Title: CONNECTI NG DEVI CE BETWEEN A CONTAI NER AND | TS CONTENTS AND
READY- TO- USE ASSEMBLY COMPRI SI NG SAME Abstract The inventi dngesi@2683 ns a
devi ce conprising a base plate (10) nounted on the container (2) and a

sl eeve (14) forming an inner bore (A), and a plunger capable of sliding in
said bore (A), between a first released position relatively to the cap (5)
of the container (2) and a second position called transfer position,
wherein a holl ow needl e (21) borne by the plunger (20) passes through the
cap (5). The base plate (10) is provided with at |east an el astic spout
(15) retaining the plunger (20) in transfer position, said spout
projecting, fromthe sleeve (14), towards the bore (A inside and capable

of co- oPPRYICHFORICONNBELION BEHWAREEN ARECIEENTOANTNA CHNTISKERZAND
READY-TO-USE ASSEMBLY COMPRISING SUCH A DEVICE
The present invention relates to a device for connection between a closed recipient and
5 a container. The inventidh also relates to a ready-to-use assembly compri_éin g, inter alia, a
closed recipient and a connection device of the afore-mentioned type.

In the domain of packaging medicines, it is known to store one component of a
pharmaceutical preparation, such as for example its active ingredient, in a recipient closed by
arelatively non-rigid material, for example made of elastomer. A liquid may be introduced

<710 into this recipient, after perforation of the stopper, in order to place the component contained
in the recipient in solution or in suspension, so as to obtain a preparation, in particular a
medicament or vaccine, in liquid form ready to be adminstered to the patients.

Documents WO-A-90/03536 and WO-A-97/10156 disclose connection devices, each
comprising a base adapted to cover the neck of a recipient and extended by a flange or sleeve

15  forming an inner bore, while a plunger is mounted to slide in this bore. The plunger is
-provided to be pushed towards a transfer position in which a hollow needle borne by the
piunger pésses through the stopper of the recipient. These known devices allow axial |
‘movements of the plunger when it has been displaced up to transfer position, which might
lead to leakages and does not efficiently control the lost volume of the recipient, i.e. the
.20 quantity of liquid which cannot be deawn, off therefrom. |
| Document WO-A-98/13006 discloses a device adapted, in particular, for connection
between a rqcipicnt with a stopper which is adapted to be perforated and a syringe, in which
teeth are distributed about the axis of the plunger and provided to be returned centrifugally or

centrapetally in order to cooperate with a stop element provided on a base. This device allows



11 August 2003 | DEVI CE FOR CONNECTI ON BETWEEN A RECI PI ENT AND A CONTAI NER
AND READY- TO- USE ASSEMBLY COWPRI SI NG SUCH A DEVI CE The present invention
relates to a device for connection between a closed recipient and 5 a
container. The invention also relates to a ready-to-use ad$éyghst 2003
conprising, inter alia, a closed recifient and a connection device of the
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perforated and a syringe, in which teeth are distributed about the axis of
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being adapted to cooperate with an outer radial tab of the plunger.
Thanks to the invention, the elastic catch guarantees a efficient locking of the
plunger in transfer position. Such locking is all the more efficient as a plurality of
catches are advantageously provided, whichcatches may be regularly distributed about
the central axis of the device.
According to a first advantageous aspect of the invention, the catch is provided
on an outer radial face, with a heel adapted to cooperate with a ring for locking the
plunger in position of retention, this ring being adapted to slide about the bush. This
ring gives the retaining catch a sufficient rigidity to efficiently resist an effort
of displacement of the plunger from the transfer position. This ring is advantageously

provided with an outer radial flange for locking in translation in a position of

cooperation with the catch.

According to another advantageous aspect of the invention, the device
comprises means for locking in rotation the plunger and/or the locking ring. These
means advantageously comprise longitudinal ribs made on the inner face and/or the
outer face of the bush and adapted to cooperate with corresponding elements in relief
provided on the outer radial surface of the plunger and/or on the inner radial surface of

the ring.



pl astically, which mght allow the plunger to tear in a direction of
extraction. Docunent WO A-98132411 di scloses a connection_device in which a
plunger fast with a needle is provided with a flap intendbdugBstg@03ngaged
in areinforcenent nade in the thickness of a base. The ring which borders
this reinforcement is deformed essentBally parallel to the direction of

di spl acenent of the plunger and by a small width in a radial direction,
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ring. | lofwgtsdt eBBRIor the displacement of the plunger from the first position towards the
second position. In this way, the protecting cap serves as member for manoeuvring the
plunger.

