closure to puncture the closure and o enrer the vial.

2. A luer cenneclor aceording to claun | characierised in that,

the luer is provided with one or more abutment parys) which whea Lhe luer
bias reached the extrerme end of its movemen iato the second position prevent
further longitudinal movement of the lyer,

and Lhe arrangement of the screw thread parts and abutment parts are such
that when the conduit has emered the vial as far as is desired ar allowed by the
dbument part(s) the screw thread parts on the luer driver and tuce are stil! engaged.
50 (hat their continued relative romtion gencrates an upward thrust aron the luer
driver 1o force the luer driver oyl of engagement with the support.
3 A luer commector accoeding to claim 1 or 2 charecierised in that the luer

SUPpOrT comprises a sleeve which is mountable around the neck of the vial, 50 as to
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be thereby retaired on the peck and estends above the mouth of the vial, and the
upper part of the support above the mouth of the vial is in the form of a generally
Qhular extension defining a compariment extending above the via! ¢losure, of
suirable dimensions that the fuer can be supported therein in its ficst position with

the shiarpened 2nd of the conduit poinred tovward the closure.

4, A luer connector ageording to claim 1, 2 or 3 characierised in that the foer
and the support irclude respective CNgagement parts so thal when the Tuer has
reached the limits of its movement from its first (o its second position, wih the

condwit as far within the vial as desired, the luer is lockeg in place in its second
pusition.
5, A luer cuanector according 1o any oge of claims 1 1o 4 characterised in that

the luer driver is in the form of 4 closure closing the upper end of the compartment,

&, A luer connector according to claim 5 chargcrerised in that luer driver is in
the form ol 4 cap closing the upper open end of the compartment by mears of the
luer driver having a wholly closed ond which forms a closure surface over the open
el of the comparmment,

7. A Iuer connector acsording to any one of ¢laims 1 o 6 characrerised in that
the luer is provided wirh means to resist rotation with ihe lear driver when the luer
driver is rotated on the support so that relative retation of the luer and the driver,

and hence \he engagemenr of the screw thread Parts can ocour,

3. A luer connector according © any one of elaims 1 w 7 characrerised in thag
the support and iuer driver have their respective facing surtaces provided with
engaging circumferential bead parts and a Zroove, which allow rotation and guide
them in rotation about the axis of the sleeves whilst testraining relarive axial
movement, and which are constructed that the driver is detachable from the supror

by a snap-fit discngagement of the bead from the groove as the driver moves in the

axial direcrion.
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9, A luer connecior aceording 0 any ore of elaims 1 tg 8 cheracteriseq by a
vonstruction in which the luer driver and luer have respoctive Cnpaying screw threay
parts dhereon, and in which the luer and the support are provided with respectjve
abutment surfices such ihat the lower limit of travel of the fuer within the SUPPOLT IS
reached when the respective sbutmenr surfaces abut, and (n which woen the luer i
in its first position the Tespective abutiment sirfaces are separated by a lopgimeing)
distance which is less than the !ungifudinal distance the luer driver can be moved by

the screw action of the juer deiver,

10, A luer connector which comprises;

2 luer, comnectable o a syringe, the luer comprising 2 Juer port in
commurication with a tirst end of a chanrel passing longitudinally through a mbufar
conduit integrally extending longiedinaily from the luer port to a second end of the
channel, the end of the wbular conduit remote from the luer port being sharpened
su s to be capable of being driven longin:dinally through a puncturable vial closure
to thereby puncrurc the closure;

& luer supnorr, comprising a sleeve which is mouatablz around the neck of
the vial, s0 as to be thereby retained on the vial when sealed with a puncturable vial
closurs. the support extending ingo an Upper part sbove the mouth of the via! in the
torm of a generallv cylindrical compariment exrending above the via! closure and
forming a guide for the luer. the copariment being of suitable dimensions thar the
luer is supportad therein longimudinally moveable in u first position in which rhe
sharpened end of the conduir is pointed toward the unpunciured closure,

a [uer driver, mounted on the Support and capable of rotaticnal mavement
relauve to the support and ler, the driver comprising a cylindrical sleeve or part
sleeve, coaxial with the said upper part of the support, the driver being in Lhe form
o & cap over the compartment iy the upper part of the support, and having a wholly
or partly closed end over the tompartment when the driver is i place:

the luer and driver having respective screw thread engagement parss such
that cogagement of the serew theead parts on the said rotational movement causey

the luer w0 be screwed downwards owsrd a sceond pesition in which the sharpened
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end of the conduit is driven trough the closure to punciars the Closure and tg enrer

the vial,

and the luet is provided with one or more abutment parts wiich when the
fuer hias reached the extreme end of its movemen into the second posinion prevent
further lengitmdinal movement of the lyer,

and the dimensions of the serew thread PATts arc 5uch [hat when the copduic
hus enterad the vial ¢ far as is desired or allowed by the abuzmeny part(s) the screw
thread parts on the luer driver and luEr are still cogaged, so thar their continued
relative rotation generates ap upward hrust ugon the luer driver 10 forus the tuer

driver out of enEagement wich the support,

. Aluer comnector which comprises;

2 fuer, connectabie 1o a 3 yringe, the [uer comprising a luer porr in
communication with a [frst end of 2 channei passing longtivdinally through o tubular
conduit mtegrally extending longitudinally from the luer port to a secend end of the
channel, the end of the tabular condalt remote from the luer port being sharpened
80 25 Lo be capable of being driven longiludinaily through & puncrurable vial closure
10 thereby punciure the ¢ josure:

4 luer support. comprising 4 sleave which i wmeunted and engaged aroynd
the neck of the vial, 50 as to be thereby retained on the vial when seafed with a
puncturable vial closure, the SUPROTT eXtending into an upper part ahave the meuth
of the vial in the form of a gererally uylindrical compartment extending sbove she
vial closure and forming a suide for the luer, the compartmeng being of sitable
dimensions that the luer is supporied therein longiudinally moveable in a first
position in which the sharpencd end of the conduit is poinzed 1oward the
unpunctured closure;

a luer driver, mounted on the support and capabic of rotational movemen:
relative to the support and luer, the driver cowprising a cylindrical slesve or part
slecve, coasdal with the said Upper part of the supporl, (e driver heing in the form
0l 4 cap over the corupartment in the upper part of the support, and having a wholly

of partiy closed cnd over the compartmen: when the driver is in place;

m
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the luer and driver having respective scrow thread cngagemen; Yarts such
E g 7

thar engagement of 1he serew thread pans on the said rorationa! movement cayses
e luer to ne screwed downwards roward a second position in which the sharpened
end of the conduif is driven through the closure o puncture the closure ang © enter
the vial:

the luer and the support being provided with Tespective abulnent surfces
such that the lower limit of travel of the luer within the support is reached when the
lespective abutment surfaces abut, aﬁd in which when the luer s in its first position
the respective ahutment surfuces are scparated by a longirudinal distance which i
lexs than the Tongirudinal distunce the fuer driver can be moved by the screw action
Of the luer driver, so that when the abugment surfaces on the {uer aburs against the
abutment surface on the tuer suppert the Tuer has reached the lower limit of ity
ravel relative i the support it hus ot yet reached the lower limit of wave op the
serew thread on the ler driver and the continued rofation of the luer driver relarive
16 the luer will force the Juer driver ang support aze forced lengitudinally oug of

engagement with cach other.

12 A pharmaceutical vial having a puncturable closura sealing its mouth

opening, e vial heing mounied with 3 juer vomnector as claimed in any one of the

preveding Cluims,
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