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Blution of a liquid.drug. The.reconstitution procedure should: be per formned
utider ‘sterile conditions. In sone . procedures for reconstituting,

' ‘mar nt at’%pﬁﬁalﬂe?d' l'e conditions is difficult. Mreover, some drugs, ~such
as ch apy drugs, are toxic and ex osure to tg rﬁe@k‘cal ers nn{el
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beneficial agent to be delivered to a patient.

Background of the Inventmn _
Many drugs are unstable eVen for a short period of time in a dissolved state and:

therefore are packaged stored, and shippedina powdered or Iyophilized state. to-increase their
shelf life. In order for powdered drugsto be given mtravenously toa patlent the drugs must first
e placed in hqmd form To this end, these drugs aré mixed or reconstituted with a diluent-
b_efore ‘bemg delivered mtravenously to a patient. The diluents may be, for example, a dexirose ... .
| s'o'rm ‘a saline sbmﬁom or even water. Typically the drugs are.stored in powdered formin,
- glass vials or ampules.
| ~ Other drugs “although ina hqmd state must stlll be dJluted before admunstenng toa
- patient. For example, some chemotherapy drugs are stored in glass vials or ampules, in a liquid
state, but must be diluted prior to use. As used herein, reconstitution means to plaee the
: powdered drug in a liquid state, as well as, the dilution of a liquid drug.
The reconstitution procedure should be performed under sterile conditions. In some
procedures for reconstituting, maintaining’ sterile condigions is difficult. Moreover, some drugs,
such as chemotherapy drugs, are toxic and exposure to the medlcal personnel durmg the

reconstitution procedure can be dangerous. One way oﬁ_rcGOnStltutmg a powdered _c_lrug__;s_t(_)
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4,759, 756 discloses a reconstitution device which, enbpd
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coupl hguo(ﬂc co%talner 0%(?(3 él% %E)Eﬁg&ﬁ[)n g@x@lgde by piercing aport of the flexible container Wlth
‘one end’ of the néedle and the vial stopper with the other end of the needle, hquld in the solution
_l container’ may be forced through the heedle into the drug vial by squeezing the sidewalls of the o
solution container. The vial is then shaken to mix the liquid and drug. T. he;ihqmd in lth,e_ vial is |
- 'v'\"ithdrawn by squeezing air from the solution container into the vial. ‘M1311,C0¥}12¥¢3§101! of the
flexibie 'Walled"sbiutibn container is stopped, the -pressuriZed air in the vial acts as a pump 10
force the liguid in the: V1al back into the'solution container. . , _ _

At improvement to this product isthe subject of commonly assigned U S. Pat. No.
4,607,671 to Aalto et al. The device of the ‘671 patent includes a series of bumps on the inside
of a sheath to grip a drug vial. These bumps hinder the inadvertent disccn_mection'of the device
with the vial: |

| | U.S. Pat. No. 4,759,756 discloses a reconstitution devic_e which, in an embodiment,

includes an improved vial adaptor and bag adaptor that permit the permanent coupling of a vial

““2.inject the liquid diluent directly inte the drug, Vh@bepehlies26®" be ., .
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- axi al |S}¥em LB L SPBR L6l e anot her to an activated posit | on to pierce
Commonly assigned U.S. Pat. No. 4,898,209 to Zdeb (the '209 Patent), discloses a

sliding reconstitution device which solved some of the problems discussed above. Fo; .examp}g,s

o ( the connector allowed for preattaching the device to a vial without piercing a closure of the vial.
‘However, no seal was provided on the opposite end of the conneetor so the vial and device
assembly had to be-used 1mmed1ately after connection or stored in a sterile environment, such as
- undcr a'hood. o
' The '209 Patent dlscloses a first sleeve member that is mounted concentrically about a
secoﬁd sleeve member “The sleeve members can be moved axially with respect to each other to
cause a needle orcannula to pierce a drug container and a diluent container to place tht_a
contamers in fluid communication w1th each other.
The process for using the 209 connector required three distinct steps. The sleeves had
| to be rotated with respect to one another to move the device into an unlocked position. The

sleeves were then moved axially with respect to one another to an activated position to pierce
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attaching a.drug vial to a. parenteral sol ution cont a| ner is disclosed in
u: S. OPﬁ‘tedhl;rdN@Pd&S@i@d@QQW( the 020 patent"). The "020 patent discloses a

connect or i S LB 95K o ol iR heAeBnoi @ end.that

connects r and an end surface of the
vial: ahf d@ﬁlhﬁ tRedees) Thiy shuldaiiss e b thavial abppdievhidhatouddigadio lenkage

. t Th dj 71t t n | at I t hat
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evi dent feature. .However, tanper evident marks PF@E be Ief% in vials
maﬁpM oid rad s |

-t hat clvidest mdma’pom‘-ﬁéﬁt fhg reqoneitaheR stop baﬁ QeEPRed P&rFFOpai nt s.

~ unintended dosage of medicine to be admm1steled Finally, the seal had a sleeve that covered
o only a portl_on of the canniula. ‘The sleeve of the seal was relatively resilient and had the
' 'te_ndéﬁéji of pushmg the 'éonﬁecffjr away from the drug container when docked thereto,
o Yet gﬁothefbohnédtbr 'lfoi‘*a'tfaching- a drug vial to a parenteral solution centainer is
. d1sclosed 111 U S. Patent No. 4,675,020 (“the ‘020 patent”). The:‘020 patent discloses a
B -connector havmg an end that docks to'a drug’ vial-and an opposite end that connects'to the -
:solutlon container. A shoulder and an end surface of the vial are held between first and second .
- Je aws of the vial enid of the connéctor. ‘The sécond jaws 71 terminate in a relatively. sharp point
that digs into and deforms the outermost- end surface 94 of the vial su;fﬁmently to accommodate
.' d1men51ona1 yariations between the shoulder and the outermost end surface of the vial.: The
marks that are left in the deformable end surface of the vial are intended to provide a tamper
‘evident feature. However, tamper evident marks will not be left in vials that have a cap that is

too short to impinge upon the sharp points.’
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because the spi'ke 25 .extends outward beyond skirt sections 57, the
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end is sealed by a. pgelfiigé eal erl al. The seal material nust be .
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- portion of e Nedic sfﬁlb@ldaﬁ&of@wu@f t he. conmuni cat i ng.
' port|%a}’?8é)st?tgﬁjg‘gglilﬁni%&%l%le&?%ﬁob eaggnt ainer. The drug vial is fitted
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to co Pcate W|t Wien the puncturing needle unit is pressed
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sol ut YRR ShY 1 patent, this patent and
Another connector for attaching a drug: v1a1 to a flexible solution container is disclosed

in'U.S. Patent No. 5,352,191 (“the 191 Patent”).- The connector has a communicating portion ¥
| { | having a communicating passage disposed at atop portion of the flexible container wherein one.
| énd of tﬁe communicating portion extends into the flexible container. The drug vial is fitted..
- partially or wholly into an opposite end of the coinmunicating portion. A membrane is disposed
in the’ communicating passage for closing the passage. The connector also mcludes a
' puncturmg'needle unit mounted in the communicating passage,fol. enablmg the drug vial and
flexible container to communicate with e_ach ‘other.. When the puncturing needle unit is pressed,
externally through the 'ﬂexibie container, the needle breaks the membrane and. op.enipg- of the
drug vial to enable the drug vial and container to bomnlunicate with each other.
United States Patent No. 5,380,315 and EP 0843992 disclose another connector for
' aftaching a drug vial to a flexible solution éontainer.. Similar to the ‘191 patent, this patent and

| patent application have a communication device in the form of spike that is.mounted within the




patent application have a communication device in theod gggRnter Soleke t hat

is. nounted within the 26 Septenber 2006 6 flexible container. The

comuni cation device is externally pressed towards a drug vial to puncture
the drug vial and comunicate the drag vial with the flexible container.
United States Patent Nos. 5,478,337 discloses a device for connecting a
vial to a flexible container. This patent requires the vial to be shipped
pre-assenbled to the connector, and, therefore, does not allow for nedical
personnel to selectively attach a vial to the connector. Finally, U S

Pat ent No. 5, 364, 386 discloses a device for connecting a vial to a nedical
fluid container. The device includes a screw cap 32 that nust be renoved
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cont ai neﬂemﬁdﬂesw@fneanﬁgam pieRyRahtRberlis fovhemidtically ekt i on in the
i nacti vat ed S|t|03 cond S|t|v%)ﬁ1|n t.h actlbyeted position

wherein the pi SPETRL mrﬁ?n onlsl%)Q/ es p?ag?l esearn(()lt()u ance, 'the protuberance

configured to contact the piercing nenber to prevent novenent of the

pi ercin um::rr‘olgar o he first position. In accordance with a second
aspect tion, there is provided a connector device for
est abl i shi ng I hegorilanesrwiting Gest paprctind thogeeseat invension,dbere &8 previdechdl a  second

cont ai LR bt By e@aﬁli‘sﬁlﬁ% a Gl d élii’rhhﬁﬁéan%h B@t\@%erﬂ?ﬁ%%orﬂﬁﬁéﬂ&d% first end |

il h fi
29?| ﬁdr ?ng%%ggplgtglgg c%mﬁnrsgltg e? sigéa\l/% a!'ssrf]:g'lbly hav lng a f?rs % ancli Etsétteco?lg 8 e tirst

cylindrical sidewall, the sidewall having an inner surface and a protuberance integrally
formed on the inner surface; a first attaching member connected to the first end of the
sleeve assembly and adapted to attach to the first container; a second attaching member
connected to the second end of the sleeve assembly and adapted to attach to the second
container; a piercing member positioned within the sleeve assembly for providing a fluid
flow path from the first container to the second container, the piercing member rmoveable
from a first position in the inactivated position to a second position in the activated
position wherein the piercing member moves past the protuberance, the protuberance
configured to contact the piercing member to prevent movement of the piercing member
back to the first position.

