*159159* DEVI CE FQ%_%O\INECTI ON BETWEEN A RECI PI ENT AND A CONTAI NER, AND
READY- TO- USE ASSEMBLY COWPRI SI NG SUCH A DEVI CE The invention

device for connection between a cl osed recipient and a cont m”“‘@l"ll““’“lﬂll’lﬂmn|"r
also relates to a ready-to-use assenbly conprising, inter alia, 56

reci pient and a connection device of the afore-nentioned type. In the fleld

of drug-packaging, it is known to store a conponent of a pharnaceuti cal
preparation, such as for exanple its active ingredient, in a recipient
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the recipient or ace it in suspension, SO as to obtain a preparation, in
particul ar a medi carrent or a vaccine, in liquid formand ready to be

adm ni st el to the tient., WO.A-97/10156 disclo a cqnnection device
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st opper ofontbationedevie@fthd afor-mentimed efpet r ansfer position. This device is

satisfactory and, in particular, allows a syringe provided with a
| uer-type connchefieldotdaugpickagingd! islpaunge Stoge# QmRonANG e PRarmaseNticabr
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The H rsing staff nust therefore proceed with a multi-dosage of the

pr od fﬁmﬁli‘é‘é pites perforation of thegtonnes in Ardeida dissalyethg camprnsnt gansained inrfhe r
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a vaccine, in liquid form and ready to be administered to the patient.

WO-A-97/10156 discloses a connection device comprising a base adapted to cover the
neck of a recipient and extending in a flange or bush forming an inner bore while a piston is
15  mounted to slide in this bore. The piston bears a needle provided to traverse the stopper of the
recipient in a so-called transfer position. This device is satisfactory and, in particular, allows a
syringe provided with a luer-type connector to be connected. '
However, certain products used, for example, in chemotherapies for treating cancer
and incorporating molecules of cytotoxic type, are packed in recipients not necessarily
20  corresponding to a dose having to be administered to a patient at one time. The nursing staff
must therefore proceed with a multi-dosage of the product in question, i.e. an administration
several times. Due to their toxic natures, these products must be h;i'ndled with the greatest

care
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care .2 and under conditions avoiding exposure of the nursing staff
thereto., It mght be envisaged to nount dn the known device of

WO- A-97/ 10156 a non-return valve preventing the flow of the liquid inside
the recipient towards the outside. However, such an assenbly would lead to
addi ti onal mani pul ati ons by the nursing staff, when the 5 nmedi canent is
being prepared, in order to fix the valve on the device, wth risks of

m shandling. In addition, a risk of untinely disconnection of such a val ve
W th respegt " LGa; . in, o whi ' prove dangerous in
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woul d Spr emeditarhére ichging prephied, idexderao fixahe evargn tiraidvice; whh esecsf ng t he

pi ston and,hhe j nner bore of the base between two_sanplings of products,
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thg known device would prevent the cap of this device from being used for protecting the
piston and the inner bore of the base between two samplings of products, which would
increase the risks of contamination, in particular in a hospital environment.

15 It is an object of the present invention to solve these problems by proposing a novel
connection device which allows the internal volume of the recipient to be efficiently isolated
with respect to the ambient atmosphere after the piston has been brought into a position of
perforation of the stopper of the recipient, without using an added valve likely to generate
leakages and/or hinder manipulations of the device.

20 To that end, the invention relates to a device of the afore-mentioned type, of which the
piston is equipped with a valve for controlling the flow of a fluid from or towards the internal
volume of the recipient, this valve being integrated in a part of the piston provided for

connection of a container with the needle of this piston.

Thanks to the invention, the valve, which forms a non-return valve,
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vol unme. of the recipient, this valve being integrated in a part of the
pi.st.on provided for connection of a conPainer with the needle of this

pi ston. Thanks to the invention, the valve, which forns a non-return val ve,
25 3 is permanently in place on the piston and there is no risk of untinely
di sconnection, hence a limtation of the risks of |eakage. Due to its
integration in that part of the piston provided for connection of the
container, this valve does not substantially nodify the di nensions of the
pi ston, WaiehndindfHANEAOSPHE pRtord Ad dBSreliflfo Hyﬁsﬁhdurﬁagﬁﬁscm&%m TRAL: 9F
the device'is 5 concerned. Acgordlng t o advant ageous asSpects of the

i nvent i onjmithiteondefthe Bsksnifdeghagatias tos imegratiar m thht ganeoffthe pistsinngovided for
characteristics: -. The valve conprises a valve hody i.n gne. piece with the
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limtS5a nowmeeraed. of the flap valve and to close the liquid fl ow channel or

channel s inside the valve. According to an advant ageous enbodi nent, the
shoul der rmay pReROFYIAg &0 a%vaa@gm%iaawgs Af AheinyeRtiqnn Jregisy iGe dREQPRRIBICHLEC Bh t he