According to another advantageous aspect of the invention, the bush comprises,
near its free edge, means for blocking the container by cooperation of shapes, in
particular bayonet-type locking slots adapted to cooperate with at least one tab of the
container.

According to another advantageous aspect, the base comprises a cylindrical
surface defining a skirt which extends around the neck of the recipient and bears
hooking teeth, this skirt comprising at least one opening for access to the catch and/or
to certain hooking teeth from the outside. These openings are particularly useful for

efficiently moulding the catch or catches and the corresponding teeth.



3 According to anot her advantageous aspect of the invention, in disengaged
position with respect to the stopper, the plunger is fast with the bush by
at | east one breakable tongue. In addition, the base and the plunger are
advant ageously fornmed in one piece by injection of plastildsddugmstédd0dl . This
facilitates positioning of the plunged wth respect to the base, insofar
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Figure 5 is a section similar to Figure 3 during a second step of using the

device.

The device 1 according to the invention has a dual function. On the one hand, it
guarantees the tamper-proof nature of a recipient 2, for example a glass bottle
containing a product (not shown) and previously closed or stopped. This product may
be a powder intended to form a drinkable vaccine. It may be question of any other type
of pharmaceutical preparation, in particular any type of medicine. On the other hand,
the device 1 ensures or establishes a tight connection between the interior of the
recipient 2 and the interior of another container 3, such as a syringe containing a liquid

intended to place the product contained in the recipient 2 in solution or in suspension.



reci pient containing a product, in particular a pharmaceutical preparation,
this recipient being provided with a neck whose opening i§1ﬁbEW¥3B@@ by a
stopper, and a connection device as described herein above, nmounted on the
reci pient. Such an assenbly enables a conponent of a nedicine or a
vaccine, in particular its active ingréient, to be kept sterile and to be
prepared when necessary by mxture with a liquid, while its plunger is
efficiently held in position. The invention will be nore readily understood
and ot her advantages thereof will appear nore clearly on reading the
foll ow ng description of an enbodi nent of a connection device in
accordance with its principle, given solely by way of exanple, wth
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Conpri Se&ufl d18hknté tg\/goéﬁﬁzp&% igdg 4a is tightly obturated by a stopper 5
made of a relati ver non-rigrd material, for exanple elastoner and, in
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whieh is cr d a_capsule 6 which also covers
15 azound tHg %cada 4b, 11'13 the manner shown in Figure 3. These teeth are defined in the lower part

of a cylindrical skirt 12 surrounding the neck 4. The element 10 comprises a wall 13 for
abutment on the upper part of the capsule 6, this wall being provided with a central recess 13a
bordered by a cylindrical sleeve 14, concentric to the skirt 12 and extending opposite the wall
13 with respect to said skirt.

20 XX' denotes the central axis of the device 1 which is, in particular, the axis of the skirt
12 and of the sleeve 14. The sleeve 14 extends up to contact with the capsule 6 and defines a
bore A centred on axis XX _

Inits part 14a closest to the stopper 5, the sleeve 14 is equipped with two spouts 15
and 15" projecting radially towards the interior of the bore A. Taking into account the plastic

25  material used for moulding element 10, these spouts are supple enough to be elasﬁcaﬁy

deformed,



a peripheral part of the stopper 5 and which is provided with a central
opening 6a through which it is possible to perforate the 3$16ppest2803 The
stopper 5 conprises a substantially cylindrical central part 5a, adapted
for supple and tight fit inside the opening 49, and a flattened outer part
5b, shoul dered by the bead 4a, and covéred by the capsule 6. 10 The device
| is essentially fornmed by two parts nmade by injection of plastics
material, for exanple polyethylene, polypropyl ene, polyam de or ABS

(pol yacrylonitril e/ butadi ene/ styrene), nanely a base elenent 10 intended to
be nounted around elenments 3 to 6, and a cap 30. The base el enent 10
conprises a plurality of hooking teeth | 1 provided to be .arranged 15
around raggamgte&lgyaﬁawtﬂﬁﬁm?ﬁ@g( shown in Figure 3. These teeth are
defined in"the lower part of a cylindrical skirt 12 surrounding the neck
4. The el enedis ig cleadyrpisibdecia Biguwa 2| the3pdws 15bud hiEnte dianketraellpppesitpart of t he
capsul e t hi s .wall _ hei.ng provided wi.th a central recess 13a bordered by
a cyli n&’folwcegiﬂ’ 8&@59‘5@2@0 ﬁﬁg"ﬁhﬁédﬂga?ﬂé‘u@q ?Frf?l%ﬁa SEOULR MRAYRE opposite
t he §al lenvidakewi th respect to said skirt. 20 XX denotes the central axis of
the device 1 which is, in particular, the axis of the skirt 12 and of the
sl eeve 14. Thsidsltwewy A is dispatedraddunger 20 faontgz hollew heddie?2 ¢ afeptddetofoefothte