In accordance with a second aspect of the present invention, there is provided a
connector device for establishing fluid communication between a first container and a
second container comprising: a first cylindrical sleeve member having a firstend anda
second end; a first attaching member on the first end of the first cylindrical sleeve




26 Septenber 2006 6a nmenber and adapted to attach tosd SgdrieStoogont ai ner,
a second cylindrical sleeve nenber having a first end and a second end,

t he second sl eeve nmenber being associated with the first cylindrical

sl eeve nmenber and is novable axially with respect thereto from an

I nactivated position to an activated position, the second cylindrical

sl eeve nenber having a protuberance integrally formed on an inner surface
of the second cylindrical sleeve nenber; a second attaching nmenber on the
second end of the second cylindricalg sl eeve member and adapted to attach
t he second cylindrical sleeve nenberzﬁo t he second container; a piercing
menber positioned within the second cylindrical sleeve nenber for

provi di mgenibef bl gllaplea'ts faich tddt Wee dodthiger i k&bnd oylindiiod sleaneimtibersecond
cont al Nelvinh st BhEhtd £ BRIGEN @Ef%é’c%%Q Bold UG elnd s BRI WA he L he

i nactiva Secoh posT tion
- wher ei n firgteyk @m&h%@vmm@ﬁr@@nﬁa@v@lgwaalbb\véhr%a%thefm pm@uber ance, the

~protube ﬁﬁd&ﬁeat@@;sﬁsitmrt@dn E&lv@téﬂtpaﬁhoﬁ 173 d@b@fd@yﬂﬁmm@évemnweeumg nmovenent
of the piercin o the |losed is a

e C
Pt der BaSiEhthoPRlREtALY Rbbed §p b foatl bl b 1o Ouiduch G000
di | uent negmber;queebndaittachimgmertiberepn the segoir endodthesienend aytindryoal slegy, in fluid
communi %&Pand"ddaﬁte@t@@cﬁh@ﬂ%e%@éﬁrﬂ'cﬁ)ﬁﬁdncﬁ%@&v@%le%ﬂéf 16Gh¥/écdbnd TO this end

e o ol S o SRS SO 05 [ Sl R et S o o

" pierci ngrovedibea ﬂhd\ﬂavgpah betmeen the dirsicdntainsedithe sacondevatagner,dbnt ra1 f | ui d

pat hway 1eTélﬁ RleBbed AGveXBIRIm b Bir M&ﬁn&l&% 1h£ﬁ1vh€eﬁgbﬁtl&%taa§e&% and has
fluid a cesa% gortlo s hernefl seal ed froman outside environnent. A

vial r®e¥rR ?%WB@ N "ch‘&tt igcng ReRbSs COMEHPGIRRTE PN i s
di mensi dingstotuberamuaihe protolerince c«mf@ured‘lfh eontha thenEyreing nsapbbec td prevopt at t ached

to the %%@@mvafh@émmg%@ﬁ%gba\{g&o f9ogiigh. the vial and wi thout

breaching t acceSS| ng portions of the
pi erci ng men¥dso dispiessd is Ruig rmnﬂ@&lon&w}@%ﬁﬂw&qw ngcoptagier, sEglbasy i ng
chanber atdiluertlelilpiid dbttaigomnea ﬂe;ﬁble’t'&ﬂaﬂavdr@gnmgse) e Yt @nidiaication i nact i vat ed

position, . .where the out ide the s walls.and no fluid
PP ows belELF et S A dRETaL il i R el or e
posi ti ordevwm@rrestabluhMgﬂuMMWuwg!hnfoﬁyeﬁm Lhedlqpaltdwmagner bt thedmigt he | qui d
cont ai Ngfa) gk {dARedbriifhs ¥ gﬁ!rcmg Hﬁnﬂ@ﬁ’ﬂa@ﬁl 'a%ir@%ﬁﬂ%&asé&ﬂ&%ﬁtﬁand‘eﬂaﬁ i vat ed

position to heatlvate tio orce appll tQ the device outside
‘the |i GeRtEd @Bﬁltpa i RigromedRs H”P ?%ane%én%ﬂ@r cing menmber
W t hin tﬂlil&iaEEMgfpomons hermetically sealed from anouts1de environment. A vial

receiving chamber is associated with the piercing member and is dimensioned to connect
to the vial. The vial may be selectively attached to the device without piercing the
closure of the vial and without breaching the hermetic seal of the fluid accessing portions
of the piercing member. Means are provided for connecting the vial receiving chamber to
the liquid container. The device is movable from an inactivated position, where the
piercing member is outside the sidewalls and no fluid flows between the liquid container
and the drug vial, to an activated position, where fluid flows through the fluid pathway
between the liquid container and the drug vial. The device is movable from the
inactivated position to the activated position by a force applied to the device outside the
liquid container.

Also disclosed is a hub mounting the piercing member within the means for
connecting the vial receiving chamber to the liquid container and a protuberance

" attached to the means for connecting the vial receiving chamber to




connecting the vial receiving chanber to the liquid cogntaitdisier 2t 2

prot uberance attached to the neans for connecting the vial receiving
chanber to 26 Septenber 2006 7 the liquid container and dinmensioned for

al I owi ng novenent of the hub froma first position to a second position
wherein the hub noves past the protuberance. Wien the device is noved from
the activated position to a deactivated position, the protuberance

prevents the hub fromreturning to the first position. A tanper evident
strip may be associated with the devi,ce for indicating when the device has
been nmoved fromthe inactivated position to the activated position. The
device may have a first attaching nmenber in the formof a port connector

having aphppglkid %&ﬁ@in@%ﬁ%ﬁh&ﬁxo’h@d for ﬁﬁéﬁrmﬁ|n%ﬁr%§16nt-|aif%eﬂﬁ1'btﬁ'o$rﬂﬁﬂrdﬁ?y h?veI a
ISt Sl eeve

fl ange extendin ce and ecte

moabor vRean € pesord Bt Eieoen B hB Suer b B PERRSE, Ve cove merber
The por tdwicemovmlyﬁcbeﬂmchammﬂ fositiontd adtactmattdnmsitloqm‘nd potubesinn@r . The port
sl eeve r}; g{sqﬁéymm%]%t ]%rtghe secp%E% gnd The device may include a

gri pper assenply attached 1 end of the second sleeve The
~ gripper asseﬁb@?mﬁﬁV“ﬁ@%gnanﬁa§€aﬁﬁﬂaﬁﬁvﬂﬂﬁhFQ?“%ﬁ@¥m66WWH5W eI’e’ik?endlng
;rom t hejebieg ﬁas’ilﬁﬁénmd:]lfzdlfrahllthe/m@cftlvfateﬂ%ﬁlﬁoﬁitd’tﬁblE@tﬁzﬁ&d}po&ﬁ@l wal I port Ih onrTb The
i ngers may ircunfe i c ng chanber
A5 S lige g b A faPBRE SnBE ih P18 of b B LERELKL

adapted to one frnger ted to
engage davingd@osisdep anedied to@giert staeve. die ppit rsg@rm%alsava afkaamwdmgb adapt ed

T to engagimasbiter éﬁ?ﬂ’a&éﬁﬂlmzorﬁl@&ed/ﬂoaal ﬁr@ﬂ QSHE Brentber Whérsih tﬁé“ﬂ'ldﬂ ar rimmy

extend fromthe base angl&aﬁs sgete ri mextends CO(#qpﬁltl vely from

the fi ng88aEcsAGQHSIOBLRLLe firs) Fomer erf eoFtS{ecXmmaY by 298pied the gri pper

assenbl yattadytohisa/equad dirsdinah dheporpsiosie peaftmblyi ing a trentbodreanogeontli ons  of the

fingers. The T%%’El@%aé%xy Pl%}ﬁ%e Qﬁﬁ&g&%ﬁeﬁ%@ﬂh&%é&ﬁﬁ Rl AL %Eﬂlesuppor ts an
In e annu e

annul ar rimeéxten rim may adapted to
form a fspeang Sbﬁg@affhgéappef a@samhb&m@hadp@é’@sesqm@n@nmﬁaw%lsw@mbf a contai ner.

A seal i wteﬂ&ﬂ*gelronpﬂhebﬁe@hhﬁphﬂaﬁtﬁaf ﬁf%dm afcuﬁgaﬁ:emttuénwamybﬂﬁgn arid sk having

opposi ng, first second surfac ve hub having a
Goher al et ey e i o Rpau L r o deBrte & VipSeeRRy pd e BRI ddo 2 1 oot
annul ar rg:reu@\the viek; siheieirgortelfinger lias stateavapted to erigage @hendssstdend theurctlice may

have a s669 Hx"%ﬁ?}st%dﬁ?wﬁo £a‘%g ‘fé@&g EQE 1d§§81@i'aﬂ ofhg a%ioﬁﬁr@ AThe second
surface may ave dn anntl ar 3’ ﬁ . i taperi ng
axi ally tsﬂt%lslanl}mwecxm f@ﬁbﬂlah%ﬁfﬂaaﬁi aﬁ?@@éwl?%wwféndéﬁo IestiNelNg a 1 uid

. from the fingers and in spaced relation to the first annular rim.