flap val vlgmgi-of‘[ﬁtefo\ﬁg{y\ﬁ%%Fé’rgﬁé:a flap valve elastically deformabl e at

| east in rection p to the direction of displacenent of the

pi ston in the -Bhteevalve coineprisesnp valat bedy 1 que @ided edthiht pistangidt aflapredlvgr ooves
formng, in _cooperation with the .inner surface of the body of the valve,
channel s ®BfVek@isibody ol that cpse,the Bady sdwntagsaasiy formsen ipngrsherddesadanted tof
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peri pheral Tecess separatin s1n ongi'tudi nal grooves are
made. 20 to lilkiea iMovemead ofehe Aapraiseand waleedhsB@iid flosy cHantéldreh&inelyiasiter

t han the nom nal :
the valve. According to an advantageous embodiment, the shoulder may penetrate
superficially in a bearing portion provided on the flap valve.

- The valve comprises a flap valve elastically deformable at least in a direction parallel

15  to the direction of displacement of the piston in the bore.

- The flap valve is provided with longitudinal grooves forming, in cooperation with the
inner surface of the body of the valve, channels for circulation of fluid from or towards the
internal volume of the recipient. In that case, the flap valve advantageously comprises a
peripheral recess separating two blocks in which longitudinal grooves are made.

20 - The flap valve comprises two end sections of diameter greater than the nominal
diameter of an intermediate section lying between the end sections.

- The recess or the intermediate section may be deformed under the effect of an effort
of compression undergone by the flap valve. | |

- The flap valve is symmetrical with respect to its transverse median plane.

25 - The valve comprises a valve body provided with means for connection of the

container, this valve body being



di aneter of an intermnedi ate section |ying between the end sections. - The
recess or the internedi ate section nmay b@ defornmed under the effect of an
effort of conpression undergone by the flap valve. - The flap valve is
symmetrical with respect to its transverse nedi an plane. 25 - The val ve
conprises a valve body provided with neans for connection of the
container, this valve body being adapted to accommbdate a part of the
container intended to interact with a flap valve of the wvalve. In that
case, th i r [ Ve e tor
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i ndepend A ' . Thanks to this aspect of the
i nventi oﬁ%l%#ﬁlgqggﬁgﬁngﬁgggﬁggg?t?é g)r%ag&btgkg%sg&énd after a first use of the
devi ¢, in partAcu for proteotinieand Bolating eetpisttn Kbt tha ambint hndsphae (igipteds e
in the case of a nulti-dosage. 10 The invention also relates to a
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assenbly nakes it possible to conserve a conponent of a nedicanment or

vacci ne, 998 of xmuli-fgsage.s active ingredient, in sterile 15 manner, and to
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reading the follow ng description of two enbodi nents of a connection

devi ce i rvitlta oeckavibesevipening dsoysuiaagi byl asstoppiev.and oansction dgrige stichessanpl e and

made wit hdescribed hereinabove mounted on this recipient. Such an assembly makes it possible to

conserve a component of a medicament or vaccine, particularly its active ingredient, in sterile
15  manner, and to prepare it when required by mixing with a liquid, a multi-dosage being
possible without risk of leakage.

The invention will be more readily understood and other advantages thereof will
appear more clearly on reading the following description of two embodiments of a connection
device in accordance with its principle, given solely by way of example and made with

20  reference to the accompanying drawings, in which:

Figure 1 is an exploded side view of a ready-to-use assembly according to the
invention and of a syringe provided to cooperate with this assembly. * -

Figure 2 is an axial section of the device mounted on the assembly of Figure 1, in
storage configuration.

25 Figure 3 is a view similar to Figure 2 during the introduction of a liquid in the recipient

by means



20 reference to the acconmpanying drawings, in which: Figure 1 is an

expl oded side view of a ready-to-use ass@nbly according to the invention
and of a syringe provided to cooperate with this assenbly. Figure 2 is an
axi al section of the device nmounted on the assenbly of Figure 1, in

storage configuration. 25 Figure 3 is a viewsimlar to Figure 2 during the
introduction of aliquid in the recipient by neans of a syringe. Figure 4
is aviewsimlar to Figure 3 while the recipient has been upturned and the
syringe Qﬁ§59§ﬁgamjthdramn. Figure 5is a viewin perspective with parts
torn away of B piston of the device of 5 Figures 1 to 4. Figure 6 is a

| ongi t udi nal sRigiliredns afvidw sinfias toFigofe RwHiRy the@ed et tths bHeer GptanedGaddhe
enbodi ment of the invention, with the valve integrated therein in bl ocked
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the ofie IEpgtes ito4ensures the tanper-proof nature of a recipient 2, for
exanpl e a glass flask containing a product (not shown) and previously
cl osed or stoppgére 6Thpdongidinet soper pf thapisken of gdaninsraccerdingapaseetrsl act i ve
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of pharmaceut iRghre 7£5aﬁn@pﬁfr_a1arwwmﬁ@a ¢ WhilothBehlvieadgpent Bk devi ce 1 makes it
possible to ensure or establish a hernmetic connection between the interior

