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Novel Device. This invention relates to |luer connectors. Luer connectors
are tevices for enabling a connection to be nmade between the nozzle of a
hypoderﬁﬁ%{}gge and the interior of a pharnaceuti cal vi%@ﬁrp&g h5 a
punct ur er closure, so that for exanple water can ced
into such a vial to reconstitute a drug substance within the vial, and the
reconstituted solution of drug subst Nesel Péicdie subsequently sucked out of

the vial via the |uer connector inio t he body of the syringe. The nozzle of
the syringe nmay tHeip imenten zelates t9 fussCORRECIAS®r connect or and a hypoder i ¢

oo SLAOIe ki L o | b gl S

avoi ds the need to T nser rmc nee roug e

facilitates geSbogsle bf atgpodertiiosytimgemdthe teriot éfnophandctdical/ vial throwghy
connectors general.lé congéri se a luer port, i.e. a snmall female port ipto
whi ch t héd sya parpsurableubbergloge, sosthat foy exampls avatercandeintroduged, INto,sh; ¢

wi th a sharpened,. en i.ch .C ' el t [ re.
15 A ﬁﬁf?gé? re%PWj%%, aconﬁ%@?%?éc\é;i?@lﬁﬁé\;\ﬁ?l’fa%ra déggérarzgnseﬁﬁfl%gts%ll sgl osed

in WO 97/ 101g6gdrugtsubstance dahbetsabiseguentiypsucked oausf the glil visthelieernmnneatonf t he
syringe to be inserted into its lLuer | ock and the body of the sl}l/r' e to be
then used asimo ghe hasly afdheisymege: Fheqozzieof the syinge may; then bp dgtac #ﬁgwgh t he

vial closure, Thi " I ali f . ' i t he
driving oper Qlei lgﬁqscoa%ﬁ%t??g%ﬁg{ﬁ &ﬁé% Dﬁcgn% ﬁ%ﬁ%u@r“‘%%ﬁﬂ%%{ %‘?ﬁgﬁ' %il{g%l osed
in US 539372 cofRcfds Mcaéfdfe avsidEtheOiedd 3¢ flert lat hypddérinio beedle tabugtite .

i nvention to provide an inproved | uer connector. According to this

i nvention a klesurepad facilitatescbstprileseopnection hetweenthe syiings and the viglokyer
N ! e T COTH . . . f
channel - pass ket ERATHRL FomBliftis it SRR K, BApa rehlald pdh iebpnictlfhet . ®

ext endi ng | oRgfihgethdrale sanfbecitbérted, lcomriecttdrtd altihflasestinit wititla sharpesedodrdnnel |
the end of - the tubular conduit renote fromthe |uer port being sharpened so

as to be capatitieh ean hrodriverothrouah tharabhes vial glasereur abl e vial closure to
t her eby 5§ncture t‘ﬂﬁgﬁglsgfﬁéf ohribe og?ﬁ'x% rogvpog;% ?‘eeﬂﬁp cﬁsc‘!’c%s@h iReo the

vial is staled wt ~puncturan Vi a re, e support rnitrally
supporting t /10186, Waikdi is wibuntdd Ypon alvial 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. 1t
is an object of this invention to provide an improved luer connector.
According to this invention a luer connector comprises;
a luer comprising a luer port connectable to a syringe and being in
communication with a first end of a channel passing longitudinally through a tubular
25  conduit, the conduit extending longitudinally 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

30 puncturable vial closure, the support initially supporting the luer longitudinally



noveable in a first position in which the sharpened end of the conduit is |,
pointed toward the closure; a luer driver, nounted on the support and
moveabl e relative to the support, the luer and driver having respective’
engagenent parts such that novenment of the 5 driver rel agj

support WQPBMMhe engagenent part(s) of the driver to beg*%gﬁﬂquhge
engagenent part(s) of the luer so as to drive the luer longitudinally into .
a second posi hioveable imkificst pokitioslin mhictethesharpefied ¢nsl @ﬁﬁhé@bﬂdulélsd}mﬂl@i
through the closure to puncture the closure and to enter the vial.. The
| uer port rray“b%argf‘h"e%]é’ Bial ly conventi onal type conprising a snall 10
femal e port sui t ablqudo5ivERl fiohfiBBlof (O REAHBAFR ribidAbleR1diE 10 heclupgort,

conventional hypodermc syringe. uer'"may be provided with features,
e.g. a connecith®hef and drivardmying respestive elgagembat pamsrsuch that mayeieot ofathe
hypoderm c syringe to, mnimse the risk of accidental disconnectiqn. The
ler port And deEr SQUHEi 10 Ui REPOT a5 1hE, PRSREEARL RATLE) ¢ Be driyer togar o
condui t being i &faﬂfi QO ¥ 1ukPSo ROt drivt e 106 1BAgiudAiyGafdH! €
may be made ofﬁgpéﬁs%%gén%% I a s) ﬁgr nat ?é\?el yntheel uer g%rt anc)ir condui t
nmay be made sepedndwsitionrid whigh the sharpened enil ofthe chaduit Sairivenabrough thee
conduit may be made of netal, in.the formoof a steel needle, and the

|, e.qg.
| uer port may %uﬁ%lﬂhp‘mcmé?&eﬁleg“ﬁﬁp%ﬂQ‘?‘Wﬁé"%ort and conduit being

bonded t oget her e. pﬂ&@ | HRF:In | t%ﬁ}_ed ioh kmanound
t he netal conduit.gli'lhe ﬁs o?ﬁag%seﬁ%fr%gerégll%gta ggﬁe tchahd'iﬁgts plastics
material, jgondiginalepurt itable fohenales-ferdle Engagempninwith thempzizler afea conventional

shar pened end of the channel may be of any ¢onventional |y sharpened shape
known for suchhypedemmic §YHnga Adrriusr ey be P@‘@ﬁ‘a‘ﬂﬁ% feamEs BV ﬁ‘?‘g}?ﬁ‘?/“ g’ﬁe n

si devays out Ol Ity GEBRANE Mekr 9 b INeKER 'R hipddriid Gl o ifiise trie0
have a 25 sharp point. e luer support may cohprise a ‘sl eeve which is
nmount abl e e. g. rifyoPaceitental Histonmectienw fit, friction fit etc., or other

met hods apparent to_those skilled in fhe art,ngoun t he neck of the vial,

so as to be ther ebyThe{usr ReH a9 (o EORRLIMANGEE RHULCEIMRABRTIDIR *F 3% have
an enl ar gegs beag Qi Yt 4 ftdgrdl¥Atehs RAYE tRPpéie, SAMARnE pbrtAA conduit may be

made of plastics materials. Alternatively the luer port and conduit may be made

separately and may be connected together. For example the conduit may be made of
metal, e.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

20 moulding the luer port around the metal conduit. The use of a sharpened metal .
rather than a plastics material, conduit may allow the use of lower puncturing force.
The sharpened end of the channel 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 to allow the conduit to have a

25  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

30 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 a way on the neck of the vial
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30 this bead is a convenient way by neans of which the sleeve may be
nmounted on the vial. By such neans the support may be nounted in a way on
t he rieck of the vial -2 - whi ch does not allowit to rotate, or nove.

| ongi t udieal or otherw se nove on the neck of the vial. re _known
means for rmstyj%tullng such a support in the formof a sleeve ol;n@lgﬁl%sg’f’sssFor
exanpl e one known neans is that used in the COVAR[err] "Harnony"[err]
system i n whivdtich Heessnat@allewaih ¢p Fotaten et moye lengitudinally apeothervise @pvgi arhths

co-operating "geat .te P ruct Lch en reve ive
rotation, mhiqegfogﬂ?n‘géﬁfrib%}ggﬁﬁ%‘?#é xg%%%vﬁépﬁ? "pe g@%ﬂ?%ﬁg lé‘et\% fé‘ﬁlhgvi al
neck respect igyféevelinty ¢ial. ForeXaingtd omd ke fleaRis (Bt usee is HRECOMARM t he
vial neck. For exanpl e another known neans is resilient longitudinally

ext endi ng fi nfiarmons” ¥heystame i, which the slgevpand therneck of thaivigharerpsovided with ¢ he
vial, the_fingers being |ocked 10 _jnto this position.by nmeans of a -
restraini ég ?Effa‘é{}go%?a‘ feﬁgl fﬁy%g{rgétuyfss\vlgfﬁﬁp%gget%dﬁfwxgrélgn‘éq scl osed
in inter aligo¥dod! whildbhsmpckid éixg\ﬁ/éi%? 2466¥E £{ABEAE Onthk XleeVe bR vial neck

LYO JECT[err] system supplied by Vetter Injekt System GrbH When nounted on

the vial the respretively pueveablopgimdioabidetathment of thetlerve fogmithe vial aeck. For