The gripper assembly may have a disk-shaped panel extending to bottom portions
of the fingers. The panel may have a center opening therethrough and supports an annular
rim extending from the panel. The annular rim may be adapted to form a fluid tight seal
against a target site of a closure of a confainer.

A sealing member preferably in the form of a septum having a disk having
opposing first and second surfaces. The disk may have a center hub having a generally
thickened cross-section. The first surface may have a first annular groove receiving the
first annular rim. The second surface may have a second annular groove receiving the
second annular rim. The second surface may further have an annular ridge having a
sidewall tapering axially-outwardly, so that the annular ridge is capable of forming a fluid
tight seal with the vial when the vial is received by the fingers of the gripper assembly.




tight seal with the vial when the vial is received bygtdgehibagpoe of the
gri pper assenbly. 26 Septenber 2006 8 The thickened center hub may
substantially block the central fluid passageway of the piercing nmenber;
as the center hub is penetrated by the piercing nenber but before the

pi erci ng menber conpletely penetrates the piercing center hub. A septum may
be provided that includes a cap positioned within the annular ridge. The
cap may be adapted to provide a fluid tight seal against a target site of a
closure of a container. The septun1cou§d i nclude structure to provide a
dual seal against the closure of the cOntainer. The septum can take
various forns and have rigid or flexible portions. QG her features and

advant ages offpp hﬁcueﬁ&ﬁ&hteeﬁuway sﬁeﬁeﬂﬂm}am@ma&erﬁﬁapmuwpassagwa Qi ng
descri pt on taken in cor unctl

fo]l awi n
Descri ptPONCEMEFRRBSAR nfer I8 He‘%etﬁ‘tegirbé? & glgﬂq%dﬂ%ﬂa‘beé I%gétéelf?rs n view of a
connect ahe piercinganahber bhempleebepnetratesthe pieoing deht@r hdb.i s a cross-secti onal
perspective vy feé‘hﬁ'[ e ?ﬂ@ﬂ@&hﬁ{ 1nQEMFsC§ca§ \EOEI ESnedAbiBAE Me nRVENEdRN; FIG 3

is an enlarged parti a 0Ss-sectiona port cgnnector assenbl y of
t he connd¢wcar mgrbe adapisd tepravide.a fyidight spal aﬁalestaéeg%téﬁ?f) melesuse 4R of t he
connectgbmgﬁﬁfce of the present |nvent|on attached to a flexible

cont ai ner; ctlo al r ice of the
e asont 1 nverkiesptd sSpiRA R REtRR pr il Glal SAFp R BE L RGESY E2 O

devi ce, thheontapmamect or devi ce belng in an inactivated position, FIG 6 is a

cross-secti Oﬁfﬁkséﬂuﬁiﬂcﬁitak@@aﬂb%ﬁﬁfﬁl‘é%dﬂﬁé' SRAbIE er&é 5 wherein_ the
connector device s in the Initi ak O? acti vateﬂggr ﬁ\}gcess FIG 7
is a cross-s&therdeatires,andadgntagres ok B‘Pn\‘ihl CRME APRIFEIL EPIVEE ed posi ti on;
FIG 8 ifsllewinpdssripad talandh cuhjenctioh mﬂﬁhcfmme}mgaira\dmgs.ce in a deactivated
position; FIG 9 is a cross-sectional elevation view of the connector

device of the present invention having an alternative vial connecting
devi ce BriefIratripipn@fiThe Dragingept enber 2006

FIG. 1 is a cross-sectional elevation view of a connector device of the present

invention;

FIG. 2 is a cross-sectional perspective view of the connector device pf the
present invention;

FIG. 3 is an enlarged partial cross-sectional view of a port connector assembly of
the connector device of FIG. 1;

FIG. 4 is a cross-sectional view of the connector device of the present invention
attached to a flexible container;

FIG. 5 is a cross-sectional view of the connector device of the present invention
having a drug vial fixedly secured to the connector device, the connector device being in
an inactivated position;

FIG. 6 is a cross-sectional view of the connector device shown in FIG. 5 wherein
the connector device is in the initial stages of an activation process;

FIG. 7 is a cross-sectional view of the connector device in an activated position;

FIG. 8 is a cross-sectional view of the connector device in a deactivated position;

FIG. 9 is a cross-sectional elevation view of the connector device of the
present invention having an alternative vial connecting device and sealing member;




WD .03/092398 PCTI US031 09190 9 FIG 10 is a cross-sechsagabmpd: 8e0f t he
. connector device shown in FIG 9 having a drug vial fixedly secured to the
~--connector_device, the connector device being in an inacti To W { t.ion;
CFIG 11 ZOBREES soctional view of an alternative enbod}l’%ﬁgﬂ‘g&q?e

‘seal i ng menber used in the connector device; FIG 12 is a cross-sectional
vi ew of the connector device of the present invention, utilizing the
~sealing nenber of FIG 11 and having a drug vial fixedly secured to the _

.. connector device, the connector device being in an inactivated pgsition;
FIG 13 i f1@ {0i00lRkavatdaivivivonas connetiedevinishdimen F16: 9 hawngadiieng

- nmenber used in _ the connector device of the present invent |__§n;ategl G 14 is a
. top visemkally therakaltbagonmentordevige, heconneptonteglce PFMEIN AN IPEEEITSR et i onal
“view of the. sealing nenber taken along - lines 15-15 in FIG 13 FIG 16 is a
part peditigfoss secti onal view of the sealing nenber shf(;gn iﬁgﬂFl G 15; FIG
17 is ac SrSLGH1.One LRl dfag atlemaged anbodinieatoliohe & B .
‘inventi onﬁé {J]tlsl%'ld;?gr%géegﬁhée sealing nenber of FIG 13; FIG 18 is an -

enl agpgedin kg édrakbctor dsdegect i on vi ew showi ng 't he seali ng member of FI G 13

sealing a drug vial; and . FIG .19 is a pl ' I @i ment of ..

“the seali ﬁ@n&r’@é‘r“&%“éﬁ?"?ﬂl KW %%ﬁ%‘é%ﬁgr ]déé\:/‘ﬁ%%eggjtf‘le?ﬁég&%fg%ﬁtﬁ nvent i on;
CFIG 20 .0 S .3 GreSS-Segh i @nd Bhvihi e degaviahfixediyrbemraddk éie edraagor i nes

'20- Zé‘%gﬁngilt%§a§§g?n%%\%t ggﬁ\b\ﬂq \sﬂa cr o‘gs?sec_t_i onal view of the connector -
devi ggyipf, thdgorienedévicabeing irom inaetiveledinegitioRe seal i ng-‘frenber “of “FI.G 719,

and having a drug. vial fixedly secured to the. confector . devitqsedie
connect or Hevit# aa@mﬁgﬂmﬁ%V}eﬁaﬁwﬁéﬁnﬁ%%ﬁ%?f)ﬁm%%ﬂ{“% e a |
~ gross-sectianal. view.pf the:conpact.or device shown in FI G 21A wherein. the
: g;hné}é‘??ﬂ“"ﬁ%ﬁ%%ﬁ%esgﬁtﬁégﬁégg?tnl tial stages of an activation process FIG 21C
i's a crosgigets iPnalp Weewf dfe sedeipooembataditIdeldice of FIG 21Ain"an™ o -
~activated . position;. FIG_ 21D.,is a.cross-sectional view @f..tjRe comiect or -
~device of IGGLS aciops-gecderdiivapedie SHoLET b ten itk files't 41 SRTIEC O

13; S
FIG. 16 is a partial cross sectional view of the sealing member shown in FIG.15;.

FIG. 17452 cross-sectional view of the connector device of the present invention..

atilizing the sealing member of FIG. 13;" R
FIG. 1 8 isan énl'arged pattial cross-section view showing the sealing member of FIG., 13 i
sealing a drag vial; and |

 FIG.19isa pl'an view of another embodiment of the sealing membcr used in the
PR t;omectof device of 'th'e: pr'esént invention; ' _ S
é " FIG. 20 s a cross-sectionial view of the scaling member taken along limf:s 20-20 in FIG. .
19; | ' ' . |
FIG.21Aisa cross-sectional view of the connector device of the present mvention -
utilizing the éeaﬁﬁ‘g'menibei' of FIG. 19, and having a drug vial fixedly secured to the connector
dé\.'/i‘ce; thé connector device being in an inactivated position ;. -
| FIG. 21B is a cross-sectional view of the connector device shown in FIG. 21A wherein
:fhe connector device is in the inifial stages of an activation process;

FIG. 21C is a cross-sectional view of the connector device of FIG. 21A in an actwated

position;

FIG. 21D is a cross-sectional view of the connector device of FIG. 21A ip A deactivated

_positton;
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of another enbodi ment of the sealing nenber used in the, connector device
-of the vention; FIG 23 is a cross-sectional vi gS€al i ng
-menber %E’?ﬁmg o%g l[ines 23-23 in FIG 22; and FIG' 24 |l§&g§%s?a§9ectlonal '
view of the connector device of the present invention utilizing the

.sealing nenber of FIG 20. Detailed I8escri ption of the Preferred:-

Enmbodi nents Wiile the invention is susceptible of enbodl ment i n many
‘different forms, there is. shown in the draw ngs and er |n be

- descri bedFI& ziesamllamwetv@tfﬂe@herﬁs@‘aﬂ%ﬁ‘t@ f&he geRlng Mgy ﬁﬂ‘"i? MHis to be
under st ood ah_at %‘ﬂﬁ E ser ?cl osure is to be conS| dered as an
exerfAPPFORETETT Ot RESHE "ﬁ"er‘lB s of t'he i nvention." This disclosure i§ hot

intended fslddish b8 seBiRATvieaTehe Shlibfmeinbestakewalohg linke23-P3 isFiGt ed

enbodi nents.. The present i nvention provides a connector device that is used
‘to mkXx dndo substances ~within separate contai ners More particularly, the