defines_a bore.A centred op_axis .. Inits part 14a cl osest to the
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arr Fin Figure 3. "As_is clearly visible in Figure 2, the spouts_ 15 and
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0 ERcAGAhdbedder AUBHERER 32, broken, 10 0 unger 20 also forms
15 On its inner radial surface, the sleeve 14 bears three longitudinal ribs 16 which
| cooperate with the sides of the flaps 24 to avoid a rotation of the plunger 20 about axis XX
The cap 30 is formed by a removable part 31, surrounding the free edge 14b of the.
sleeve 14, and by a ring 32 disposed around the sleeve 14, parts 31 and 32 being connected by
a breakable zone 33.
20 Near its free edge 14b, the sleeve 14 is provided with an outer ring 14c provided to
| penétrate in an inner peripheral gréove 32¢ of the ring 32. These outer ring and groove make it
possible to maintain the cap 30 in position with resﬁect to the element 10 in the storage
position of Figures 1 to 3. The device 1 may be maintained in position on bottle 2 for séveral
months, before use.

25 On its inner face 31a, part 31 is equipped with an extension 34 whose shape is adapted

to be able to engage partially in the sleeve 23. In cross-section, this extension is



di aneter of the sleeve 23 is chosen to be sufficiently small for only those
syringes that may be introduced into said sleeve to corredpbygustaOg
speci al manufacture intended for this use. Plunger 20 bears two flaps 24
extending radially outwardly at the level of the transition zone 25

bet ween the needle 21 and the sleeve 23. 15 On its inner radial surface,
the sl eeve 14 bears three longitudinal ribs 16 which cooperate wth the
sides of the flaps 24 to avoid a rotation of the plunger 20 about axis XX .
The cap 30 is forned by a renovable part 31, surrounding the free edge 14b
of the. sleeve 14, and by a ring 32 disposed around the sleeve 14, parts 31
and 32 being connected by a breakable zone 33. 20 Near its free edge 14b,
the sl eewghe¥dr of REANS, 3T WEdreaBy Wb §ﬁbs€dnﬂ@1£15ﬁlhd§oﬁﬂ HBALQngRgRet rate in
an inner peripheral groove 32c of "the ring 3Z. These outer “ring and groove
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adapted to be able to engage partially in the sleeve 23. In cross-section,
t hi s ext ensi ¥fhengdt i hegessary to @008Be zontents o€ sfrimgen26fand of rerfisentds ah kffog, f or med
by two substantial | t onal ,ribs 34a and 34b intersecting at the |evel
of axt s FRSERR b b G G e gReCOmpat AbOpBsice Sih MaChPACe RSP 34
and i N Btz Honldess PRVFMOfbLS b QP ' Laad by
t he cooper a?_ i on gfﬂ Cte'§55 tﬁgw?ﬁ%%;%g?gh? E@%r@%@?@%ﬁﬁiﬂgﬁeﬁﬂwﬁ Q
necessad§ving gniove BRe witdinespettouingslyici Rigg 32 3handoweds al@g) the eleeve’l4 anthef fort
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the lower part 14a of the sleeve 14. Such 15 displacenment of the ring 32
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vicinity of the upper surface of the capsule 6.
Such displacement of the plunger 20 has the effect of engaging the flaps 24 and 24'

respectively to the rear of the spouts 15 and 15", these Spouts being driven radially, outwardly
20 of the sleeve 14, by flaps 24 and 24' during thé movement of advancé of the plunger 20. This

is possible, as the front face 152 of the spout 15 visible in Figures 3 to 5 is inclined with

respect to axis XX'. In that case, one is in the position of Figure 4 where the ring 32 exerts on

a heel 15b Ioca;ed on a rear or outer radial surface 15¢ of the spout 15, a centripetal effort

whi_ch maintains the spout 15 in an efficient locking position of the flap 24. Spout 15, which
25  isidentical, functions in the same way. |