(directions are _defin relative ta the.bottom qf the_ vial en this . is

st ood 15 upr?’ijﬂ:lp?e g@ﬁg@qﬁr&mgglstlgr%sélﬁﬁm?@g&hyﬁé{eﬁ}{g > 2 ector
of the i nvent§jadel whitl 8iplaeowid béddcory ttid! nek o titeviaR the fihgérs ®eing 18ckbd Wi t h
its mouth downwards) and may include a part, e.g. internal flange or rim
parts, whiCch inemthisipesitiothby means of a b¢stramiing coliaranoundethg fingersolAlsystem of osur e

in place, f Le.d i ng_t.he ol d d.the lip of . th
mouth of | the P@PLis ARt aangy alid Q.57 Sg s oR6%Ss rommendialeimc
aperture Lo aqwolECatneRR duRItady Vater il SpuBATmbAL ough t he

closure. This central aperture nay be sealed W th a puncturable sealin
menbr ane, whi ch neayWhsa meunsed e the vial the syppdse switably extendst atiove dlie miouthsefppor t

terial . ttached t I ' ts.. W t ed
the vial the TEan rRER s, betedTola0a T8 v naiom, Bk i ek (R BVRN"
forma guigle f{omerthautdu@h it f5qb bR UMARIsEoOd thitt8e 1k BoRhectoIGNEBE dhtentibn il ar

e.g. cylindrical” extension defining a conpartnent extendi ng above the vial
useable with the vial in other orientations, e.g. with its mouth downwards) and may

D

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 example compressing the closure
down toward the lip of the mouth of the vial. Such flange or rim parts suitably
20 include a central aperture to allow the sharpened end of the luer to pass through the
closure. This central aperture 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
25  the vial 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
closure, of suitable dimensions that the luer can be supported therein in its first
position with the sharpened end of the conduit pointed toward the closure. Within
such a cylindrical compartment the luer may be supported with its longitudinal axis
30 e.g the axis of its channel 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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cl osure, of suitable dinmensions that the |uer can be supported therein in
its first position with the sharpened end of the conduit pointed toward the
closure. Wthin such a cylindrical conpartnment the |uer may be supported
with its_ |longitudinal axis 30 e.g the axis of its channel and/or conduit
coaxi al WOMPRHE cylindrical axis. In the first position RCTERISONBS { he
shar pened end may be in non-puncturing contact with - 3- t he upper

surface of thgeGippetiRfe of ! AOKRE of amntédﬁﬁmﬁe@hﬁbtmehmrsuﬁwea%ses of
the conpartment and f aci n@cgarts of the outer surface of the luer may

i ncl ude gui deéxe compartmsopandafacing paris;of the enter mctoﬁgletlumw@mves or
slots so that the | uer drlve fron@ts fl.l’S#ﬁf@OSlth h{aﬁ cond
position its %ﬁ‘nfn% ‘i°£!’5’a ggc ions ag inydinal SrOO¥CS O F %" f‘h BWnimum
amount of devjgp wménomm lecmsi PO iiPdecORd Positict itEdVEhet i) Buidled Sie'S
may conprise a plurality of &r:\%tudl nally extending slots on the support

i nt o whi chs coes tsirosmudath apd G{l F:oms;m\an@mount ofrdeviasiom fodm l2aws longindingl et c.

f the | fit d h h t | |
Al Loy naci vol v Pibic FaF grastae Bk mhy EdmPrte 4 BlsFaitsy o6 ModStuBiRal excenging o,
grooves on 10slotm1hié% o‘i«euﬂbmaqres oftRAE pFiféctiohs, REf O the! (dintel Mgs May

al so serve to prevent t e | uer fromrotatln re ative to t he support. The
| uer is suit albk yibpetsyifthsetheilner ﬁmd)thhmwnalmheuremy mave langitudinaly.when t he
| uer has reac qd thee@ﬁ‘r ene nd of

' d
i .e. the cond B PEYSY }?85\9?33{:bea%n"?’ﬁﬁ“gsé%faeéh}i%&g@ggf OSH‘IIsfn
the closug br.1Rs disBRsed fbfe (lé?alpﬁé&%%cﬁ gﬁfd@@fm Qg skHAitH gi'event

nmovement .. guch abut nent parts may suitably conpfise a Tlange or
fl ange, or |edle becfrowtwmmgnglamadmmqpuppmmthe outer surface of the

conduit, and a corr, ondln f.lange..rimpart, bul khead wall .  |eqgs etc. at
the | ower extremit ?rh‘é WF???@?&“ Wi OQ%EEHES’%E?WB@%?’? %H’E‘F%e
luer reaches ttﬂ@lubfaw reattitdithe @kiréth® ekd 8F R mtivériert ihidh€ S660RA BB, i%.9-

its 20 second position, the two said respective abutnent surfaces abut to

prevent furt hdhe conduitchas emeradothe (yial as §arl asds desited, hbmragaimst the closurgaadfor mray
al so i ncl r ective en nent .t t hat wh e lu has r eached
Ehe 1 mi t 3501 "the SRR aReveRr BIFEIRE 10ttt Ginal oparaent Sty Abutmett paft Fhal

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 extremity of the compartment. In such a construction, when
the luer reaches the lower limits of its travel within the compartment, e.g. .its

20 second position, the two said respective abutment surfaces abut to prevent further
downward motion of the luer.

The Iuer and the support may also include respective engagement parts so
that when the Iner has reached the limits of its movement from its first to its second
position, with the conduit as far within the vial as desired, the luer is locked in

25  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.

30 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 luer driver transmits
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position, with the conduit as far within the vial as desired, the luer is
| ocked in 25 place in its second position. For exanple the inner surface
of the support and the outer surface of the luer may be provided with

snap-fit_engaging parts which | ock together when the luer [s.]nQ.l econd
positionwcS’%@%‘"&arts may al so conprise or be nounted on thté’ﬁ)l?%?/%{“ﬁé%tioned
abutment parts, or nmay be |located on other parts of the device. 30

The | uer dri\ghgihlidiptattcech the ldrescsaspalriveshe hrer fronbits Eiastabliss setoiavi ng a
driving force applied to it b user, and as a cons fhe luer_driver

y g a equence,
transmts 4- positionsgithatdhe,ghosyrs is pupcsusede The ijer 96“’5%“’23% HB°Y°&3’% from

its first to jits Lebed | The | uer
driver may be“’hiﬁ"??%?% t?r%v%e@gi e rel é?‘?é\f’eg‘{&g ‘@gﬁ.ﬁbﬁﬁ%ﬁg&gﬁ%&gﬁﬁ%e | uer,
such that novemive i@ thetloer inder ity acrion of dirivirigvfordecbriidys theierespediive t he acti on

of driving force brings their respective 5 engagenent parts into
engagements. | engaggrnerit PAFE 1R GRERZEMENt-on the luer driver is rotatable

refati ve to the SUBOblerdiih dBlouck B w KA Pk REAR Safvl i i 10

action, and the re ve engagene means on uer and drive onpri se
engagi ng scr eyud fae£ar Pdniple byt ahedns of adagdgeitng action, laad she rspediivead parts
on the said rotational novenent 10 causes the luer to be sc¢rewed '
downwar ds t oneRgagementJeeass @nibs juer 3pd dF‘H“s‘ERﬂ‘P%F@@B%S‘P&éFﬂe&’n&E%’\rﬁ?Mf t he

driver are construct o) : t at ed,
and such part §uc&}at§&ae§g%€e{ﬁgegg%§f@;ﬁg%& %Fg%q %e&cf c\;/l\n’e?'ﬁ%ﬁ %‘_i‘at_lé)?\xﬁ&ﬁi??ﬁxgéﬂ
f eat ures, 1§ gcafd¥é fieaér thibeScriwed dowiiwads Bwakd @R setond positiencdmsueh ahe

driver may conprise a cylindrical sleeve or part sleeve, 15-  coaxial wth
an upper par t codstiugdon; pargorf thgudriver aus qonstrysteds andmreangsd &9 be py the

conpartment as _descr.i ' avid o,gfﬁg-' & on the
upper part of “f%eangJB%gérang‘gﬁ‘l?ﬁhag#% @?Xzﬁ&éﬂ% ?%‘%B%%é sure?aoun ?g'éch an
upper part inehhcitemares] e.g. exetmul vibs vf akinfled sefacekatet . Al ternatively
the luer driver may be within and surrounded by the support, and.the

support may in suctos exssprle the driver May Femprise aeylindrigalsiegve pryarisjeeve,
surroundi fg t he ek bh Yber patfof e suffidrt GhicHRY irthe 1BRh b A% yliRatioR
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 sleeve or skirt. Alternatively the luer driver may be within .
and surrounded by the support, and the support may in such a construction be in the
20 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
25 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
contamination. The above mentioned sealing membrane which closes the opening in
the rim or flange parts of the support may further contribute to the sterile sealing of .
30 the compartment. Additional sterile seals may be provided at other parts of the