of the recipi digurg 8ama viavesimikaeta Biguists fon tretpistor ohFighres6 atdch as a syringe
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ensures the tamper-proof nature of a recipient 2, for example a glass flask containing a
product (not shown) and previously closed or stopped. This product which may be a powder
contains the active ingredient of a medicament such as cytotoxic molecules used for the
treatment of cancer by chemotherapy. It may be question of any other type of pharmaceutical
15  preparation.
On the other hand, the device 1 makes it possible to ensure or establish a hermetic
connection between the interior of the recipient 2 and the interior of another container such as
a syringe 3 containing a liquid intended to dissolve the product contained in the recipient 2 or
to place it in suspension. In place of a syringe, the container may be formed by a supple bag or
20  another glass flask.
The flask 2 comprises a neck 4 whose opening 4a is hermetically closed by a stopper 5
made of a relatively non-rigid material, for example an elastomer, preferably rubber.
According to a variant of the invention (not shown), a capsule may be arranged afound the

stopper 5 and an outer annular part 4b of the neck 4. The stopper 5 comprises a substantially °

25  cylindrical central part Sa adapted for a supple and hermetic fit



to place it in suspension. In place of a syringe, the container may be
formed by a supple bag or 20 another glé%s flask. The flask 2 conprises a
neck 4 whose opening 4a is hernetically closed by a stopper 5 nade of a
relatively non-rigid material, for exanple an el astoner, preferably rubber.
According to a variant of the invention (not shown), a capsule may be
arranged around the stopper 5 and an outer annular part 4-b of the neck 4.
The stopper 5 conprises a substantially 25 cylindrical central part 5a
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capsul e. fHeeapend.ce 1 conprises a base 10 nmade by injection of plastics

material, for anpl.e . pol yethyl ene and/ or pol ypropyl ene, intended to be
nount ed arou nd%ﬁ%g‘?vé?eehﬁ?ﬂ‘émfs &hass10 mgde {’251%%%18“ Pg Pégisrmatggala for example

subst anti | i ' I t . Of
ol ement s B0Ynfiht BRUGTRmBANR IRefRELS B xlndar AT b RUIE oty e
provi ded bastHOomripriges dsibefanpallydydiddpcafiebee 1 Neamdadntite REHBE §REBetry X-X'
superficially in the upper or exposed surface 5c of the stopper 5.7 Part 12

ext ends, 9pHersents 2sf avd/e The slgayed 1 4§ eanapeteq tagn annalar parttldipsovidedwith a ring

i ded 15. te w.th th t f f th
Pk 4. -t placto@ERtors iRERRNT0 pbREROBEE AN fhe' BHelbh FogRed e Bk of The
interior thelstppen. Hael 254 xe6ds, ¢ipasitd §lé§v@511§in?3plﬁraﬁt)i ofdlakeicwhtsCht gy sl i de a

piston 20 which is essentially constituted by two pieces made of noul ded
pl asti cs PRvided avith apeakfliSrasiapted teeeoppmatd withtheouter sutfaceneftlit sedod,pritly a oy

W th oo ﬁ)@&ﬁﬁl@p@ég@igﬁb%gg%ﬁﬁgtk%%gc@%ed to perforate the stopper 5,

passi'ng throug ope n the annular part 12, when the 15

piston 20 is diEPneERA iRt fROSIBEVe ddnktituiel @ boEORRRNIdOWhibASn S AMRQ! pistéR 1S
connected to a central chanber 23 of cylindrical shape whil e “channel 22b

i s connec@®which iaessamitallyzonsiiuiet by twopidces madedf monlded plasiddsi mateiial Fhe fissti s
pl aced. C&@&b 51 fo%rAr'ls ia%oﬂg&/i n%g eastp\f\gveuri]ec{ \t\]ueth Pvivg gﬁan%%ls%ag and 22)b and adapted to
perforate the stopper 5, passing through a central opening 12a in the annular part 12, when the
15  piston 20 is displaced up to contact with the stopper 5. The channel 22a is connected to a
central chamber 23 of cylindrical shape while channel 22b is connected to an annular chamber
24 in which a hydrophobic filter 25 is placed. Chamber 24 is defined between the piece 21 and
a second piece 26 also forming part of the piston 20 and immobilized on piece 21 by any
appropriate means, in particular by welding or adhesion.
20 Piece 26 comprises an annular skirt 26a which surrounds piece 21, this skirt 26a being
adapted to slide against the inner surface 11a of the sleeve 11. The inner surface of the sleeve
11 and the outer surface of the skirt 26a may be shaped so that they'form grooves for guiding

the piston 20 in translation inside the bore A.