- invention ovj.des a dey 0 o]
~acconpl i sﬁ%t‘?éi ‘ﬁé%ﬁﬁ‘fttqﬁ’?ﬁ} &f%l?%poné%%t&t (?etvﬂce Inv lté’%é‘oﬂn “S’r"gt‘/{”gggﬁ%’ﬁg :

|rrpr&\é gﬁbéqugvgge for attaching. to a. first container, commnly a
fl exl a syringe, containing a diluent, to & second container,

connDnIy a- V|al cont ai ni ng+a-ding:to be: reconstltuted ‘The connect or.
prOV|des fluid connunlc. iaqn b- .the two containers through a

) Betailed Besg C L qapotdmepidt -t he drug may be reconsti tut.ed,
~and del i vegag, 9 enﬁat tses%tce tﬁ?ﬁtof'e&bﬁ&ﬁ%nt hymbey tEanlbynsstateid i s that
‘the portions o e plercing nenber that  ‘cont'act the fluid ang that p|erce
the glgwsniieihe dfaviihgs dntowilbirtein berdssaibed sredtteid praferad ambogimentg ot the (s

environment:. While the dil al agent may '
be einveation Ipiswe b uadergtood %ﬁﬁ}elﬂrﬁﬂpﬁf“aﬁs‘tr%mﬁg bei |°8§%$638%L§0% a liquid drug
to be re , ) Thside theSHsdisurd ReoPiesied to drthe on

pr ovF}éeen&ﬂé %%gfﬁ%%ggé{l?%%mnedl cal’ per%onsr?lel to selectively attach a
Vi al pRfadtRpéct oﬁﬂﬁhﬁﬁeﬂh@nﬁdﬂﬂwﬁt}m&kmnbo‘ﬂhmsnts hospital s and phar maci es do

not . have to stock pre-_ packaged ru angd conne tor '
Further, (e pesenidayentiongroys %“b? 8‘?1‘9‘@1‘?‘ (EEB <|°fteg a vi al

to the.connect, the i ReRtR] hre ﬁl@@hd@ﬁc@td%@dsmﬂuﬂge anenber
assoW%ﬁW%t%c?%&%wgg{gﬁﬁ %%\ndt%ﬁout pI ercrn ‘the cl'osure of the vial.
Thus gng Withla diliBiyt. 76 apsensidhibsreconstinaiotenfitoeduf, B hdényentige RIOVIARFERL | on f or

essentially the full period the dr
' ' 1mprove)é connecting dewF/)lce for attach?ng to- ag first container, commonly a ﬂemble bagora

N

syringe, containing a diluent, to a second container, commonly a vial contammg a drug to be
: .reconstltuted ' The connector provides fluid communication between the two contamers through
‘a bermetically sealed piercing member so that the drug may be reconstituted, and dehvered toa )
- R ,. patlent. “Whiat is meant by hermetically sealed is that the _portlo_ns of the_pleretng L_ne;nber that
- contact the fluid and that pierce the closures of the two containers are sealed from the outside
 environmeént. ' - noo e
: Whﬂe the diluent will be a liquid, the beneficial agent may be either 2 powder ora
. lyophlhzed drug to be dissolved or a liquid drug to bereduced in concentration. The devices of
. the present invention provide the benefit of allowing, medical personnel to selectively attach a
vial of their choice to the connector. Thus, hospltals and pharmacies do not have to stock pre-
packaged drug vial and connector assemblies. Further, the connectors of the present invention
allow for docking a vial to the connector without breaching the hermetic seal-of a p1etc111g
member associated with the connector and w1thout piercing the closure of the vial. Thus a Vlal

| may be pre-docked to the device of the present invention for essenttally the full period the drug




" No. 5,6

726 September 2006 WO 03/ 082398 PCT/ US03/ 09190 11 | Sosdietfber o6t her, the
device of the present invention can be activated by applying a force

directly ,o,,tﬂ]. onnector without necessarily contacting gidey of the
fast andVeQ8¥ 339%Cont ainers. Referring to FIGS. 1, 2 and gl,ﬂl@\é@édr??lgeoct or

~ device is disclosed and generally referred to wth the reference nuneral
10. The device 10 is adapted to placéla first container 12, containing a
liquid to be used as a diluent, in fluid comunication with a second
“container 14, containing a drug to be diluted or reconstituted: The first
cont ai pafvel Furthet, Yipi dsaideyf thef presenblreiting andeiastivaetiby 2PRIBAS &ifFc8ol. ut i ons

. for a patient to be received i.ntravepously. Fl exi bl Rt ak are .
t ypi-clitecily tothstconaactd ithoH ?%Ssa&h'e Cﬁf‘g gldﬁgwrtﬁ% %ﬁg%@? g‘%’Fﬁ?'or m ng
~sidewal | s thatare attached at their outer periphery-to define a fluid
ti ght“OCK&MB%&r t herebetween. In a preferred formof the invention, the fluid

_contai ner R&reApeRIGEIRd dndyk aednsdciarckvice isndisclongd and lgererallyefersr tg

- pol ypropyl.ene-and a radio  frequency susceptihle |ayer - I - h] end

oy Db ome gmecpomg dpy Thhaevian i) ispamain oot B comtipd: FS e¥iEfidt o

- pol yet hyl.ene. 10% by weiahi. gt-ia dietercfatsm Acbehd@nyanirda, entaiddioa by
wei grﬂﬂ%‘flg Og?yﬁeéi;]agééedﬁﬁ'%#‘eir?e%gt%gne-styapéﬁgﬁ%llag%k CopOI"ymerr. These ;goayered

_ Struc&ﬂg%@b@ﬂﬁutemffgcbﬂiﬁﬁmﬂghl y set forth: in comuonly assigned U'S. Patent

6,527 which is -incorporated herein ‘reference and.. 1 part
her eof . - At TherBitspopmiaineint % i &vipealiyihdexjb e@ﬁgﬁ”l‘fg%'“é togonee uté%ﬂ%{r ar ‘port
16 is inserted:between the sidewakl . oY eesnshifctedGobd tWed .
 ChanberieTRosEoERG Ror R gony SRR e e SrRERFERAGEIERT B

- A LG ARkid Madiakiferinglstibwalic tnstictiheindt thgirtapiier porphesyto

- -However, the first container 1

first 12 can be any type of container, . including,
for eadime! =fluid tight chagdebtherebptwesni {mp preferind %Eﬁtogmﬁ Hye 1-°Pi-%‘8iﬂa“‘f o be used
to reconstitute a drud. The secc cant ai:] ‘ diGhropyien¥hhCirant ai ns a
drug SangecTisdenerrigt dyeret o e RE A 2l Blye €14 pyfpropbicn) 8ol ass
cont ah%&e W Gl cRp 10 Bt Lo Eptigner Blbed 6f 4096 b vt pblywenpylinect Ud by avaighiber
st opper 0 an n%y al So have a crinp ring 22, Th(f r ubber lst opper %@Vi S
i nser besh ilradowafeasitnpplydthyleee, V% by weigihef 3 dipise at'é’t%ﬁ%@? y%ﬁ] 2RAE 1 -
. place_by the crinp ring.22, FI G . Rvae]] Y "Bfiee pfvesafstrub@ialarsuch as
al uni BYME1SH aisg}l). r%%’éﬁlea'?‘& cd“%ﬁ?gg E{Otgié%frj g%&'an’d '%gjgﬁneck of the vial
! r P pper . ecx ol
L4t 0. [ xRk ooy @Rt 1R CORANRY odferied U BPatirnNGL S 6861 Torlicipist  ng 22 has
an aperture to define a target site on the rubber st O‘STF r 2Q.. The .device 10
- can becatpated hewin boespenceiaal smade adagt herest Abane pt f‘g? PSBRATARE M 3 nm
-V al's bo,ﬁgﬁ'l'eﬁ I]f Q%mlﬂllffarptop[el 6-Sig ﬁ)%glgtecfge%génnt%% sidewalls to provide access to the fluid
| chamber. A second port 18 is shown for allowing access by a fluid administration set to deliycr
 the reconstituted drug to a patient. However, the first container 12 can be any type of container, -
. {; inc1udi11g;’f0f'éXaanle, a syringe barrel, "-suitable for containing a liquid to be used to -
 reconstitute adrug. | | |
The second container 14 (FIG. 5), which contains a drug to be reconstituted, is a vial.
The vial 14 is typically a glass container with a:closure member. The closure member may.
include a rubber stopper 20 and miay also have a crimp ring 22. The rubber-stopper 20 is .
snserted in an opening of the vial 14. The rubber stopper 20 is beld in place by the crimp ring 22
FIG. 3), typic'aily made of soft metal such as aluminum, that is crimped around the stopper 20
and the neck of the vial 14 to fixedly attach the stopper 20 to the vial 14. The crimp ring 22 has
an aperture to define a target site on the rubber stopper 20. The device 10 can be adapted to

accept vials of any size, particularly 20mm and 13mnt vials. Additionally, the second container

14 can be any container that is adapted to accommodate drugs that require_reconstituﬁqll. B




.14 can be any container that is adapted to acconmbdat gg §Edigtsnd Bile " equire
- reconstitution. 26 Septenber 2006 WD 03/082398 PCTI US03/'09190 12. The