construction, advantageously providing several lines of seals.
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formof a closure, e.g. a cap closing the upper end of the conpartnent,
e.g. having a wholly or partly closed end over the conpartnent when the
driver is in place. Such a cap can help to provide a sterile seal 'of the
conpart The sl eeves of the support and driver may fi I | v _but
sli deab@gkﬂ%ﬂgl e together, also helping to 25 provi des’g%#gﬁ"%ﬁs seal
bet ween the support and driver. When the driver is in the formof such a
cap the user can (heserewethtdad paps|ngayhbena wholecsr past $dvew dhreadirorvd schewmt any
hand contact with the ijg{q enclgag wi t hin the_caonpart nent the,rels{e/,

avoi di ng contRiahgn oas of FRArYSH Mﬁbﬁ@oﬁem%ﬁgc ghensABIE Wit oses
t he opening i L Wt‘ﬁr k ;

contribute to %%&gtdé%?éngﬂe%%ggg?&lgs%ﬁehe C%Fri%gra T%éérﬁllﬂ;%rlgtbﬁéeﬁéfo S

steril e seal sheseykiliedin the e Fortexampler whart the ledr driver dinsthe ubdviecdescribed
advant ageously praviding several lines of seals. - 5- The screw thread
parts maySbe farmadcevothread qr pastial soreyt thixend may be located, onrandaterepl surfecesit t he

driver and t Is ' ' ' rew
Chread on t hats P, BatheBalle 916 LCHReBRRl Sorkly RART: ol jQlebi il B |
t hose ski |l | echrojectidiecapable of engapingith thérsorew irehdi oh adtativg surfacel of thdReer,

above-described 5 @ forma screw thread or partial screw thread may be
| ocat ed on arf-&rRfthe ter port; knauchra ¢qpstrugt e luer daiyenpry haye # lower part in
correspondin . | | ' bl e of
cngng) ng wi 1 R Rt of JHIERE Phich SRlebiasant e Dt BHcF ab B SRR, © 1

| uer porti0 | rpastwhich ischides tivcibove-deberibed atrety thyead. Alternintivelya scoavethrpal t i n
the formof a sleeve which surrounds and_ i s rotatable on the support, and
an upper 10 m@hbe fopmed pnapart plhedriyen pbich extends inje dheseqrapgrimpans anjthe

Al ternatively r O o 6 a b f } ver which
extends into \{;ﬂﬁ?@ﬁo%ﬁénsgﬁ?o i'n the uﬁb%?ﬂ%'gﬁe%éﬁgf %seﬂsul}épggyf& af\éor exanpl e
when the dri vetrouding ekteendl okin »Ecrawsthiread wiidi befosxbd b dhe ihlser surfacascofein
thread may be forned on the inner surfaces of an internal skirt which

ext ends axi al meraglskirt which sxieads apially inte n¢ gad pyrgpunds the lugh,g ¢ he
I ! . ;
te e iy oo B8 e mdlihal c6herai LR tlrbad barkd b ik fpe Rt 3odPOve Of

descri bed abosteits facirg @mner supface. SWheh thepdrivee $Cinntle fornnbf ¥ cip asddsbrdbesiai d

whol |y or partly cl osed
Y P abere, such an inner skirt may descend axially from the said wholly or partly closed

_ end.

-

When the feSpective engagement means on the luer and driver comprise such
20  screw thread parts, it will generaily be necessary to provide the luer with some -
means to resist rotation with the luer driver when the luer driver is rotated on the
support so that relative 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
25  above-mentioned guides which guide the luer into following a longitudinal 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
30 longitudinally aligned guides, e.g. grooves in the inner surface of the support. Such

legs may conveniently also comprise the above described snap-fit connecting parts
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end. When the respective engagenent neans on the luer and driver conprise
such 20 screw thread parts, it will generally be necessary to provide the
| uer with 'sone means to resist rotation with the luer driver when the |uer
driver i on the support so that relative rotation | yer and
t he drivéyéggﬁgﬁgence the screw thread action, can occur. Tﬁ%gﬁggﬁmgé

achi eved by providing the luer and the support with respective cooperating
parts whi ch enwhiph lock tagethenwhen the lugnis iRdts serendopasitidne apd/or may comprise
above-nentioneqmﬁuides Ehich guide the luer into follow ng a | ongitudinal
path can al so U i 'y serve to achieve this. For exanpl-e the |luer may
have parts which fi iy vichhi conBugeticlt rotibh of Siendidrel abbR!th® seppRRsndSuch
rotation, or the |uer n%y be of a sectional shape that prevents rotation
(e.g. polygonakngagement ofrthe perew: thegadparts @ingthe luer and driver) causes the duerge be may

ongi tu nad |'y SHEVER SEVEPHedt ot vhE S 353 oson Treanting récbpd paviios o
support. Such Laass fRVshapRHEDERDbf thedofiuif RITHY dSfer m?ox%gqn@ clb8setb paficrure
snap-fit connecting parts -6 - whi ch | ock together en the luer is in

its second posiitti on, and/or may conprise abutnent parts. In such a
construction, rotation of the drive bout .t he support and gen nt of
the screw t hread par"?ge"o{t?etdﬁ‘é'_e{ b‘e‘P'&ﬁgMH}ﬁ/ﬁF&eﬁ%ﬁJ&% qqué;&ﬂ%ﬁ%oge.
screwed downwarlgdginga0Rhdlfeo y icldsed eR@Bvér tAE chRpRrtent WherFhe giveORiihi ON,
and causes the sharpened end of the conduit to be driven through the

cl osur e t o1punplacedt will usnabiy be mecessarydo cosstiuct siah 4 capnthatf it mayleasiliebe e. g. a

cap as described above having a wholly or partl | osed.end over, ihe

Conpar tment - whdrmpYE FPR b Sfhprh B epbsc 15 Rof for 56 SR e ShBant s berny
to construct sygfyed tadlgh Blclodurd®WheasidriveP th (HRTBME &f hcapid AfarablBRAthe t O
expose the luer port for use when the conduit has been driven through the

cl osure. Wen asuppary oy operate itke above described:soraws threadaactioh eit dninedessagithav sucht o

operate the above descri gg crew.t hread tion, it is neces t . such

ease of renoval®4¥ °€W§’°&’ Of K¢ SPR & 58?1’5?%@%”# P P}?é°86‘ﬁ%¢f*?ﬂe’f‘§ba‘:‘?¥\ﬁ{’{iﬁy the

ability to15 rotate without becoming accidentaily 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
20 allowed by the abutment parts thé screw thread parts on the luer driver and luer 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
25  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
snap-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
30  on the driver that forces the bead and groove to snap out of engagement and allows

the driver to be removed axially from the support.
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15 rotate without becom ng accidentally .detached during rotation to
operate the screw thread. This may be achieved in a preferred construction
by providing the luer with abutnent parts as descri bed above, and'by .
provi di thread parts which are of dinensions such when t he
conduit%gﬁeﬁﬁered the vial as far as is desired or 20 T msﬁ t he
abut ment parts the screw thread parts on the luer driver and luer are still
engaged, so as t haFortdxainplecthist may bel acidévidi byea corisatuttion gfthe Medraconaectopoiar d
t hrust upon the |uer dr,i\(‘&r t‘tg&lﬁforce,it off the suppori. The support and

| uer driver rifls inyensiopya Whichowigduaridriver and hisr ave ERSBECHYE SPEIRIRE SFTEW
engagi ng cir I ' | tion and
Ui de. 1 hom i el gBRS e i A0 R St D0 1fr o W sl Brodibd BUE, | o7 °
restraining rebpictive abutmght surfacesesich thatahe lowved lingit bf travel of tigy mey evidshythee
constructed that the drjver is _detachable fromthe support hy a,snag—fit

di sengagerfent SUPPORtigradehed VFWHESP@F%YF\@%CEWB‘%F?S\P@PLM% which wéen xi a

di rection. e rek bt | ' qﬁ,cg
relative rota ?é‘%\é}ﬁf k’?ﬁ%ﬁéﬁég@én may %%ép?%’%%m%d;{eg%%ﬂﬁa?g%@&aﬁ%kge erates
an upward f or pagitidinalalistirive velicly i le$shthan tierlonginidiveal ldéseehce itk fwep drieert cansnap
out of engagenent and allows the drjver to be renpved axially fromthe

support. -7- bempyed By shasrceew artionef the duex diver:dg thi; constgiction yehendhe of ¢ he
| uer connecto | Seal V:ﬁ:ﬁ | ' ' ﬁ[}ﬂl r

respective en%%uglifnﬁ%{yggfrag%v rgggerpdg?gsyg?ﬁ%{rtggﬁwﬁleﬁ%ﬁ Si C ﬁl\%@lsbz and
the suppor@d athe lperchuisdesthed the loaep tintii ofdispavelpslitivelwofthe espporcin hahast yebe

lower Iimt of travel of the, I@ger ithin the 5 sup&grt i s, reached when
the respecti vEeaghas the fewer Jimit of sraye) An th serewthigad on hadveridsiver-Jaysuclai n ¢ s

| ongi t bai nal ~ APEPRRAEF BREL e SaRrMTER: Ao R SRS pfe R ARfR R raon |,

driver can beoffti¢dderdxriveneclarivew the uerrwillffotdeahd Wet déiverepwartls, ddd this can
construction when the abut nent surfaces on the |uer abuts_against the

abut ment  sur f §¢ 8raRgedHe befupficiens shatithe tyer driven andsuppert ekforend lopgitydingly
A R T e

| ower |im he scre read on ver. I'n suc
cap, can be removed. Suitable relative dimensions and arrangements of the screw

thread on the luer driver and support can easily be determined by experiment.