Piece 26 also comprises a central part 26b

25



a second piece 26 also formng part of the piston 20 and i nmobilized on
pi-ece 21 by any appropriate means, in particular by welding or adhesion. 20
Pi ece 26 conprises an annul ar skirt 26a which surrounds pi ece 21, this
skirt 26a being adapted to slide against the inner surface 1la of the

sl eeve 11. The inner surface of the sleeve 11 and the outer surface of the
skirt 26a nmay be shaped so that they' formgrooves for guiding the piston
20 in translation inside the bore A Piece 26 also conprises a central part

26b 25 whighhdgekihres, &F ] in
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conpr i ses26ofopesntiletimkihech2fiber@4t h r espect to part 26b, a sl eeve 26d in
one piece with_the_rest of the piece 26 and centred on axis X-X .

substanti al |y BiFFT AeIA1Se SPTPTiSSS. VRROSHE skirti2oa Hiihysspeqt qomaftr?eé_mﬁ@@v%@m of
t he sl eev atively supple materi al
such as aﬁneﬁ?ﬁgﬁ@?@x{egﬁﬂt%@&%?z}dﬁe ﬁémgl){aglve 27 conprises two

bl ock$ 27a andA2tbstsmjmlyaybadrioal fapedlte 2705 difposed AniE @ines Melubey oftthesledat
of bl ocks 7 an 27 [n, other words, a peripheral recess 27d is provided
bet ween t A e Zhis mads of IFIHEVEPIE\?'&PI%FHE&M sugh@s ayglasiomeassior 27d may
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val ve 27 IS met r f ansver se

is per pemdmewh smaller thxd ma%ﬂblomcmaﬁ@ 2%b.{Th beHeg hzotdsea@eﬁﬁﬁe@alqécésbew fcess
27d, with the result that the flap valve mag be nmounted In the two
Q

di r ect i onBrovisied jbeexesn plgrbloditsi 27afand |2|7l2 ehthe devgbelpast 37coThe révess 3 lpmenbeye 27

t to be found before the
:‘Inap qg'@%ve@ﬁ%@%ﬁ?%n’ggﬁ Rrﬁ%loﬁoﬁfé’vagﬁﬁut er radial surfaces of
the bl ocks 27arFlpdaRél7as symmervicaiodithdsPedt & tratthvedt medlDPISe ﬁmamg ch

are substantially parallel to axis X-X . The flap valve 27 s al so
provi ded, perpendicular to axis X-X' and passes through the centre of the recess 27d, with the result that

the flap valve may be mounted in the two directions in sleeve 26d. This facilitates assembly of
the flap valve 27 in the piston 20 since no particular position has to be found before the flap
15  valve is positioned in the sleeve.

The outer radial surfaces of the blocks 27g and 27b are provided with longitudinal
grooves 27¢ which are substantially parallel to axis X;X'. The flap valve 27 is also provided,
at its ends, with two heads 27f and 27g, of which head 27g rests against the piece 21 at the
level of the chamber 23. The heads 27f and 27g present diameters smaller than those of the

20  blocks 27a and 27b, with the result that shoulders 27h and 27i are created between these
blocks and these heads. |

The inner surface of the sleeve 26e also presents a shoulder26f against which the
shoulder 27h of the flap valve 27 may abut. -

The dimensions of the sleeve 26d and of flap valve 27 are chosen so that, in the

25  absence of outside stresses, the shoulder 27h of the valve 27 is in abutment against the
shoulder 26f of the sleeve 26d, as shown in Figures 2,4 and 5. Under these conditions, the
- grooves 27¢ of the block 27



at its ends, with two heads 27f and 27g, of which head 27g rests agai nst
the piece 21 at the |level of the chanbeB 23. The heads 27f and 279 present
diameters smaller than those of the 20 bl ocks 27a and 27b, with the result
t hat shoul ders 27h and 27i are created between these blocks and these
heads. The inner surface of the sleeve 26e al so presents a shoul der 26f

agai nst which the shoulder 27h of the flap valve 27 may abut. The

di rensi ons of the sleeve 26d and of flap valve 27 are chosen so that, in
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obt ur at ed b% the shoul der 26f and the valve V fornmed by el enents 26f and 27
i s not op®hthe regipigtt e rThepputlop3Bermerisss ayingsd nrevided epimnedilize anebst Iein
base 10 - gol . L RJ: ) | .0 onprises a
ring 31 o%ﬁ%&é%@t@g’%‘% %?gépcﬁ)ﬁ%a‘?%%%}é&%e %ﬁcmlf)%gfw(g—# 'g‘?/éégsaét he neck 4,

in accordance Tidfing BEistedasdvidtitbyod bieEkabldsetdél 55 to Hca &3 Wwhitd isdlate§ the base
connected by a breakabl e section 32 to a cap 33 which isolates the base 10
and the pl&inshthe pistennf fram thrynbisnt dmesRlisFerdons a3 digPreakablesceiandiasimot
section r . j | e ted t the height, h of the cap
3371 & our fen pEdkeny S Be A5 ndheione or MR G G spdrRept B e et e

t her ew t hval¥@¥rwiticunintarfamgfithdrewins. 10 When a liquid is to be introduced
inside the recipient 2, the cap 33 is withdrawn by breaking the section 32
and the pi st orOp@atien igias iolkwsd t owards its position of transfer of Figure
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of the syringe roduced Th the's Ye a
nut 3b i Shreaki sedtichB24tidahe pisna® id @ispRted Maﬂsgﬁ%éﬁﬁﬂx- of thsfet 8LFRuLod
a. by

constitutes a female |uer connector for connector :