-~ connect stated above, is adapted to connect to exi bl e
~.bag 12 gﬁg%ggﬁe§%lal 14 and place the contents of the f|§§?ﬂ?%ﬁba§b12 and
the vial 14 into fluid communication with one another. As shown in FIGS.
1, 2 and 4, the connector 10 generally conprises a sleeve assenbly 24, a
“pi.ercing assenbly 26, a gripper assenbly 28 and a port connector assenbly

30. As described in greater detail below, the r| pper d one
portion Ofhe doenadtecly assetadisbyve ds ﬁlﬂE‘fedéq? P@&@P W%@S%Fé@% m

novenent Wi th respect to 0 I senbly 24 from an
i nacthe viat &4 apdplacs Big qoptegts Or}%it‘%ﬁe’%@ E’ gﬁ‘aﬁ e]'\@%lfl é}ﬁﬁ%ﬁfg]ﬁgl on (FIG 7). .
| V‘V‘atcoﬁ?ﬁéagion%ﬁﬁﬁea&ﬁﬁé 1 VALBEWRASFIGRL, E%nﬁhaﬂxe'fcbm&mtlalgam‘rslly 12,14 are

- not communi cation Wi th each other wherein the conngctor 10~ has not
 bee [bonmisey?gleﬁe Aarhbly<O4pre pietrciby agspiebly A6 ¢ fripperRssnhip8iaa f‘ﬁa’ft the .
cont ai ners are ti , at
o remnectpgessiEblyce s aubosaerseli Ao et 16 lel P PRG Al
the fi | gmh &5989 .8 E@f&%ﬂalﬂﬁo&éﬁeﬂminth respdoticd
Wﬁ%ﬁ?f@%gﬁe{égﬁg\%b eenéljarrgggd frgr% a{]te activated position'to the -~
deaCéﬂoﬁﬂa&@drtﬁﬂSﬂf&h@ﬂee\(el%lsﬁmlﬂy 24 foni & ibaetivated posdion (b8 FIES) 1@ a8nd- 2, the
] ii!élv&ii%%&éﬁm it 5 D sy BE e b 3bach SHR AR B
Ctran i onal. . hpld vABRID 8k cbhRi¥tdr@ Hasastbeeat ed -
_ posi ﬂr gjﬁmi dmtt lg%%ﬁ&gcgtﬁggﬁtﬁ{?rﬁﬁo% a prefefrced form of the’ |nvent|on '
the fithaleds fvmws Peantbyshé aablajedmositive i thit the nonthmerSsléc,Urwe 9!&@%%1 34 Each -
sl eeve 32, 34 has general |y cyllndrlcal IIs l ectiv
sl eeflesl c:emm@péﬂonn@ thyeachpthar) Whet Y.f’gff‘iilf'(f‘?ém’@bﬁr%dsf or:- 10.The
first sleeve 32 9&@ 8Ges 84 'Eh@tfnlﬂﬁﬂ end 36 is
-adapf‘i'c—?an'stt Wéﬂ%‘ ?&%égesttggﬁ%gg 13 E%Q)por? aonnécior 30 as: described
i N gL&AkGhicIalRidd RRl®¥en Tvged &ewhdac&nfdteﬁ@oefuonheﬂfa degctivafedpsitiv? has a
partial annular groove 40. The annular groove 40 receives a seal i ng member
42, ﬂ?IGfB}ably i'n the formof an Oring. The“sealing menber 42 provides a

s eal bet d? h‘F@’Ff i st ﬁﬁ?ﬁﬁ %%d angl. gfgg\éésgg Pﬁj@g‘é&&@raﬁ? cBMPribdy affirst

preferred onisds ween the first sleeve 32

and. LRgySeeant s%'c@ﬁd’ﬁe@éb 3ﬂT‘1feQiféﬁ@eev@Bhend smﬂlsngvmmﬂ@o@mdfoas \ o
gasket's, washers and simlar devices could be use Ot 3 %tgg

bet mmemlaﬁtmakmhmwme@ﬁcb@ qng apgther fKOMBRRE FRCH RS eparting

o Rt el B o7 i VORI Hest El@@vé%&%ﬁdﬁil?%m%ﬂ vemh the

second sleeve 34, Each sleeve 32.34 has generally cylindrical-walls and, collectively, the

'sleeves 32,34 define a ceniral passageway 35 through the connector 10.

The first sleeve 32 has a first end 36 and & second end 38. The first end 361is adapted to }
receive and be connected to the port connector 30 as described in greater detail below. Th:e‘_
second end 38 of the first sleeve 32 has a partial annular groove 40. ‘The annular groove 40
recewes a sealing member 42, preferably in the form of an O-ring. The sealing member 42
provides a seal between the first sleeve 32 and the second sleeve 34 and in a preferred form. of
the invention is disposed between the first sleeve 32 and the second sleeve 34, Of COULSe, other
éealing members such as gaskets, washers and similar devices could be used to aghieye_ a Seal_- -

| : betweén the sleeves 32,34 as is well known in the art and without departing from the present
_in\rentibn. Optionaily, the second sleeve 34 could incorporate the annular groove 40 for
retaining the sealing member 42. The first sleeve 32 further has a guide 44 at an inner surface

of the sleeve 32, intermediate of the first end 36 and the second end 38. The guide 44 basan -




'__,1 retaining the sealing nenber 42_ The first sleeve 325 §UidiRE 2ftRs a gui de
44 at an inner surface of the sleeve 32, internediate of the first end 36 -

- ~and the %gé%%szﬁ 38. The gui de 44 has an 26 Septenber 29,9@ X%)‘ﬂ% 082398

PCT/ US03/ openi ng 46 adapted to receive a portion o € plercing

. assenbly 26 during activation. As shown in FIG 3, a projection 47 extends

. fromthe guide 44. An inner surface df3 the first sleeve 32 has a ranped

- protrusi on 49 extending preferably around a full periphery of the inner
-surface. The protrusion 49 will cooperate with the port connector 30 as '
" descrappnihgrs adaptedddiredetiea pcytlmaef the pesping AssEbly, 201dusing aptivals- M st sl eeve

32 h f 5L t t of
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a stop sur 'ac, Interfaces with pi ercing assenbly 26, as w |t be
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 has a9 a second end 50. The second end 50 of the-" second
sl eev e%ntltﬁe €iesn olfeeﬂreeiiz fromt shidirgrdup pEtheascadislopvedd. The figst geardZadsp bas

©emb t, th 28 | d
o ooya Sop suafhes LB Pron GrBdies sabﬁaa%?ey‘mbﬂﬁﬂra 8 0ueh i Bewepecond
35,
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- The asse in the central passageway 35
l-ongTAY dEIRAETY &upfa-m with' ithend cfthesatond sleve Bdwhish swintaiss Blyigrice feG, 2,

" the second sl eeve 34 has a first section 56, a second section 58, and a

t hi rdmetn’atoﬁpmﬁﬂﬂrhe thi'rd “section 60 has “a’l arger “di aneter ‘than the"

d h
 Second ifcéﬂ'éscsaoﬁvﬁ %gf@% g n{‘é’ec?ﬁ&&lb%&tﬁ%lma firbidnd @ a4l ameegd t han

ace ween the second section ‘58 ‘and"

Cthe  thisd TeekRRd6Ad Sa of thestednddimve 34 iscdnneqtetiio thngripper aserably 2§ h’ce
'_bet ween the second-section 58 and_the fast seﬂg}gﬁon 56,.a secg feel egl
is foarmzfeﬁﬁﬁéﬁnbpdiﬂmt,@e wirepes el bis AR ingepLRorbon pLibS SECopd § Ber ance 66

- on an itﬁo% %ﬁ@g %@Iétleigr abe X appd ﬂe%@é’oﬁd%f&ev@?tl %Q%ddates 't_ﬂecpxel%mgt he

- ranpeé n"proxi mate the | edge d ‘advance towards

the s GSRABIENE withth Bk ctemmqﬁ@sagm@t mvahapiem@rassammy 26@3 siniablewang thes 7.
The ranped Pprotuberance 66 may al so ave a shfrteé?‘c stru tlon %g s own

~i.n FI @ential plassaae\mﬁ%ﬂlﬁ)@ﬂ&%mﬂﬁm ﬁf‘eﬁF‘Eﬂ‘@i i@nces
66 arg utll 'ielg ;%hasa% B 64 %r Q&MW%daﬁﬁfﬂ'seﬁﬁéﬂ)@@ Thethird

pr ot Ut ETERLS e ‘spaced around t e 1 nner surface of the second sleeve
34 W%@cfho% §(FRHs 2 larger diameter than the:second section 58, and the second section 58 hasa .
' Iargel dlameter than the first sectlon 56. At the interface between the second secnon 58 and the o
{ | ' third sectlon 60, a first ledge 62 is formed, and at the interface between the second sectlon 58 “
| " and the first: Sectlon 56, a second ledge 64 is formed. Additionally, the second sleeve 34 has a \
: 1amped plotuberance 66oni an inner surface of the second sleeve 34. As shown i in FIG 2, the
: ramped protuberance 66 may begin proximate the ledge.62 and advance towards the- second end
50 of the second sleeve 34 wherein it forms a flange 67. The ramped_ protuberance 66 may also
have a sho’ffet construetion as shown in. FIG. 1. na preferred « embodiment -a plurality of ‘
ramped pr otuberances 66 are utilized and in a most preferred embodunent four ramped
protuberances 66 are spaced around the inner surface of the second sleeve 34. When a semi-
" resilient disk, in the form of 2 hub on the piercing assembly 26, as explained below, moves past

the ramped protuberance 66, the semi-resilient disk cannot return past the flanges 67. The third

section 60 of the second sleeve 34 further has a hub stop surface 69 that maintains the p1e1cmg




~_ sleeve 34 further has a hub stop surface 69 that maintains

v resilient disk, in the form of a hub on the piercing assgiilher 366 as ‘

- expl ai ned bel ow, noves past the ranped protuberance .66, the senm -resilient
di sk cangad of/bsen past the flanges 67. The third secti Of}c@ﬁus‘ﬁimﬁlb‘@ second
. e piercing 26 .