To prevent accidental or unintended relative movement of the driver and

support, the support and driver may be initially connected with breakable

20 connectors, e.g. a small spot weld or thin plaétics 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 to operate the device. Such connectors
may also function as tamper evidence means to detect tampering.

Therefore in a preferred embodiment of the invention a luer connector

25 comprises;

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

30  so as to be capable of being driven longitudinally through a puncturable vial closure

to thereby puncture the closure;



construction when the said abutnent surfaces are in contact the continued
rotation of the luer driver relative to the luer will force the |luer driver
upwards,. and this can be arranged to be sufficient that the luer driver and
support @re forced longitudinally 15 out of engagenent with each ot her
such _that%"sm&"g%r driver, e.g. in the formof a cap, can HRCFERIS/ANSS
Suitable relative di nensions and arrangenents of the screw thread on.the

| uer driver and suphserisupport,ccomprisiiea dizbes whivhds hyountgble aroand thel nedkr efvent
accidental or unintended rel ative npvenent of the driver and support, the
support and dihendal, s@ps pebe thereby refaines onotheadal When ssalediuish @ papcturable vial

connectors, e Pm, : ' tk t.erial LS : .
(many suit abl gﬂ:(s:%{%é ruck’?"?)ﬂrelghv?n blfei{ga&rgirﬁ)“E gﬁkﬁ!ﬁg’bﬁﬁ%gg rgéﬂluﬁloef?'% kﬁfﬁg&%rt) .
These break wisn ofa génersllynoplimdricabcompartuhém eatenilingdove thet vial dlosute ianér to
operate the device. Such connectors may al so functiogn as tanper, evidence

means to dét fa(me!i&%rﬂGWq?gf.or theuer. ghe cmpm@ft&%ef itable dimensigns thapthe
| nvention D e € %&E& thetéin l?ﬁggl%gﬂéari@%no&ahiéeﬂra Ay ﬂS&EiéEErgug&cfh%

. e
syringe, rrsing a I'n communi cat fon W iTst end

of a channel RRG&Pertd dndruditheicomiuid i polmed @ward thedbphpuncaeaiitioburent egral |y
extending longitudinally fromthe luer port to a second end of the channel,
the end of the tub@ luer dbysgumouptegsndthe supporhand eapablegfiromsiony HAEIANed 30

so as to be c ' ' | ' | |l e
vial closure f}gﬁfikcgtroé%?, gg‘%}% %Edewtéﬁ’eblg {&g@%ﬁg&ﬂﬁ’%ﬁﬂg tah_:ry g:ﬂ?ﬁ%a? s% Eg%é{r'lp 5\1?
conpri si ngoa sleaey,ccoakial Withthersaid uppercpaat ofithé suforb ol defvet beingiiﬂlthe fopmas
to be thereby retained on the vial when sealed wth a puncturabl e vial

cl osure, the $fgFepovextherampgrimens insthe uppes pash of thepswpportnand having & whoHx
ial in the f ndri . ] b th
VAl closure Shaedly Spla\ative i Cldiplonfil ARTIBE WY s XBRE, 10 202D 1 OF

sui tabl e di mensi onghé het abd drivechavifig s&sﬁmrv%%drdxmgﬁedmeﬂgagahémbamlsh«h
noveable in a first position in which the sharpened end of the conduit is

poi nted t owar chatragagasaRe of esCEsv Shread party o thechaid, eqtationshi moyemeR Gagiges
support ang CapaRlef 1fbe skl ABFnwIPISIIWAEd 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.. _

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

20 a luer, connectable to a syringe, the luer comprising a luer port in
communication with a first end of a channel passing longitudinally through a tubular
conduit integrally extending longitudinally 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 capabie of being driven longitudinally through a puncturable vial closure

25  to thereby puncture the closure;

a luer support, comprising a sleeve which is mounted and engaged 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

30  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
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relative to the support and luer, the driver conprising a cylindrical
sl eeve or part 10 sleeve, coaxial with the said upper part of the support,’
the driver- being in the formof a cap over the conpartnent in the upper .-

part of t rt, and having a wholly or partly closed end over the
corrpartrre\g(?”@ﬁg%?t he driver is in place; the luer and drivePCHERP§QP38S
respective screw thread engagenent parts such that engagenent of the screw

thread parts gpsitibe ilwhithrthé stiarpereld end\ENBO toiitss poikived foward u@y to be
screwed downwards toward a second position in which the sharpened end of

the conduit i ynpunoprad €l0SWEyh the cl osure to puncture the closure and to

enter the vial .. | ) el PRELACASH GLUAORPH Sbab S A ONOBL o rldie"

connector conpri ses; a luer, nnec 0 a syrin e | uer -

conprising a lretafiverf the istippoerandiiven the drivki Cordprisifs h coliidridal sleeVeongdrt
passing longitudinally through a tubular conduit integrally extendin
| ongi t udi nal | leeverroakial with the,said upperpaseebihg suppprfthe deivenbging in thefermnd

be capabl o of o5 A S1Fr B FOpBafh il e B b 8 e ol thg g ptony °
closure 25 t @rigaflyetlyseduendioves tie\eonipRtene whin/thearitstlis Gh placs,0npri sing a
sl eeve which is nounted and engaged around the neck of the vial, so as to

be thereby retai nedhever gad driyer § Eespecsiye sErew trgadrensagemems parts such

closure, the por t ' | er part.above he
vial in the f °¥a§%§§§§3§gﬁs§*&ﬁ?’§€¢ paIEy °‘k§ﬁﬁ&¥f °"ét§‘8w °§{538\E/e t he
30 vial 1gl oshé fuepélbé sErewad dowawasts thvard £ 8edor@ positiba if Whikd theRRirpbeidng

of suitable dinensions that the |luer is supported therein |ongitudinally
noveabl e in a endrofithe conduit ipdeiven diyough mcgosurth@ pmsrise theiclesire gnd to enter
conduit is poi'ﬂt ed,toward the unpunctured closure; a luer driver, nounted
on the support ﬁmﬂ'capabl e of rotational novenent relative to the support

and |uer, the dri venhe afifand she'éappofybieingpiovitled Wit Ep&tive ablimient sedfaeye,
coaxial with the said upper part of the support, the driver being in the
form such that the lower limit of travel of the luer within the support is reac when the
15 respective abutment surfaces abut, and in which when the luer 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, 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
20 travel relative to the support it has not yei reached the lower limit of travel on the
screw thread 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
25 made of plastics materials of the same kind as are used with known luer 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 operation
of the driver the conduit of the luer can be easily and controllably driven through
30 the closure, and if the driver is in the form of the above described cap the luer can

be kept sterile throughout this operation.
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of a cap over the conpartment in the upper part of the support, and having

a wholly or partly closed end over the conpartnent when the driver is in

pl ace; the luer and driver having respective screw thread engagenent parts

such tha5w§ qunt of the screw thread parts on the said_rotational

novenent "ca 0 the luer to be screwed downwards towar§

position in which the sharpened end of the conduit is driven through the

closure to punct ur ¢n lférthdraspéct tiimveion Yrovided @ hner @bmprisingl d'Rer pod, t he

support being provided with respective abutnment surfaces such that the

| ower |init ofconmesgtable tofa symingeuhe PAFt being incomympnieation; with afirpteend ffen t he 15

respective abutnent surfaces. ab A | N l,ch en.the Luer is.inits

(i rat posit; ofoEie pesimsdprneily BRieh f ASHECcAHER shfally Srepling” '

| ongi tudi nal  ghsdiRanRIIMIdED tHeSubegeit i@ Becoh@® eh® 8P tHeUhafiidl, thendBFehd he | uer

driver can be noved by the screw action of the |uer driver, so that when

t he abut nefit subulaceandui remete|fram theluer pory being sharpened; suitahie forustdn e lasr t he