3, where the needle 22 traverses the stopper 5. Then, the luer connector 3a of the syringe 3 is
introduced in the sleeve 26d of the valve V, while a nut 3b is screwed on an outer flange 26g
of the sleeve 26d. The sleeve 26d constitutes a female luer connector for connector 3a. By

15  tightening the nut 3d, the connector 3a is made to advance in the direction of the piece 21 of
the piston 20, which is translated by an effort F; of compression on the flap valve 27, with the
result that its shoulder 27h is moved away from shoulder 26f. Liquid can thus circulate
through a central notch 27j of the head 27f then through the grooves 27¢ of the block 272 in
the direction of the recess 27d where the flow is distributed between the grooves 27¢ of the

20  block 27b before the flow is distributed again around the head 27g and penetrates through the
central notch 27k of this head in the chamber 23. The valve V is then open. From the chamber
25, the liquid may be injected inside the recipient 2. . ' S

In the position of Figure 3, tabs 21a of the piece 21 which are provided with beaks 21b

cooperate with the edge 12b of the opening 12a in order to immobilize the piston in position

25



15 tightening the nut 3d, the connector 3a is nade to advance in the
di-recti.on of the piece 21 of the pi ston920, which is translated by an
effort F, of conpression on the flap valve 27, with the result that its
shoul der 27h is noved away from shoul der 26f. Liquid can thus circul ate

t hrough a central notch 27i of the head 27f then through the grooves 27e of
the block 27a in the direction of the recess 27d where the flowis

di stributed between the grooves 27e of the 20 bl ock 27b before the flowis

di stri but round the head 27 en € ugh the central
not ch 27k8g?8gﬁer 1nﬁae§<§9 Cctvﬁgl@ﬁgr%’g;%z Ci’“"’ﬁfe ﬁ‘y@ @’ ig(f&hen open. From
the chanber 2Fhed heufficiat guantyy &fdidui Eé‘stt%gn iMfdddecd inehé Reig RN itds | n the
position of Figure 3, tabs 21 a of the piece 21 which are provi ded with

beaks 21&05@51@;5@ shake thy lagrer wen@%rg@ mip hegiquith évlfbﬁbmpwg\uqtzwgimaﬂdrmwent i the
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inorder to mx the liq wi th the product origi naIIy present in the
recipient 2 i ereruesuftfléleobq@nntytcvfaardgn hescbeso lestraased, oversifsiperesipent 2ltasi s

th t t, h t, f t.h i t b ti
thanke & o REerShmm e Fmafein' ¥ RS ledp SHReR EaR et o 2B Co el Bsosers
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possi ble to | oosen the nut 3b and to withdraw the connector” 3a fro
sl eeve 3 donnemteieia fragn ltimslcdve zp.qau@ cffort Finexdrtedconi the flap valye 27 g theBy

ith th t th | 2 ff rted
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the rel axisHanghl élﬁ&‘n%ltgftfl@ﬂﬁ de SN HRmES Bs E4dF ngﬁ}athfn of Figur Q e its shoulder
elasticity, the f al've 27 resunmes Its con guratiorof Flgure 3 wher e

i ts shouldgrcones nto ahmalemhagmra;b thershonl der26f 0§ thet sheeve B6d| wiisich Rafis of a tlosure
of the valve V. The internal vol une

of the. r QR lte - TEe oardel NaDiras Bl FEApIP s GRS EP A With espect 10 the
ambient atmosphere and the recipient 2 may be upturned, as shown in Figure 4, without risk
15  of leakage of the potentially toxic mixture.
In this position, the liquid does not risk flowing via the channel 22b of the needle 22,
insofar as the hydrophobic filter 25 only allows air to pass.
The channel 22D, the chamber 24 and the vents 26¢ allow the air to be evacuated
without risk of creating excess pressure inside the recipient 2 during introduction of the liquid
20  into the recipient 2. The risks of spashing, particularly when the connector 3a is withdrawn
with respect to the sleeve 26d, are thus limited.
In the second embodiment shown in Figures 6 to 8, elements similar to those of the
first embodiment bear identical references increased by 100. B
The device 101 of this embodiment comprises a piston 120 formed by two rigidly and