‘Sept enber 2006 WO 03/ 082398 PCT/ USOS/ 09190 14 assenbly 26 at an initial
first position before the device 10 lfg pl aced in'the activated position.

.. As._ further showmn in FIG 1, the second sleeve 34 has a plurality of

t 73. 'Th t 73 t d.d but
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position. As tither shqwn.in. FLGS §§legﬂ)jlny 26
genargling %ﬁ’ﬁ)ﬁ%‘é‘%@ mﬁ’ﬂ&ﬁ‘%"me%‘%“@%g%%‘r”ﬁs a plsg{ﬂgﬂll el?rle nber - 76. The
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the % Bem% @t‘ﬁ%ﬁlﬁ"d 4400f th@grpfl rst gl eeve 32 .upon a.ctlyated A
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as mﬁmﬁ_fﬁtb?aﬂ@émdé’osﬁt@n " rigid, elotigate, spi‘ked ‘menber ‘at ‘€ach end-
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cont ai ner 12 and the second cont ai ner_14. . The
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- rfenbﬁ,heﬂ’& ﬁ;@mcltﬁ@t%d@oﬁhamt The pietdieg Bitrber Thisudnes Femantt of Tﬁé‘il 81iS@annul a 83

-at. the end, .80. The spi ke 81 Cagvﬁ%tﬁd nt eqgr.al IMH% a#lg tf@]{a hub 70. The
met. ahgrdaniwgdssspplﬁ‘éffé@amfyﬁt ey haviRea 6 Wt PAFHE" p?‘ ic spi ke 81
s -posi t e and tiRsebbiR coppdigeridr 12, The
met af® %‘éld&lo ob%é‘g%otﬁg%?%g”ﬁhn?w glll 14. The Hgl ercin
the

ass e'lfmé }Sm@gln hﬁeﬁﬂﬂ‘ 15217?51’;&)11]9&1 vuialdetthe sifiewalingsf 116 first gpntainee
e

pi ercing me e W ngs, 75 act es to @assure,t astic spike
- 81: T8, Sﬁroépleerlblyrcaig@ﬂl@heﬂﬁtﬁ%@aﬁeﬁﬂ%aéﬁf@%@m 8{)3‘?10% g ({}%ggélw de 44 on
the f Ieeve f ]%j? BREON BERS. pﬁ@ﬁ{au\om Othe P¥ereing spaced
arouﬁ%ﬂf’?‘% gcgtl?{augrea Qg}%‘ﬁ% %b 70 further has a@t op surface 71
member 7 6 cai hiave other end configurations known in the art: In a preferred e embodiment, t

L€

p1ercmg ‘thember 76 comprises a plastic spike 81 at the end 78 and a.metal cannula 83 at the end '
“80. The splke 81 can'be intégrally molded with the bub 70. The metal cannula 83 preferably
. fits \mthm the splke 81: The plastic spike 81 is positioned to-pieree into the port 16 of the .
o :ﬂe}ﬂble container 12, The metal cannula 83-is positioned to-pierce the vial:14. The plencmg
assembly 26 further has a plurality of wings 75 that extend along the plercmg member 76. The
B wmgs 75 act 4s guldes to agsure the plastic spike 8¥ is propetly aligned to pass.throughthe.
opemncr 46 of the guide 44 on the first sleeve 32.. In a preferred embodiment, four wings.75 arg 7
spaced around the pictcing - member 76. - The hub 70 further has a top surface 71..
As further shown in FIGS. 1 and 2, the hub 70 connected to the piercing member 76, is
slideable within the central passageway 35 along an 1111161 sur face of the seoond sleeve 34. Ina
preferred fOl'lll of the invention, the hub 70 is generally round or dlsk-shaped Preferably, the

| hub 70 has a greater dtameter than the dlameter of the second sectxon 58 of the centxal .‘




_«As.fuyrther shown in FIGS. 1 and 2, the hub 70, connecbgd.4ignmidi9odd €r Ci Ng
~‘menber 76, is slideable within the central -passageway ;3% al ong an i nner

+ surface 2 second sleeve 34. In a preferred form of ' k4 on, the
~hub 70 |3{'%éﬂ€8r2§3%| yround or di sk-shaped. Preferably, the E)Eﬁgjs%&ﬁgés a
greater dianmeter than the diameter of the second section 58 of the central
26. Sept enber 2006 WO 03/082398 PCT/ US03/ 09190 15 passageway 35 but a
slightly smaller dianeter than the third section 60. Wen activating, the

“piercing menber 76 is. allowed to nove and pjerce the stopper. 20 of the
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- shape al;&ﬁ{b‘?}@@@fsﬁhiie%&llﬂét@cﬁdﬂ&@ RsRcOMd enlil B0 Metht seil isteavOD. i Bheprifper abl y

~.continuous. and solid.” Referring again'to FIGS." 1 and 2, the a\/ggl'l Qrtion
90 supsenitdy 2 gererdlhrintludesis wall gortwariOng baseed s admgar essanbiyirange SgrbRe vi al
14 to the gripper assenbl 8., The nmeans . .shown ar L Nl j

seqrerREE e Eans SRR BEH 26 00r S B e Reer ey iigpliothagh
- i ngeny. asSQMY 16 (RLsBPEoESMefortintd Mal 14, The atipfirnsdentily S&baententtal | nger s,

. 98a,98b that are connected at their bottom portions. The wal] portion 90

“has a dpenigg 967 The meallpmrtion? ismreforblysmnulie apd My cupdileBapcidr r espondi ng
structure to the | edge . 1he finger Aasse 2.1 the wal |
porti (ftq‘)%atﬁ?.’]o% : -eqig‘?‘?f’ g Z‘-a 8V ATREM M ger 85 @éblgrrcg nﬁlﬁg@{e%ﬁ?rslélgc}'dl y. fromthe
wal | porti qiuf@fink Aoahlt@ WIGHEL aﬂmgﬁ@w&%amn g0 eypuememsdbrfixedial 14 is
inserted into the gripper assenbly 28. The fingers 98b have a rear :

attaching the second container or drug vial 14 to the gripper assembly 28. The means shown are
a phurality of segmented fingers. that cooperatively form the finger aS:S@l_l‘:lbl}_f:_ 92. The ﬁnge_r o
. ( assembly 92 comprises a phwality of alternating segmented fingers 98a,9§.b that are conneq’f:ed .

at their bottom portions. The wall portion 90 has a ledge 97. The botiom portions Qf the i}pge;s
- 98 have -corresponding‘ structure to the l_é_dge._ 97. ‘The finger ass_emb_ly 921is ‘b.onde?d to the wall |

portion 90 proximal this area. L - IR |
_ - - The fingers 98a are spaced inwardly from the wall portion 90 to allow the fingers 98a t?-

flex when a drug vial 14 is inserted into the gripper assembly 28. The fmg_crs__QSb hgyg a rear
portion contacting the wall portion 90 and generally do not flex as will be described in greater
detail below. The fingers 98a,98b are generaliy trapezoidal in shape and are separated by gaps

to define a vial receiving chamber that cortesponds to the central opening 96 of the gripper

- assembly 28 for receiving a top of the vial 14. Though the present 'deiri_ce utilizes six fingers

 98a, 98b, it can be appreciated by one of ordinary skill in the art that more or fewer fingers




~ chanber {

portlon contacting the wall portion 90 and generally 69s89tmibdrodoers W Il be .
.. described in greater detail below The fingers 98a, 98b are general |y

‘trapezoi ape and are.separated by gaps to define g} ei ving

6‘ﬁ%‘t’"co‘?g‘rgesponds to the central openi ng 96 of thePngs é?grlg‘gssenbly ‘

28 for receiving a top of the vial 14. Though the present device utilizes

"six fingers 98a, 98b, it can be appfeciated by one of ordinary skill in

““the art that nmore or fewer fi ngers 26 Septenber 2006 WO 03/082398
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~ that nor W ‘ﬁQ%ﬁ{/Q%ﬁ: L ipessAEMiiE BrabPio reHeRe thd ARCE! fromehy - woul d.

break, d cea orm one or nore of the segnented fingers 98
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conrf&gt® (%trtﬁ?fie%%l %Z%9%§12%ﬁ Ia%/d?ggﬁ% %}ﬂéé{!%gs 104 ar g%g%r?f i gur ed such
that a spacEurARg: sh@wﬂm PIGH 1) ededof the Emgerh 684 wslukib4adinlly- uwearfllmt@mﬂrgsa

is -appreciated that the. tabs. 104 are c pabl e.n | exi,n acco

- var yiesidjiedt ’aheﬁ@‘i franap dlséﬂl@gdlﬁ%%l’lqﬂﬂé Wpﬁ’gt{ﬁ‘? %ﬁafé?mfl nger s