| uer support the luer h C the lower Iimt of its 20 travel
nnes e e Rer 28

relative to t ot yet reached the lower limt of travel on
the screw thread onptahRrtheredspedétithe mvenbord PrRvideshilgetatppér AnbRitable onhevikLer
driver relative to the luer will force the luer driver and support are
forced | ongi t udhenadenled ovith »punaterablernialiclesurd; suitatie forruse in A luerofonpeasor as
conponent partcf Otbth%pl uer connector of this invention my be 25 made of
plastics mat erdeSFPeSaBP¥E sane kind as are used with known | uer connectors,
or as nentjgoned aboye feiler APebthe WenAsn piRides Adiéd driveY, AuBRRr ake 1P 2l
such as stainless steel. The |l uer connector of the invention provides the
advant age t hatlugscanpester aodeseribedaboyei ver the conduit of the |uer can be

easily and control labl riven through.30 the closure.  and i.f .the driver
is in the form of trrsﬁl‘ea M‘\?‘éaﬁ’&%‘c FB%‘%“B%I’H’@%FG agg‘ﬁdegﬁczﬂél&l hgy@g!al e
throughout t hi surRRRAKE irGber clodlre-sealing #s ﬁoﬁa&rdﬂaﬁrnfggﬁmaiedtwiﬁ; h Tuegnt i on
provi des a luer conprising a |uer port, connecCtable to a syringe, the port

bei ng i n commuednpestbnas désctibed ghove: end of a
15 In a further aspect the invention provides the use of a luer connector as

described above in the dispensing of a pharmaceutical 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:

- 20 Fig. 1 shows a longitudinal section through a first type 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 position and the driver in place on the support.

Fig. 3 shows a longitudinal section through the luer connector of Fig. 1 with

25 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 its 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

30 of the invention with its luer in its first position.
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channel passing longitudinally through a tubular conduit integrally
extending longitudinally fromthe [uer port to a second end of the channel’,
the end of the 5 tubul ar conduit renote fromthe |uer port being: )
shar pened, suitable for use in a |uer connector as described above. In a
further X% the invention provides a luer support, nounPGHERISNNES vi al
when sealed with a puncturable vial closure, suitable for use in a |uer

connector as descrFiged shbwy & lodditudinal sectioh through!thell6ér conpeqdr 6fBigl Bweitd | on
provides a luer driver, suitable for use in a |uer connector as described

above. In a fiis lugein is$rReend pogtion sthihesiiiver inplacson thersapReut i cal vi al

havi ng a puncturab gﬁdﬁ&ﬁ@e@ L0k 1 -0pnenj ed with
a luer connector’ a &dgg@piﬁ%g?aa ove. ‘1 héxﬂﬁxﬂaﬁeﬁﬁ%&;ﬁ?ﬁﬁfgﬁﬂgéﬁ%@gt he

i nvention proyérgétof BEFiEs & with its lueeTin &9 8EsHE Qositibn dnd tie driver abmyeed flomhe

di spensing of a pharmaceutical fornulation initially contained in a

phar maceutd cathewsmpport.The i nvention will now be described by way of exanple

Flo 1 shove a | ongis aatee SABRTRARAARLRY 6e il F0nBl ot bonncct or

of the invention Wig) 9 shows adlongitudiial sédtiolthidagh thedler Edrgectdr 8NP 52
| ongi tudi nal section throu&h the | uer connector of Fig. 1 with its luer in
its second poshawipg mare clepdy 4hg Qparation of the screw thread patiport. Fig. 3 shows a

| ongi t udi nal secti h . Lh r [ r.of. Fig.. i L h, 25 its
luer inits second%ggln{'?p@\?l dftt%geaal}l?ﬁ%w‘éﬁﬁ%"ﬂ’%ﬁf%h%d"_i‘u%port_. Fig. 4
shows a | 900i pHatnxReutRALVADD i $HoMg lthe Wigpek Par of WHECHE F6rmidd intcda ndck@,th it's
luer in its second position with the driver renoved fromthe support, and

connected to srmjndtingdn appepth gpening surzoundad by aoianoulas bead HrThermouthh a

q A . . Dk na
st poet i ogpetiad s OGSy A pueur B colRr A, BBalohey ekl e,
connector of iegilitomeéinbfane 5. _

The luer connector comprises a luer 6 (overall) which comprises a female

15  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 luer 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 closure 4 to thereby puncture the closure 4. ‘The

-20  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

25  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 holds the luer 6
longitudinally moveable in a first position in which the sharpened end 11 of the
conduit 10 is pointed toward the closure 4.

The support 12 extends into an upper part 13 above the mouth of the vial

30  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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its luer in its second position and the driver in place on the support.
Fig. 7 shows a part cutaway |ongitudinal sectional view through the |uer
connector of Fig. 5 with its luer in its second position and the driver |
removed fQWk3a41t he support. Fig. 8 shows a part cutaway plan view of the
| uer connectar of Fig. 1. Fig. 9 shows a |ongitudinal secti BREERIHRNISS ¢ he
| uer connector of Fig. 5 showing nore clearly the operation of the screw

thread parts. nikutieof theovidld . Flgsflanketld ificlndes e cemeil apédnge 13 allow @ee i S
shown. A 10 phar rraceuticalfréi ?I 1 is shown, the upper part of which is
formed into asharpgned endell ot the luey toPass theongh the clashte 4.uFhestexility membyane

annul ar bead 2%.: ' ' : rubber_c ure
3 addi t1 onal 1y ASAFE B REeNq & &) B e e IBEbHCLS st paE a5
conprises a | g theSsuppurtralsol formb agenenitp tisdsr égf eyiideicdbeorhpt@fmdiRts 7
connectable to a syringe 8, the luer port 7 beling in comunication with a
channel 9 Pas$xisgding ahpye,thendnl slosuse dvw ghsuitabledimensions that thellger G/eanbe

ext ends | ongi t ydi I : ‘s 1, e f e tubuy

conduit 10 reno J}?rd otir{r‘ln{eh{e)@ l‘uje]ﬁrs%grs%t@‘?l%ﬁhnt&e &ﬁ%&?ﬁ'@%e%‘]"s@ 3%5&808‘£“‘ch%abl e
of being dri veoirtéd mweind tiecclosure dalWitkintthis foytidridall 86inphfidest the Mer® gsure 4
to thereby puncture the c¢losure 4. The 20 uer port and the conduit 10

are of integr &MPRASHe:With its dongiudinal axig gpaxialowish thecylindrisalcaxisaiIn dbe Brsti on of

The ©oer suppdbrind of fud e BT starfiockichy 1o dn BonpShorltBR Bbpact TR Thc’

neck 2 of 1phe uppéd surfuce @f theoctbsure der eby retai ned on the neck. The part of
t he support 12 which is 25 mount ed over the bead 3 is not shown in detail
as various types ofMawiad onthe UpRar P3R! of the suppostis aducnduives. 17 ovetatinin tha

Fig. 1 the su : A Lpally noveable in a tirst
position in m&?@ﬁ%{ E%%%Zﬁ%ﬁ%’n%%@rg’?&#ﬁ%g&%m i’fef){hg SBPF%E iF}S'\/\ard
the closure 4.abEw rowpoodxiadly orthe apperi pattol Pof teReppdid1L. The afivetel7 he nouth
of the vial 30 and includes an_internal flange 14 which bears upon the

punct ur abl e c|Sy5wopRdsths WPPer-past 13 dn s mannes of psyrrounding skist, a0d is iothp formsi ng
the closung 4 QW' hipper dfd 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
20  axis of the sleeves whilst testraining relative axial movement.

The driver 17 and the luer 6 are provided with respective engagement
means. These comprise engaging 'sc_:rew 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 internal skirt 23 which descends axially from

25  the closed end 18 of the driver 17 and extends axially into the compartment 16 to
surrounds the luer 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 rotational 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.