In order to guarantee a constant positioning of the ring 32



transition zone 25 between the needle 21 and the sleeve 23 is disposed in
the immediate vicinity of the upper surface of the capsul & 8ug&tero3

di spl acenent of the plunger 20 has the effect of engaging the flaps 24 and
24" respectively to the rear of the spouts 15 and 15', these spouts being
driven radially, outwardly 20 of the &l eeve 14, by flaps 24 and 24' during
t he novenent of advance of the plunger 20. This s possible, as the front
face 15a of the spout 15 visible in Figures 3 to 5 is inclined with respect
to axis XX. In that case, one is in the position of Figure 4 where the
ring 32 exerts on a heel 15b |ocated on a rear or outer radial surface 15c
of the spout 15, a centripetal effort which maintains the spout 15 in an
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each to penetrate in a bayonet-type locking slot 14f provided near the free edge 14D of the
sleeve 14. This particular construction allows an efficient locking of the syringe 3 with respect
to the device 1 during the operations of transit of the liquid from the syringe towards the bottle

20  and of recovery of the preparation in the syringe. |
The sleeve 12 is provided, at the level of spout 15, with an opening 18 which allows a
mobile slide to form the rear part of the spout 15 and the re-entrant edge 12a of the skirt 12
- during moulding. The teéth 11 may be obtained during moulding of the element 10 by slides
penetrating to the bottom of the skirt 12 through the openings 13b provided in the wall 13.
25  Taking into account the geometry and location of the spouts 15, this is not pos'sib{e for the

teeth 11 located in the same angular sector as the spouts 15 and 15'. An opening



The sleeve 12 is provided, at the level of spout 15, with an opening 18
which allows a nobile slide to formthe rear part of the §E)6H9U%tgog%d t he
re-entrant edge 12a of the skirt 12 during noulding. The teeth 11 nay be
obt ai ned during noul ding of the elenent 10 by slides penetrating to the
bottom of the skirt 12 through the ope ngs 13b provided in the wall 13. 25
Taking into account the geonetry and | ocation of the spouts 15, this is not
possible for the teeth 11 located in the sane angul ar sector as the spouts
15 and 15'. An opening 11 August 2003 9 19 is provided in the skirt 12,
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15  plunger mobile inside a bore of a base mounted on a recipient.




said plunger traverses said stopper, wherein said base is provided with at
| east one el astic catch defornmable outward of said bush, said catch
projecting fromsaid bush towards the interior of the bore for retaining
the plunger in the second position and being adapted to béldwgia2%adially
outwardly of said bush and substantial®y external of the bore by an outer
radial tab of said plunger, duringdhenjgvenent of said plunger between
the first position and the second position, and to |ock said tab and said
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according to one of the preceding C ains, wherein the device conprises
means for aPmﬁﬁresai d plunger in rotation about a central axis of said
bore. 5. The d%vdlﬁfgeag&agfééﬂtegna&inqaﬁr H&&’bemh%'fﬁstgﬁ)sﬂiom'éﬁ z{thEl I ocki ng
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with a heel adapted to cooperate with a ring for locking said plunger in position of

retention, said ring being adapted to slide around said bush.

3. The device of Claim 2, wherein said ringis provided with an outer radial flange
for locking in translation in a position of cooperation with said catch.

4. The device according to one of the preceding Claims, wherein the device
comprises means for locking said plunger in rotation about a central axis of said bore.

5. The device according to Claim 4, wherein said means for locking in rotation

comprise longitudinal ribs made on at least one of the inner face



| ocking slots adapted to cooperate with at | east one tab of said container.
10. The device according to one of the preceding O ains, wherein said base
conprises a skirt which extends around said neck of said recipient and
bears hooking teeth, said skirt conprising at |east one dpeHighgt 308 access
to at |east of one said catch or to ail|east one hooking teeth fromthe
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locking slots adapted to cooperate with at least one tab of said container.
10.  The device according to one of the preceding Claims, wherein said base
comprises a skirt which extends around said neck of said recipient and bears hooking
teeth, said skirt comprising at least one opening for access to at least of one said catch
or to at least one hooking teeth from the outside.
11. A ready-to-use assembly comprising a closed recipient containing a product, in
particular a pharmaceutical preparation, said recipient being provided with a neck
whose opening is obdurated by a stopper, and the connection deviceaccording to one of
the preceding Claims, mounted on said recipient.
12. The device according to any one of the preceding Claims, wherein the device
comprises means for locking a ring with respect to the bush in rotation about a central
axis of said bore.
13, The device of Claim 12, wherein said means for locking in rotation comprise
longitudinal ribs made on at least one of the inner face and outer face of said bush and
adapted to cooperate with corresponding elements in relief provided on the outer radial

surface of said plunger or on the inner radial surface of said ring.