98 have a r i end emgeggbgﬂbz; -

 per SHBRSDREA Eﬁ}f‘rﬁg"ﬂ’éﬂ }Pn%fé ﬁgﬁ%m?ﬁgoér%@&%ggﬁ%g@a?%o be fornmed,
| ho""ﬁ%&gco%ﬁgmﬁﬂ lsish BHDSHa8E L BRI mAlE R bagvdenabe tabd 0 nud thd fnger A82.altd® -shown. .
e..remai.ni ng fingers 98b_(one shown) have, axiall kl%ex endi ng, ,

st armbprgomﬂeﬂﬂuit@& iahs Wﬂgamblﬁﬁ%m&lmmmﬁﬁté vgryingdiame 98b: " The
~standi ng rl qﬁ a @Xtﬁwg feﬁ gh%?{ %5,?5 oie A EeliN cﬁ&éﬁl%d_r attx;ks‘ﬁnf)dytﬁ%%v&ﬁt do

.not %IBPFPSE-t ’E asse e ribs 106 are
Spacg&n ﬁx'aelcha;%?so%ltﬁaﬁdﬁ@@ihe REnNERARE0, The tam 194 poeldatsebt fwedy the

st an s 106 "assist .in aligning the vial 14 with the vial receiving
charrbeww&:;amhdlhmzswlﬁmmdmrmgaﬁi@pﬁbemvﬁﬁl@@G are capabl e of indenting

one or nore waII t S S8endind 14 in

order to ﬁ?rﬁ \%?Q ’:Ltﬁef%% gtﬁ{é?&@lgb%ﬁf{geh onzﬂastan%%lllhilljb filgé (06 is

-sho Bilor ddihhe r%ﬁrfﬁ&@d?ﬂih@ﬂn érb98H.0Theniandiog ribsAgeér 98b

cour\gtaﬂﬁﬁégq@eg ut i z%%ét o0 enhancee t he preventlgon of g?ﬁte%ﬂd%%n@()f .t he vi al
t

14, Toend lpngamte%ﬂmttmm/portlan pbte firger b de noksenipdithe FUERTs the
wal | porti on ‘9

7 asse#emnblg 28 %@e f'lllgﬁ ZQ@ %‘eﬁgﬁcep%@{n @ga ba%? 18%%1?&%%?}% 1l itiall the fingers
98a &rﬁ,ltﬁé standmg ribs 106 assist i aligning the vial 14 with:the vial receiving chamber durmg

‘insertion. The standmg nbs 106 are capable of indenting one or more sidewall portions of the, -

H metal crlmp nng 2 of the v1al 14 3 order to inhibit the vial 14 from rotating.- While one -~ - - ( 5
'S tandmg r1b 106 13 shown on each ﬁnger 98b a pair of standing ribs 106 on each finger 98b. '
could also be utlhzed to enhance the prevention of rotation of the vial 14. The fingers 98b have .

- a post 10’7 on a rear portion that contacts the wall portion 90. Thus, when the vial 14 is inserted.
mto the gripper assembly 28 the ﬁngers 98b flex very little, if any, while the fingers 98a do flex
as the ﬁngers 98a are spaced inward from the wall portion 90. 1tis desirable for the fingers 98b
not to, ﬂex in order to max1m1ze the abzhty of the standing ribs'106 to indent the side of the -
crimp ring 22 and prevent rotation of the vial 14.
| As further shown in FIG. 1, the ﬁngers 98b having the standmg ribs 106 are slightly
taller than the fingers 98a with the tabs 104. The fingers 98b have a flat Jead-in section 99 The.

| ﬂat lead-in sectiéxiQQ'_helps fo pmperly align the vial 14 as it is inserted‘_into the gripper..




Wile

.as the fi ngers 98a are spaced inward fromthe wal l poggggﬂe,ggerzbdﬁ S
desirable for the flngers 98b not to flex in order to naximze the ability

of ‘the st@gpdispgheds 106 to indent the side of the crinp pdmgoesesdand
prevent rotation of-the vial 14. As further shown in FIG 1, the fingers

98b having the standing ribs 106 are siightly taller than the fingers 98a
“with the tabs 104. The fingers 98b hdle a flat |ead-in section 99. The
flat. lead-in section 99 helps to properly align the vial 14 as it i's

inserted into the gripper. 26 Septe 2006, WO 03/ 08 09190
17 assemily 238 BeBasadsefingres ?8bmgeta§nﬁaﬁvanélreefutg§ﬁ %ﬁ ﬁfﬂqﬁ g%é 984,"

‘the vial 14.is ali a G vale h@aﬁg@ﬁﬁ@mes the.
-t abs tholpaddn seRE0PF ggallqlﬁ?ég CPE&P‘ftﬁg?eqlaﬂﬁgsqleor%?a(eéBh?ﬁ? P@Se gétrrl pper assenbly 28.
© 98a with résilient tabs 104 and three fingers 98b with

stamﬁnﬁggﬁ%b&hﬂ%e% Is preferred, providi ng nor e eﬁr flgge?sg‘g %COpe of‘

. resilient Wails tﬁxﬁdfmgers@&mm’thge&lhmtab@é 04 g, thares: yith

~the invention: $..al so era t abs
104 A9 is pEcter @F%Vl@gg R A ST Bpa dg% it %%qg’?é@ %L?g%ﬁg% bs 106

al ternabing 8f He iBRnHES! I’t&?é)élﬁa prefupitde thanthiel fageis| 98 with. -
.rest r‘ﬁ?lhlfl rré%g{ﬁmhtsﬂllfc%%gg shrlln nwr ap _or the |jke, around the,fi ? ers

" 98a, 98B iR maanatherﬁ@emmmthﬁmsm@nglmbs 106 avg diposadin alfs Ettﬁﬂgr?f% r't-her

has a first._ annular rim 108, extending.fromihe ﬁﬂn}T; OBk, asserrbly
92 hasalaabgfoﬁéﬁﬁ }@c‘iodﬁ] ﬂ%xl?lﬁﬁegh @E%%ﬁné%nu ﬁr-grsl w10 extendel ng _
“therefro M%vﬁﬂm;LOS :The 'second annul ar. ri m 110 -
i coqrgﬂ?rga&%%qgﬁwgﬁs)gb:%‘rgg%ﬁ%%ul ar rim103 and is |o naI I i %spl aced
: (rsmr efrom Ti[é’lﬁzaﬂlpﬁﬁlom fithecims pdirstragnuiat titn 1%’%@@4&%"%&%
descri bed::in. greater detail :below. The fi ng EPBH’ ﬂ)ze)&éld o
ul t r aiSngereay Imﬁgééﬁapﬁﬁ‘i”fﬁ@@m‘f\é\éﬁ }Eau’r“fga?csg wal | “porti o0, Inthis
manneg. e, 8 wagd s BIEERG L fitad FmRl08! %@B&@n@@hﬂ\ﬂﬁﬁnﬁh&Obﬁ%a&ﬂwﬂhthe

-and t

“wal I G ottom portion 93 of the finger ass
wher efy ﬁrgﬁaﬁ@ﬁa}r KRG 1 OBRkETR 1azg1ﬂudmaﬁy isplabed thergfrom: HEheaans 1 &4, ﬁ%%é)gﬁ’@&may 35

~and the piercing nmenber.26 dIS PQS t herei r
ond oibe s@émg n@wﬁﬁéﬁo b oS SaRe in B Ry, TE Finghalully 5 62

© positigned it L Sl wal othnQOPhBMmaﬁheeﬂh@Sbathlt 'the
seal i %ﬁ%gr glgé as a EL)lfaégeulll and anﬁfannul arridge 112. The base,jj; .
nnul ar

i r st RRthes 84 @lebsstwnfe&mﬁween'fﬂmbdsa% of ’élepwaélfmram 90 ands the SRipEP

b P nbiiadmararssennyewherts i e vt ot bEBRARS: g'%fssea Pegs e, 112

R E_)X?r | %hsga%%\g%)g% %&ftﬂgf){er&ggﬁeniﬂé?2gﬂﬁbﬁéleﬂ the@eiRl event | eakage from.the vial

As further shown in FIGS. 1 and 2, the sealing member 84, sometimes referred to as a.
. Septum 84, is posmoned within the gripper assembly 28. In a preferred embodiment, the sealing
é‘ - member 84 has a base 111 and ap annulat ndgc 112. The base has first and second surfaces.
= The base is p1efe1ab1y dlsk~shaped The annular ridge 112 extends axially from the- dxsk and ..
towards the top of the vial 14. The annular vidgé 112 is dimensioned to tighfly and sealmgly fit.
over the rubber stopper 20 of the vial 14 to prevent leakage from the vial 14. Ina preferred .
embodlment the annular 11dcre 112 tapers axially-outwatdly: In- addition; the annular ridge 117
of the seallng member 84 is capable of deforming to accommodate d1mensmna1 variations in.a
helght ofa closure of the second container. The sealing member 84 can be pre-slit at & central
 location corresponding to the end 80 of the p_1ercmg member 76. In one preferred embodiment,

the sealing member 84 has a center hub 114 having a thickeped cross-section as shown in
FIG. 1. The center hub 114 is positioned to be pie}'ced by the piercing member 76 duriug

activation of the device 10. In one preferred embodiment, the piercing member 76 is buried into. '




~enbodi nent, the annul ar ridge 112 tapers axially-out a5 Bl Memibd? 28ghdi ti on, .
. the annular ridge 112 of the sealing nmenber 84 is capable of deformng to
- raccomodaeoziesaegssi onal variations in a height of a cl oswreashssseesecond

© contai ner. The sealing menber 84 can be pre-slit at a central |ocation

corresponding to the end 80 of the piigrcing nenber 76. In one preferred
‘embodi.ment, the sealing nmenber 84 has a center hub 114 having a thickened
cross-section as shown in FIG 1. The center hub 114 is positioned to be