30 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 project
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mouth of the vial 1. The flange 14 includes a central aperture 15 to allow
t he sharpened end 11 of the luer to pass through the closure 4. The '
sterility -nenbrane.5 is attached to the flange 4 so as to close the central
aperture_15. The upper part 13 of the support also forns a generally

tubul ar YR ndrical conpartment 16 5  extendi ng abovRCHERISN03ES
closure 4, of suitable dinensions that the luer 6 can be supported therein
inits first m | : : [t i nt ed
tovar d t he. ol SeEvag ol B HIcRE, SA8 ERENE bl Corfelpharby ok RRMA 9 58
supported wit khe dppek paxilBwfithebupports] 2 Cheselegs\24 bnd blots28 guidls thedlereiasit | n
the first position of the | uer E t he sha[tpened, end 11 is in non-puncturing

contact with thériven longigxlinally drivendrom its firstpasisiondo dts sgnmdposition byHee upper

part of the s ' “pﬁ} r 0 ' L Ok

cylindrical sl%g‘gé%' eé%%ﬁhg#&rv% t %@a&%&gfyggghl%g{egphgﬁ’éﬂ%g%%e?%&&?f and
abl e to rogat ehe e 6d$ ymosthiand wigpthe miairhurh 3nhint Sfedeviation ffonl d nohe driver
17 surrounds the upper part 13 in the manner of a surrounding skirt, and is

in the form 19ongiwdingl path. c| osi ng t he upper end of the conpartnent 16 by
havi ng a whol ly cl : . ‘ |t

cl osely together t?%ﬁ%e\??sg%&gtog#g{rhp{tg& slgglln@gé \/\r}g%rg?s'}ﬁées}-r ?%%Jr&ﬁ%%ﬁgie
conpar t ment 16iriveR@7 44 reeated ohakeesupportrl2rseshatatiaviee faatiotgofsitie et @ad thieovi ded.

w th engaging circunferential bead parts 19 and a glzrh(i)oye 20, which all ow
relative rot atdrdercangd henee thesqeevs threadeaction, eassewr. idisisashiexgsbby thene 20

axi s of tg%) Sle%%%fezx}%@%#%ilggfdfﬁ@ﬂmgl&?h tive axial novenent. The driver

17 and the™l uet ‘Tespecti ve engagenent neans. These

conpri se engagi ng STheclegs D4 alvd cpmptise ZButmen paeSRAGER Whb) tie Tuéd @ hal tedelied 17
and luer 6. The screw thread parts 21, 22 conprise a whole screw thread 21
formed on the thagwene endebiis Bovementinw the secopd pesition.4isbawa da Figh dsabitkj al | y

from25 the clQse e ' Into the
conpar trent - 1CBESEEHapetiniitack 96 ot abEé pekf 12 8 R SuBRIT 1 s Ted e, 1
capabl e of endieggiaginil nfovelnensof thevhidtt ead 21 on the internal skirt 23.

Engagenent of the screw thread parts 21, 22 on relative rotational novenent

of the driler 17 anhihg luer 6@isohasdegs:37-whigh engage dn psnag-fib mannes vy Ercasses
toward the sec Sdtl ' ' . : ' rfaces
of the upper p%’é:gn %% gc'#’ b?‘ﬂgﬂ% B;‘g%irﬂtg‘ ?g‘a gh%cﬁeéicﬁgéu%tasr?fs}tso%wﬁﬂeﬂpﬁ{m e

second position as shown in Fig. 2 so that the luer is locked in place in its second

position. The legs 27 also comprise further abutment parts which abut against the
surface 26.

20 The engaging circumferential bead parts 19 and the groove 20, which allow
relative rotation and guide the sleeves in smooth rotation about the axié of the
sleeves whilst restraining relative axial movement, also provide a snap-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

25  vial 1 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

30  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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the outer surface of the luer 6 include guides which conprise | egs 24 which
project - 13 - sideways fromthe luer 6, and engage with correspondi ng

| ongi tudi nal slots 25 in the upper part 13 of the support 12. These | egs. 24
and S|0t§”§§§$##ge the luer 6 as it is driven Iongitudinallx driven from
Its first nto its second position by the engagenent POF/EFIR03ES ew
thread parts 21, 22 so that the |ongitudinal novenent of 5 the luer 6 is

smooth and wi th t hergipreventacsidental optnigtnded feditive BBVEmEaRLf It @tivetdi Mald
path. It is necessarg to provide the luer 6 with means to resist rotation

when the dri vesuppartild, thetsuppaert 42 and driven bdate initially eonmected withi a/smalbspati on

f the | d.th ; : thre: ' :
This s achi ovedass 2fnpEbres SR e ST bR Rob R T BE RBRH oy
legs 24 al so Cappité 8 ddviteramdtalsafunbtiond Ahaiberevidéhce 4héans t@a&eéﬁaﬁbéﬂn%he
extreme end of its.novenment into the second position, as shown in Fig.

abut agai n$t the upPhe oparaticneef the lugr qonpegter efthe inventibn s appanesns dram Figs 1

revent further | tudi nal of wt he luer, 1 The r 6
B 56 has | egs Ot S REaOF XE TBin B Fier T, afifshe Sihsmrs 4 ponwbtiot R (e
support when tdigverugris GotaRa bl?@ﬁhﬁﬂw&ihﬁxé actioh Swifst kisd HORMAERR vik] OThis S
second position as shown in Fig. 2 so that the luer is locked in place in

its second postausesthe Serew hrpadparts|2de 22 denengage sowastth serexbtheriven 6 dawnwandsi ch

abut against the surfac . h aging circunferential bead
parts 16 and  HESHEGHS BOhR ool L ot e sqpdif 1T Y Bectes the RIOTHE € e B8
sl eeves i ny@nD@aD1 M Whhiteueb 6 tas réRhed it Bhit 0 Gts doPRivAEd Wivefilent B8t  ai ni ng
rel ative axlal novenent, also agrow de a snap-fit barrier to renoval of the

driver 17 in tamtmentpartsi2de 27 iabnt against flanges Up poprevent further dewawandnr ead
parts 21, 22 are of di sjans_suech that when the co Sﬁ 10 has, ent.er.ed
Phe 26 vial  Toygnpth ot3Ee hERSaRtiiE it ARt - 28 EEnSREK THer
2 the screw t hpRag iR plicess shéwnGh Rif 2 dCbifued fo@fen ok e Eriver@7Sbidel the
engaged. Their continued relative rotation consequently generates an upward

t hrust upon t hdriven lZeff the suppartsiZnagainst the snap-fit engagement of bead 19 and groove
15 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. 5 to 9, parts corresponding in function and operation to

corresponding parts in Figs. 1-4 are numbered correspondingly, and only
20  differences are described in detail. In its es_séntial principles the luer connector of
Figs. 5-9 is identical to that of Figs. 14.

In Fig. 5 the luer support 12 is again in the fdnn of a sleeve mounted on the
neck of the vial 1. The luer driver 17 is again in the form of a sleeve coaxial with
the upper part 13 of the support in the manner of a skirt, and rotatable on the part

25  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 conical 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

30 improved by a smear of silicone.
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fromthe support 12 by a snap-fit di sengagenent of the engagi ng
circunferential bead parts 19 and the groove 20 as shown in Fig. 2. The
upper part 13 of the 30 support 12 is resilient, and flexibility is .
assisted by the presence of the slots 25, facilitating the bead parts 19 to
be det ac/Yé@9%32¥H t he groove 20. - 14- To prevent acci deRCAERSB/0038S

uni ntended rel ati ve novenent of the driver 17 and support 12, the support
12 and driver 17 awghiftHel cohlpdr&@nn ¢S ahdl thelippefpafy lis Foelied W 8lof29. This
breaks when relative notion is intentionally applied to the driver to
operat e the dsimilae construgtiemntorthatef Bigs. k4. Hawpuer ipsteatbof therprojestion 2 usasct

tanpering. 5 . .. The. oper,atd the luer caonn 0 e ipyention
i s appar ent f}‘bﬁ\gﬁ‘i b'é @%feoig}. %W{?g of @Etogferég&gé?o%ﬁ% r\&ﬁglpd’rp){ with -
the closure 4epgapitaoiidi ik thieaa 241 Tstsad of thélepORoussl VFigs hRAGhE Mes 6 89
action whilst also holding the vial 1. This causes the screw thread parts

21, 22 to Engprpyided with awakimen; flange 36cwhich cas shawnds Fig.8. 9t itgypetiphespiint ed
end 11 of the_condquit 10 t nctur.e t.h | Qs 4 and enter the 10 vi al
S When the 1 Eumiea i peak Torth Midnd i ofiith e UEeth 37 5B it Ebubinae
abut ment part forgftudigdl Qﬁuﬁesa&%ﬂ‘ﬁk ihhe 38 ffadeofl Be Ebﬁﬁﬁ'&heﬁtuﬂ,%ﬂ tHRwnwar d

movenent of the luer, and the snap-fit engagenent parts 27, 28 engage to
| ock the | uer engagamenthiosh guides theder info sthopth fongludmahmeosiementaowanthef t he

driver 17 forces the dri.ver. 17 off £ support .12 .aqgaj nst the p-fit

engagenent of chgaﬂgﬂalﬁaaen&rpggw(/eg&slgetla vgdoégog Hgé}? l}’%aéf"é‘.& s‘fi’.?"ﬁf @rl nge 8
may then g connectAydhb@ninhidie clRbiydaFig.’6, réftiofl of thedePiAverdy éQ@ews el ¥
link the port and nozzle 31 of syringe 8 together if desired as shown in

Fig. 4. Referduend dawmvayds inm similar mamnerstockigs. ebposwithatthershanprend bh and
e onl y 20" PR e 4BShP 3'ed snfhct b Vinl Gk o g ThCERERER "Y'
princi pl es t hgoWsardRGRE MR of e foef & deberthined ty®BlabGdhent Of iHedbubthedt! 0S.