25  hermetically assembled pieces 121 and 126,



anbi ent at nosphere and the recipient 2 may be upturned, as shown in Figure
4, wi thout risk 15 of |eakage of the poi@ntially toxic mxture. In this
position, the liquid does not risk flowing via the channel 22b of the
needl e 22, insofar as the hydrophobic filter 25 only allows air to pass.
The channel 22b, the chanber 24 and the vents 26¢c allow the air to be
evacuated w thout risk of creating excess pressure inside the recipient 2
during introduction of the liquid 20 into the recipient 2. The risks of

ashi ng, rticularly when the connec .34 . i t hdf awn Wit espect to
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pi st on 120erftoil nleaintey 123owhilgitddegomhehand 122b nedoneedtéd/toachambbt £24. pi eces 121

and 126, 10 defining therebetween an annul ar chanber 124 in which a

hydr ophobi ¢ fi PSdR Hﬂgsﬁ nbpdimgiteyents %ﬁ& 3¢ Broyided in heqrecedrfdonths shamber
needl e5 1225 0f.: whi Ldat ; il central chanber
123, i 1 &2 p et o ZBARDIR pide P B e e 128, 52 e i n the
first enbodi meffhe sieevit K26HA6 cerared opran\aix ibeXi- X' wvhidheis plse clee dedbrafl adis biwhe phraber
5 124, simlarly to a sleeve 126d in one piece with the rest of the piece

126 The dpbavdIabuul the ane ot s Qirhepise: 190N KOOV arbaE (K SkoWeo kbR tyRA
axi s of tQ%qy§§£?10§?&1@ﬂgeﬁﬁ% ﬁ@%n}he axis of slide of the piston 120 in
(no sk , og e

a bore of a base own) type such as base 10 of the first

enbodi ment . | n&isit thbslesVeeR6ahdidbs dispised aSlagivalveded nandt lodplaviaiée add® 7 nade
of elastomer and ~ 10 provided with two heads 127f and 127g of the type such

as hedds pravidadavisly pvaheadn d21h andi1 27g pbdgityieriuch Behesde A7S ansl Weafshafit and
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and 127m of diameter d, greater than the diameter d, of an intermediate section 127m lying
between sections 127] and 127m.

The sleeve 126d is provided with an inner shoulder 126f of pointed cross-section, the

15  inner diameter d; of the sleeve 1264 at the level of the shoulder 126f being smaller than
diameter d;, with the result that the shoulder 126f may abut and penetrate superficially in the
section 127] of the flap valve 127, which ensures a hermetic bearing of the flap valve 127
against the shoulder 126f. In effect, the internal dimensions of the sleeve 126d and the
dimensions of the flap valve 127 are chosen so that. in the absence of stress. the configuration

20  of the flap valve is as shown in Figure 6.

When a liquid is to be introduced in a recipient of the type such as recipient 2 of the
first embodiment on which is mounted the device 101 incorporating the piston 120, the male
luer connector 103a of a container 103 is introduced in the sleeve 126d and exerts on the valve
127 an effort F| of compression which moves the section 1271 from the shoulder 126f, which

25  has the effect of allowing



bet ween sections 1271 and 127m The sl eeve 126d is provided with an inner
shoul der 126f of pointed cross-section, the 15 inner dianeter d3 of the
sl eeve 126d at the | evel of the shoul der 126f being smaller than dianeter
di, with the result that the shoul der 126f nay abut and penetrate
superficially in the section 1271 of the flap valve 127, which ensures a
hernetic bearing of the flap valve 127 against the shoul der 126f. In
effect, the internal dinensions of the sleeve 126d and the dinensions of
the flap N@liy e Agw tRbBgl Q@&ﬁfhl %thﬁ hav; ofithe Béh% 2h8 %ﬁ%&fndstﬁé Ee%ﬁonst e,
configuration 20 of ﬁe ap valve I's as shown ©n Figure 6. VWhen a Il quid
is to be Ierwddeém thq:narcnmdnm kerd 187 g aheé thrgyeh suwtbh 427k eftthisi lead iRthef t he

first enbadi e 0l ipc orating the
pi ston 124°t éﬁh@ﬁ%‘r zéoﬁlr?? %ﬁp Wﬁﬁ Oﬁ:%ﬁf“é‘?cﬁ%?ﬁ;% i s introduced
in the sleeve% o si on
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ef fec of vad 1AM usgbthinelm thankd t¢ @ cfekping tolfi theugittea acthetiewd ofisdcdbn 1271 undertiine
head 127f %2 sectl onﬁ 1271, 127n_and 127m then around the
head 127¢ff H a’ istipsnlized fefgrmatignoofithe fap Kalys ot hindesing tha flgw afhe

chamber 1g3 l1gﬁlrgesé}hcgzth% @%E?%S?_gsgth@ 2o 12y Gt &Lk Bhskafia l;[ Fﬁngﬁ%ﬂé’gg E{eat on

isin that c where t he~conpression o val ve
127 i s ohnag¢miantthndks thosleewer Bégianthedével beflamidles 120. t he | evel of section