1-4. In Fig. 5 the |uer support 12 is again in‘the formof a sleeve nounted

on the neck ofﬂan_geSQBQams_!. eTupper §urface 2 of flanigeipartaldesfithe supgost fooprevert a

sieeve cogyl al i ob AR AR loyBAER: dfing fuek 8 AR PR, difle WIS WRhge 2
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 luer 6 abutted against
flange 14 applies an upward force to the luer driver 17, and as shown in Fig. 7
20 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 reproduces Fig. 5, as described above
when the luer 6 is in its first position as shown in Fig. 9 the abutment surfaces 36
25 and 26 are separated by a longitudinal distance L1. Thé 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
30 36 and 26 are in contact the continued rotation of the luer driver 32 relative to the

luer 6 continues to apply a longitudinal downward force to the Iuer. As the.
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25 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 |uer support fornms a

sterile ) the luer driver at the point 34, where hi ng_coni cal
surfacesWél ?% uppernost lip of the part 13 and on the IU%F% 8’8 93837 neet
and form a cong/cone surface se Thi.s seal 3 ved a srrear
of silicone. %vignen Ls Rf‘?‘l"e{lﬁé‘ 3?’9%%“‘?%‘“&% O?HEF E‘B’bgﬁ‘

located a |uen, @Jﬂt&bﬂbﬁﬁrcéwm{féﬁéds% herahaér wfraasndi% nﬁ&m 6ut

i nstead of the prol ection 22 used in Figs. 1-4 reis a he i cal thread 35
on the outer mfrdlgag;muhtmmdeupmm tallawmgtga@letgirwer B2 td becamesdatachid as

Instead of the,| F 4 th 5 d th
ot mant 11 angeoSd e Che S eI Agbigs sh 50l pSpoppios BE A ke
into a geas-tooth Sﬂﬂ%ﬂﬂtﬂer&p%&iﬁé&i e theBNhstrufiofi B REkE cOhhétrdr UesEHR "ol

Iongltudlnal grooves 38 on the inner surface of 'the conpartnent- 13, and
this engagerrerﬁantlmtdasmpmedhmth tamper-eyilencenfeaturdso fioy &xathplnasmzﬂ)mmmabled own

the conpartnent, 13 and ., re ents rel atiyve ion of the [uer d, support
12. 10 Plagticdp ‘5 ﬁﬁaﬂa@s ersBPE&rT' Fra {eﬁ?bfq?]é"adri ver
17 screws the %%ﬂ; i ; t

t he sharp end pu%etggl\rmege{thiz c osur afnzd en egtgll%a ehl}(‘)ltelsgﬁgém}; in
Fi g. 6). The exiZistrotitedirelativarnd tieoskirtadt Omherttyﬁsldfeampter deidencr consinimtionhe
abut ment of the_abutnent flgnge 3 ai_.nst the upper surface 26 of flange
part 14 ofl Qhewgﬁ%@m%t%aﬁggﬁ%ﬁfg%%r%er | ongi t udi nal nmovenent of the
luer 6. At the sanme tine 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 luer 6 abutted against flange 14 applies an upward force to the
| uer driver 17, and as shown in Fig. 7 20 forces the luer driver 17 and
support 12 out of engagenent until they beconme fully detached as shown in

Fig. 7. Thereafter a syringe 8 (not shown) may be connected to the |uer
port 7 in an identical manner to Fig. 4.
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Referring to Fig. 9 which in part reproduces Fig. 5, as described above
when the luer 6 is in its first position as shown in Fig. 9 the abutnent
surfaces 36 25 and 26 are separated- by-al'ongitudinal distance L1. The

| ongi t ugy Lstance the luer 7 can be e scre ' t he

| uer dr%‘gr ,hfe. g. the longitudi E\“\M\ﬁmﬁm@m‘ﬁeen th?ﬁ%%%ér}/ and

| ower 41 ends of the screw thread y e Fuer driver 32 is L2, in
this case coClaimsonding to the full "l enght of the screw thread on the | uer
driver 32. L2 is greater than L1 so that when the said abutnment surfaces 30
36 and 26 are in contact the continued rotation of the luer driver 32
relative to ghe | WelhePedieétoP Which €ompidey; 2 | ongi tudi nal downward force to
the luer. As the - 16- abutment surfaces prevent further downward
nmovenent of the | aduertdomprisingd uet partaonngotablel to @ ayningeandobeing hi ch f or ces

the luer driver upwards and Longitudi nally. out.of engage w th t :
Support . &1 | SAPABKAROR H 2 Epd 55 BRanntt BisikdpBERRASS breleh X oy,
The sane pringifi; | ‘ﬁm f =GBt to b nd of I t
will be apr egﬁig%‘guﬁ%ﬂdﬁeﬁgggs rlhg?ihon 0 I%@rmggurﬁggﬁot?%dsgggxrﬁi %edo above
can be easi | yhexehmunelethevanttofitherpibulascodduit cenbeta frone the luer pert beipge snal |

t bl | ast i terial i t. . the skirt 17 and.the t 12,
or Pa"l aar bl ShiRERA $orAs o D e of ek Ariven Suiigh b plhefifbis 1 SORRRES

becones torn gdrebBudctifit thi El¥Qiresl 7 IS rotated relative to the skirt 12.
O her types cﬂ} tfngll‘er evi dence construction 10 wll be apparent to those

skilled i10 the ar taluer sippert, moQntableonl a vial whehubs viabisrssaledwittha ch
conprises; a |uer v jSing a.luer port, .connectabl e .tq a,syr.inge,and being
' Commun; caUBFURbIe V! plpRle; the Sugpo initidlly, SippgEng the T IgRatnaRRLY|
through a t U%&ﬁﬁbﬁggqmn %c]gsliﬁomrwﬁch texX{HaRsknRd eh@ 0f e CHndatt iy/pdined t he

| uer port to a seco
toward: the closure;

a luer driver, mounted on the support and moveable relative to the support,
15 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..
20
2. A luer connector according to claim 1 characterised in that the luer support
comprises a sleeve which is mountable around the neck of the vial, so as to be
thereby retained on the neck and extends above the mouth of the vial

25 3. A luer connector according to claim 2 characterised in that the luer support
includes a part which bears upon the puncturable closure and helps to hold the

closure in place.

4. A luer connector according to claim 1, 2 or 3 characterised in that the upper
30 part of the support above the mouth of the vial is in the form of a generally tubular

extension defining a compaftment extending above the vial closure, of suitabls

This Sheet Has Been Replaced <18 -




the channel, the end of the tubular conduit remnte fromthe |uer port being
sharpened so as to be capabl e of ' “‘\\a “‘ﬂﬁugh a puncturable vial
closure to thereby puncture the cmmm‘“ pport, nountable on a.
vial when the vial is sealed with'a pancturbl'e vial closure, the support
initial | WOBM#Ling the |uer |ongitudinal ly noveable in a BGHERSS tion

I n which the sharpened end of the conduit is pointed toward the cl osure;
char act er i seddigensions tiae tiy lueecan bosuppabtey thevsiadhliys firsupositiorowithitke suppor t
and engaged with the support, the luyer and drjver having engagi ng screw
thread parts shﬂm@ﬁéGﬁd&E&F ¢qnduitpoinied tasyard Sire €198y ew t hread parts and
relative rotation of the driver. and the luer causes the luer driver to bear

upon the luer so as to drive the luer longitudinally into a second position

in which the shar panReér etishecor tabsordimgatoiclaiimst chidrueteriseir inubit the énner sgafaces t o
puncture the closure and to enter the vial, the support_ and luer driyver
having thesr pEthecompaament and facing partsofthe onigs quifaseofghe Jupr igclude guides

' nf i al A | P Is d id
Chem i r ot at RBRRGTEe B daTrdh iR e MR € WCoM BulIT0 D0 07 e

-axi al novenent, and which are constructed that the driver is detachable

fromthe support by a snap-fit di sepngagenent_ of the bead from the .groove as
the driver noes i lUes CARRESIOT RCFRIANER claim 1 ChﬂaF‘GBFech‘r#éE%ﬁu d‘gordi ng

abut et par t PRV A8 opk or e abllfnk BERS) MBAFYRER et e ten T C

nmovenent ijgt 0 ekitems @ad od it dxdvieneat e dendecdnd pduition angiagaisitht closurerent  of
the luer, and the arrangenment of the screw thread parts apd abutnent parts
are such that anfog thesupperdainre ¥t furthes laugimgmal movemsnt of thgduers gesired or
al l owed by the -18- -18- abutment part(s) the screw thread parts on the
| uer ‘driver and luer are still engaged. so that their continued relative
rotati on genermt es Amudtpoanettéraccotding mnclhine 1 cheracterised in that the luer and the

support include respective engagement parts so that when the luer has reached the
15  limits of its movement from its first to its second position, with the conduit as far |

within the vial as desired, the luer is locked in place in its second position.