127n under the effect, of the effort F1, this localized deformati on of the
flap val ve notAhsqeadsithymalsdusnconnestor K0da 19 vighdrawaifiame therideeyr 4 Aed-dhe yalvef

the gecti Qe &c%hfcgﬁﬁhoﬁ EfP#éQfefs%%P@ 4@& tﬁcggz%l\t;g'v gnﬁgu b ElendeRRE26 aﬁaeter

d4 of the sleeve 126 t he T"evel soon as t
| uer connEGtipagdif3ksed W t hdrawn fromthe sI eeve 126d, the valve 10
resunes its caonfornatigon of Fi %;Jres 6 _and and the vaI ve V fornmed by

el enents 126d Hiegpointed form efghe phauldes 4401, Wthh 1sa tapered circular hp, ensures a good
tightness between the sleeve 126d and the flap valve 127, including after the valve V has been

manoeuvred several times.
15 As before, the sleeve 126d is provided with a flange 126g allowing screwing of a nut
103b ensuring the progressive and constant nature of the effort F,.

The flap valve 127 is symmetrical with respect to its transverse median plane P, which
enables it to be mounted in the sleeve 126d without particular precaution, each section 127} or
127m being able to cooperate with the shoulder or lip 126f.

20 The invention has been shown with a container formed by a syringe 3. However it is
applicable with other containers, for example a supple bag, as long as these containers are

adapted to exert on the flap valve 27 an effort similar to effort Fy. *



The pointed form of the shoul der 126f, \A&Ch is a tapered circular lip,
ensures a good tightness between the sleeve 126d and the flap val ve 127,

i ncluding after the valve V has been nanoeuvred several tinmes. 15 As
before, the sleeve 126d is provided with a flange 126g all owi ng screw ng of
a nut 103b ensuring the progressive and constant nature of the effort F1.
The flap valve 127 is symetrical wth respect to its transverse nedi an

pl ane P, which enables it to be nounted in the sleeve 126d wi thout
particul ar precaution, each section 12730 1pi37m being able to cooperate
with the shoulder or lip 126f. 20 The invention has been shown with a

cont ai ner 1.f or nBevibg faar copmectige b&wekiaelosed recipient anpplontainer, swidtdhoset bevipient

containers, for exanple a supple.b as,long as these containers are
adapted t GBS HREKIEGE ZROAE (pobhiraler by ARRPSS SAICRPIRHOBERERS F1. 12
CLAIMS  Ieongpiige for connection between a closed recipient and a
container, said closed recipient conprising a neck whose opening is
obtur & ed by a sbasppdaptedto it roowmted v said deipierd and compiising @ sledve faniing an

adapted to belrmunt e&i on said recipient and conprising a sleeve formng an
i nternal BRI DRIFa0d 5 piston adapted to slide in said bore, between a

I Blsres! o on adapted to slide I neer
L ans br - posi 11 0o e U R BT Bbre, bER Ao pBRRGn ARenfheblnfifhefiter

pi ston, twoaurlssepes aidla sé-ogifedrtrandfer poritiGicinevticled holow Makdls Bogheyssron ( 20;
120) is equipped with a valve (V) for controlling the flow of a fluid from
- or t owar deOnstiEting sad piton, fRVeRECSSRIGHPRPCEeci pi ent (2), said val ve being
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of a fluid from or towards the internal volume of said recipient (2), said valve being integrated
in a part (26; 126) of said piston provided for connection of said container (3) to said needle
(22, 122).

2. Device according to Claim 1, characterized in that said valve (V) comprises a valve
15  body (26d; 126d) in one piece with said piston (20, 21, 26; 120, 121, 126) and a flap valve
1(27; 127) captive in said body. |
3. Device according to Claim 2, characterized in that said body (26d; 126d) forms an
inner shoulder (26f; 126f) adapted to receive in abutment a bearing surface (27h) or part
(127)) of said flap valve (27).
20 4. Device according to Claim 3, characterized in that said shoulder (126a) is adapted to
penetrate superficially in said bearing part (1271). |
5. Device according to one of the preceding Claims, characterized in that said valve (V)
comprises a flap valve (27; 127) elastically deformable in at least one direction (X-X') parallel
to the direction of displacement of said piston (20; 120) in said bore (A).
25 6. Device according to one of the preceding Claims, characterized in that said valve (V)

comprises a flap valve (27) provided with longitudinal grooves (27¢) forming, in cooperation



2. Device according to daim1l, characterized in that said valve (V)
conprises a valve 15 body (26d; 126d) i k9 one pi ece with said piston (20,
21, 26; 120, 121, 126) and a flap valve (27; 127) captive in said body. 3.
Device according to Caim2, characterized in that said body (26d; 1264)
forms an inner shoul der (26f; 126f) adapted to receive in abutnent a
bearing surface (27h) or part (1271) of said flap valve (27). 20 4. Device
according to Caim3, characterized in that said shoulder (126a) is adapted
to penetwah eheSiHR@Ishifaéddd a)/bddg (§§dl)fbfl§,§1€wa[\& eihels & heulafion @?nhﬁﬁfro or
according to one of the prece Claims, characterized- in that said val ve
(V)  conpioivauts the mnarpvculam@fsm;ecimem (@). astl cal I y def or mabl e in at |east

di t.he di I t of d
'ston (ob: *1708vire AechRia srilaimaf. citecierzgayn B8t it RRVHEE (1) Gemescs e
precedin bﬁPlecEsI@E(‘Q?%ts@ﬁdrﬁt%’G toib B1BALs B9, @7B?ﬂn"\§h1€1¥la1d @&g%aﬁl%?q%o@ésap

val ve (2 provi ded wi th longitudi nal grooves (27e ormn I'n cooperation
13 wi Bh t@B&c)areeradsur f ace of a body (26d) of said vaI ve, channels for

circulatipn -of fluid fromor rds thfrslnner vol umett ald reci pi ent
(2). 7. Dovi ceD%Vd%‘-‘o?CﬁP §% C@Faﬂ %ms A ChaRGterzedn that spid 7alv COMPHISEA ve
(27) co &GS r D. b)

i n whi cﬂd ong ISE| nal Oaéélflosgves (i?@ p@gﬁg@rb&ﬂ& @Qogrﬁiet\él)ﬁggn ahc% @Paﬁ%lg
to one ofd1ﬁheuen@2)Loﬁzm15termbdxawsbetlonz(éG7_)ﬂym§a>btmndahdadndeeawmr| ses a flap
val ve co r| 5| g.two end sections (1271, 127m of dianeter &qeat er
than the gvicercspring to s 4 1 ‘ilﬁltsgr‘?fﬁdﬂéﬁf@t%fé@@ll@l‘ha(t i%@rﬁ?Ceﬁﬁl &) pet ween

d1gnd o
sai djgn siﬁlchte?ﬁég 2 seboHd ﬁ@7®9§§&%&}% %r&%ﬁ%{ésaﬁg i effedd’ fg{a effort of .

characteri ze at sal d r ete n ernedi at € ‘secti on
(127n) i sconttagsizn (Fp undergehobyeald flagenlveliz7,dRfrct of an effort of

conpress| l%r.] ( FDlgwcuenz%(gcr)r ?x{]geto%%eso%lc?alys %pto \éalct\lla?ac&enzed in th)at said flap valve (27,
127) is symmetrical with respect to its transverse median plane (P).
11. Device according to one of the preceding Claims, characterized in that said valve (V)
15  comprises a valve body (26d; 126d) provided with means (26g; 126g) for connection of said
container (3; 103), said valve body being adapted to accommodate a part (3a; 103a) of said
container intended to interact (F,) with a flap valve (27; 127) of said valve.
12.  Device according to Claim 11, characterized in that said body (26d, 126d) is adapted to
receive a male luer connector (3a, 103a) belonging to said container (3; 103), said connector
20  making it possible to manoeuvre said flap valve (27; 127) by exerting thereon an effort (F))
directed towards said piston (20; 120).
13.  Device according to one of the preceding Claims, characterized. in that it comprises a
cap (30) for protecting and isolating said piston (20; 120) with respect to the ambiént

atmosphere, said cap being adapted (h) to be mounted on said base (10), protecting and

25  isolating



10. Device accordingato one of Clains 5 to 9, characterized in that said
flap valve (27; 127) is symetri cal wit]n4respect to its transverse nedi an
plane (P). 11. Device according to one of the preceding C ains,
characterized in that said valve (V) 15 conprises a valve body (26d; 1264)
provi ded with neans (26g; 126g) for connection of said container (3; 103),
sai d val ve body being adapted to accommbdate a part (3a; 103a) of said
container intended to interact (Fe) with a flap valve (27; 127) of said

val ve. 12 erized in that said body
(264, 1264)@?{1%%%@?&3@9&&{&%?2% Oghg)rgogg%]@grg%nonnect or (3a, 103a)

bel ongi ngl4.0 sReallyetontsaiassemb{y8coriB)ing asdostdcempfmt@) coﬂ@mmﬂg(a popdudt, possi bl e

to manoeuvre said flap valve (27;.127), exertin on. an effort F1)
di rect ed P%%‘ﬁﬁ‘sagl%ﬁ”a‘gﬁ‘%%lr?r%%a“% dr iplerpdeing r%\‘}g?ff}ffﬂthg" negk 6‘HeW‘?ﬁset he
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protecting and isolating said piston wth respect e anb ient
at nos pher precstngiClagps, bnourgemmamtécbc(m@ntt(b) be m)unt ed on said base (10),
protecting and 25 isolating -6- 14 said valve (V), independently of the
position of said piston. 14. Ready-to-use assenbly conprising a closed
reci pient (2) containing a product, in particular a pharmaceuti cal
preparation, said recipient being provided with a neck (4) whose opening
is obturated by a stopper (5), and a connection device (1; 101) according
to one of the preceding Cains, nounted on said recipient (2).