8. A luer connector according to any preceding claim characterised in that the

luer driver is mounted on the support so as to be capable of having a driving force
20 applied to it by a user, and as a consequence the luer driver transmits longitudinal

force to the luer so as to drive the luer from its first to its second position so that

the closure is punctured.

9. A luer connector according to claim 8 characterised in that the luer driver is
25 rotatable relative to the support and luer 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.

30 10. A luer driver according to claim 9 characterised in that the driver comprises

a cylindrical sleeve or part sleeve, coaxial with an upper part of the suppogt__\fvhich

et Has Been Replaced
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driver to force the luer driver out of engagenent with the support. 3. A
| uer connector according to ' acterised in that the |uer
support conprises a sleeve V\ﬂlmmlnl“llumﬂﬂm around the neck of the vial,
SO as toﬁ@ ﬁ/g‘fa[ifby retai ned ®n the ndécksanll extends above the nouth of the
vial, an it upper part of the support above the nouth of RGRERASHP3ESs i n
the formof a generally tubul ar extension defining a conpartnment extending
above the vi als initheform ofaf cyindriahl compartazenit,carsl Yeligt atile €o ratate cpaxiatyeon the
supported therein in its first position with the sharpened end of the
condui t poi ntgﬁpqmﬂtﬁ%@"p@f’ﬁ%ure. 4. A luer connector according to
claiml1, 2 or 3 characterised in that the luer and the support include
respecti ve engagenent parts so that when the luer has reached the |imts of
its novenent 1t.om itlserf drivdr acoonding toeciaing 1( olsdracterisedvintthatithe heo delivet isda f ar
wi thin the Viﬁ,l fas.dgsicied, the luer is Iogkgd in place in its second
position. %, thefarmola closhir.closing the upper sgd of theKPmRAEIRANtG| ains 1 to 4
characterised in that the luer driver is in the formof a closure closing

t he upper end of the conpartnent. 6. A | uer connector according to claim
5 charact eri sé2. i nAtlnex connectod according<o ictaimifecapiomerised 4n cieyp tied lnsi i3g t he

upper open end of, the. conpartrent by peans of the |uer-driver having. a

whol |y ¢l osedPEYidegvithme resist Béfﬂqé‘ With thecluer,dgriver; whenothe duer Ariver is he
conmpart ment . fowated off the' SippoRIYdSRACrelAive bt f i 6
characteri sed ?n t hat tﬁjeppl uer 1s |§r oVl gé%klgmgfﬁﬁlﬁglg%% 0 rgéisr&'gfl’ dﬁgt}ép{:egn
with the L@er thitrscraw theeashaction, tareocalri ver is rotated on the support so Lhat
relative rotation of the luer and the driver, and hence the engagenent of
the screw thread parts can occur. -19- [ 8. A luer connector according
to any one of 1l al WBjudr tommbeff BEARES R UhiFherdia SHRR theallf of HE"
driver have their respective facing Surfaces provided w th éngagi ng

ci rcunf er ent i dtiversahoupthetsupport and gngagement'éf thi sereivordadtpaits on the theg andie

themin rotati,an about t&!h? axi i’ of th | eeves whilst restraining relative
axi al movemenBIVELRUSE; the Iugr do be screwed downwards frem the said fAirsipasitiondaward r om

the suppols the second position, and causes the sharpened end of the conduit to be driven

through the closure to puncture it.

14. A luer connector according to any one of claims 10 to 13 characterised in
that the luer driver in the form of a sleeve is constructed such that it may be

20 removed from the support to exposé the luer port for use when the conduit has been

' driven through the closure.

15.  A'luer connector according to claim 14 characterised in that the luer is
provided with one or more abutment part(s) which when the luer has reached the

25  exwreme end of its movement into the second position abut against the closure
and/or the support to prevent further longitudinal movement of the luer, and the
engagement parts are 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 abutment parts the
screw thread parts on the luer driver and luer are stili engaged, so that their

30  continued relative rotation generates an upward thrust upon the luer driver to force

the luer driver off the support.
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by a snap fit disengagenent of the bead fromthe groove as the driver noves
in the axial direction.] 8 A luer COMMM according to any one of

claimse 1 to 7 characterised ‘mm g n in which the luer driver. and
| uer hayoam«fftive engagi nél rts thereon, In which the
| uer and the support are provided wi'th respective abutnment such
that the lower limt of travel of the luer wthin the support is reached
when the respective abutnent surfaces abut, and in which when the luer is
inits first position the respective abutne surfaces.are separated hy a

| ongi t udi nal lgi st AhiUET GPRIERtOF §°‘F°é’g§‘gttﬂ§r?“flﬁgt‘F‘@ﬁiﬁ‘?rﬁﬁfadﬁlthﬁi%‘{)mgnt | uer
driver can b ¢ their TEPRUGRCALIAR sHifaddiorbiided With'égagitig A | UET
connect or acgl(!)r .ﬁ’g’?%" any oné\ﬂof t he grecgddi%?gr g?a?msl cﬁﬂagrgglgeri sed in
that [whi ch ciromnfezential heddparts andrangrobedy| which aHowyrotatipa, antiiguide them in
conprising a luer -port in Go nication with a fjrst. end of a channel

passi ng | gngi't’@ﬂPﬂ&W‘EF the, 2433, 9 HE &'ngdﬁﬂﬁ?‘{“qgr}?@&?’ﬁla?‘w TOVEmERt, gnd

| ongi t udi nal | . doSird file drfvef iSEARH f E“Zﬁﬁmngkm fie end
of the tubul av?lmré%g urt redr%%te}ﬁ?romtﬁelﬁsuer g%fgt Igiﬂrxl% ar peéned s% as to
be capable ofdifengagentint ufthelbead) fitontithegrbyvet 4srthe geivar mowes i thblagiali al
closure to therehy puncture the closure; a] the luer support, conprises a
sl eeve whi ch 4ECHRRINt abl e around the neck ‘of the vial, so as to be t her eby
retained on the vial when sealed with a puncturable vial closure, the
support extending into an upper part above the nouth of the vial in the
form of gogener.al | & lwetl connectaradccorbiggro anyrdnecoftobaiisrig, 45 amrd 6t dharactexised
closure and form ng a quide éig t he IHe:r, t he conpart nment, bei ng,of suitable
di mensi ons t Heit 2 EARSUUGEON MW, [3;5’6‘?’(“&8 PN e hgjie: isRecHVE E¥in a
first -20- thPQa dal | Do ¢  LvithS POI Nt ed
toward the unpun?tﬂa?gghééﬁ%éurg?na lﬁ@@éﬁ&?ﬁtﬁf%}%&%@%@ﬂ%ﬁ sﬁ%port and
capabl e of r ofespectinghbummennsarfacessuhitha the lawer 1amio @6 tiavelnaf theibrer within the

driver] conprises cyljndrjcal sleeve or . .
] P supportai's régc ed when the respect?ve abutment surfaces abut, and in which when

15 the luer 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.

18. Aler conhector which comprises;

.20- a luer, connectable to a syringe, the luer comprising a luer port in
communication with a first end of a channel passing longitudinally through a tubular
conduit integrally extending longitudinally 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 longitudinally through a puncturable vial closure
25  to thereby puncture the closure; |
a 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 2 géncrally cylindrical compartment extending above the vial closure and

30 forming a guide for the luer, the compartment being of suitable dimensions that the
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around the nggks;af the vial, so as to be thereby retained on the vial when
sealed with a puncturabl e vial closure, the support extending into an upper
part above the mouth -21- of the vial in the formof a generally
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15 a luer, connectable to a syringe, the luer comprising a luer port in
communication with a first end of a channel pﬁssing longitudinally through a tubular
conduit integrally extending longitudinally 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 iongitudinally through a puncturable vial closure

20  to thereby puncture the closure; '

a luer support, comprising a sleeve which is mounted and engaged 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

25  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

30 relative to the support and luer, the driver comprising a cylindrical sleeve or part
sleeve, coaxial with the said upper part of the support, the driver being in the form
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vial closure and form ng a guide for he Iuer ‘the cgnpartnent being of
sui tabl e di nensi ons that the | uer i herein |ongitudinally
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15 travel relative to the support it has not yet reached the lower limit of travel on the

screw thread on the Iuer 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.

20 20. A pharmaceutical vial having a puncturable closure sealing its mouth
opening, the vial being mounted with a luer connector as claimed in any one of the

preceding claims.

21.  Use of a luer connector as claimed in any one of claims 1-19 in the
25  dispensing of a pharmaceutical formulation initially contained in a pharmaceutical

vial.
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