" piercged. by the piencihng,r A ' . i j igge 10. In
e rewaeht e diha SRG sl thtin BERY 14 30 U plb e sfREISGE 10 1
" Sept gihels RRAGe M@0t OB2BRY, PEBHIINASIARAY henilitr Bhhaving akidoiered eatter hub -
114, "wi t hout passing through the hub 114, as the pl astic 'spike 83 pierces
i nt o mbd 1da tabisightly thimne than i sarier b Ldashong indiGel- Bhe figkshaped

thickened center,, hub 1l4a.that is slightl i AneL . thereent erechub 114

"~ show?® Wﬁjﬂﬁnﬁirf Bahas v ‘é”gﬂg‘g]érgm%%régﬁ"%%éoﬁetﬁr%eﬁgg%t%é@g 1\%@ gg; egfgi?hi nner -
Cr 0SS5 886 bt NG ARRE Bk dimdiitorab barkRionafisthe vial 1heTheb 114 in
fl exing to accommodat e di mensional variations in the“vial 14.-The annul ar

ri dgenhdiar tidgebkd isiposidiened cicermiacashthetconter bnk 814 mabthe bt A Hstapmles. A

Sen 1o Hohads pOBASR & ol BRRAS PE e FoarBlk ARGl BCGLPRBI HaSbrtS.
a””“'s@@f@ﬂ%ﬁe‘x@ﬁ : A%a&liﬂia&:hﬁla@gm@ﬂc @wwﬂio@édenafs@édﬁa skR@F igsealidgrber 84

genera opposite annul ar groove 115, n the device is assembled; the
fir stmefaberBdarengrtipwehdd® anpoker gewve hES.f When thedenien is esemblyd, e ditthe second -

o R el TR M B AL T 35718

Lhe TLOGeL (e SRER Yndfar ) 1101 herGh bicCamLd RmbeR 84 RABhANEhed Weti6in it
hermetically seals the passageway 35 and seal ing nmenber 76 at the second
end Bfise Bt addithedetionopation 92 o8the fingenmsehbly2.t Inshissanfigyatinmaerseging an be

tsi‘léedﬁ;m‘lf’%r’gl‘rk{eﬁ%lgé {Y]_S%glfé ﬂﬁq’]%asg%@]"\’?}eﬁ 35 %ﬁﬁ%ﬂ%ﬁé@@&%‘&? | tsg%P[idoengrS?); g: \al.le
conp r(ﬁ‘ﬁﬁé YRohPLIEEe M R cgmf%sfbﬁﬁ %&.E&liﬁ% ot BRIHAR e 8l Siighdly W+ptd AGhT OF

di rensional™ varrations vials 14 that are inserted into the gripper

© assenhhywRd: thdbsmlait freoveasddi G remitedhe 8dmdarciipe 108, §,dhe gedlingumicotber 84

B

et rme B BB Bt R oebir 76 vher
" the cearecihembiNsd sabyrbritatedn which lubrieatts thetpdetcingsnemlom 76allowigit td vat ed
POt el e Bl T ol i el ettt b4 fi8ferhs B fiom siticone
rubber. s T

R I an alternative embodiment, the sealing member. 84 é_ould have agceg#él'_opéhil1g. The Lo
_central opening réceives the piercing member 76 when the connector 10 is mqycdﬁjgx:r;‘.ifs' -
| _ineiCﬁVateﬂ' position to ﬂle activated position. The central opening would alsoallow ;fp:_st?a}m

sferilizatioﬁ past the sealing: member 84. | I T | T |

' Asalso shown in FIG: 1.and 2, the wall portion. 90 has a Jip 122 at _ifr%-q_l__litt_:r_.pér_ip:he_ry‘- i

 Anend cap, ot flip cap 124 is dimensioned to snap over .thlelip., 122 {o seal the gﬁgpgg _a_sseﬁibly_
28 before a vial 14 is inserted into :-’the_gripper;. assembly 28. No o;i_eptgtigg of the _e_’réd cap 124 is_‘

required. The lip 122 is preferably mtegrally molded with the wall portion 90. The end cap 124 |

is preferably made from plastic or other suitable material. The end cap 124 provides a hermetic

seal between the exterior of the device 10 and the central opening 96. A tape s’;rip (not shown)




>sterilization past the Sealing menber 84. As-al so shoygghhlefbdioods and 2,
the wall portion 90 has a lip 122 at its outer periphery. An end cap, or
flip capwl@ésisgsl mensioned to snap over the lip 122 to sealishsosdsd pper
“assenbly 28 before a vial 14 is inserted into the gripper, assenbly 28. No
~orientation of the end cap 124 is relg_ui_red. The lip 122 is preferably
‘integrally nolded with the wall porti'on 90. The end cap 124 is preferably

.~ made fromplastic or other suitable material. The end cap 124 provides a

 openaniaE Steigacerr g o b b e Trshefis Bl s dno B e A ARG
PCTI 1, %qgﬁ%g%g‘gdég fofigll d. be stretched across:the end cap 124 and attached
.to outer -suarfaces of the wall portion 90 as a tanper evident feature.

‘Al t er nat i vAligrnativalpad sealanateriall capds releasablyoseubd (o the swallawrgen fhanchgpby

orti 90 _such as Ry . heat seali wherejn_t.r terial .o b 2| ed
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 seali ng ‘connec %r 10. “The seal material can be made of alunminumfoil,
‘or ofhermtiyattyr sealibmthe donmeetr 18] Thacbal agatdriale by maddofavmipre fakappd - -

D) gtade 0730, o STAOBaL T OURcE B SRl . | el of
barr 'sﬁ;‘iméo%g&h& eI e ‘ia?fthag %’%?%l@%?ﬁ&nﬁzkﬂsdﬁ}ﬁyﬁ_&é&e& WHRWAIRS R0 hOEnd
o LA P t t

. seali be ‘acconpl i she ough 1 nduction wel ding or other sealing
teChF&a?uﬁl‘é.oflﬁkﬁiidiﬂgﬁ&aﬁfww-ﬂil’aéngmsﬁbf@ﬁntmiﬁnmrcs;C{ﬁismisctdwtmmséﬂlﬂm The, - port
- connector 30 serves as' a first at t_ac_hi‘{1 megqer t .con&gﬁt the first
€ont atenting gan boagepmplgirddarongh miNetion e St sea G P iPIfes a first
© attaching gleaent s24q9eneral ly.imd hedfarm. ofg. shaR afidedassecond
. attaching g’*%%?n% .S%é’gﬂ%?%g{%%%&l){?qi%h%géﬁbﬁ&gr%%%iner’gts%lgg%\g)ée}glza The
.. cont aj figkt athERvemtAber tosogrre thrl fliayt @yldinarieatheatedidedd- die pond:oohederd by a
‘menbrane 128, 'The port snap 124 is al élféggﬁn rally c I_i‘ndrlé%aldand _
di mendd twayles 8 frdadpchang elamepintd Aenerabeae Of?H%%tpﬁ?f"P apdasrondas o
- flange, 130 ex i - ] %&--gﬁ S fhe 8FLiIREr dd9e ROG L
~'snap %ﬁﬁﬁm&ééﬁ&géggéﬁqéﬂgﬁg@gfﬁﬁ &traaper'e }eﬁg%?ﬂ?i?:gﬂleext engi ngf_g;?her“ef rom
' The cReabmaly cgligtial ditthas dné Badelosd] bynd mehibeanpd28.. Tha pofizda@hdt Sadavect ed
'~ thereto. g,r eferably by sol vent bonding an outer sur eﬁgwg{e sl 2 ve 126
to angénerlly elindrea apd dimensioned to sRgive Tecontamnes slspvs Hep-  Hee BBt 2R dhRect or
assenply 30. The nEl ' £eNva: 126 i SriReS Bhs 4.he
7T anguesl e R PRERA ot By g ARG E RN B Brd SRR Bl i g
- the gofdalBosARRGORpEss 8afdr)133@xtendinhahaefrand end 36 of the first: sleeve
32, a second sealing menber . o o e
| 7" Fhe container sleeve 126 is inserted into the port snap 124 and connected thereto.

. | ~ preferably by sb‘lif_ent bonding an outer surface of the. sleeve 126 10 an inner surface of the port

. ( ' snap 124; thius forming thé port'connector asééﬁlbly 30: The membrane 1;2_8: of the sleeve 126is . .

o positibhedéti the flange end of the port snap 124.. As-shown in FIGS. 1-3, before connecting the .
pérf c‘:‘().nnecﬁ)'r'as'_'sembl-y 30 to'the second end 36 0of the first sleeve :32,. a second sealing member
13‘ 6; preferably in the form of a rubber septum, is inserted info the second end 36 of the first .. .

- sleeve 32 The second sealing member 136.is positioned adjacent the guide 44 wherein the .
projection 47-indents the second sealing member 136, If desired, the second sealing member.

- 136 could be pre-slit. The second sealing member 136 prevents “drip-back” after the .
deactivation procedure as will be-descﬁbed n gr,eafer detail below. The port snap 124 is then
inserted and urged info the first sleeve 32 wherein the flange 130 passes by the protrusion 49 of
the first sleeve 32. The resiliency of the materials allow the flange 130 t_o snap back after

passing by the pretrusion 49 wherein a tight interference fit is formed between the port




136, preferably in the formof a rubber septum is insgkbgembdibeoe he second - -
end 36 of the first sleeve 32. ' The second sealing nenber 136 IS
posi ti onadoasipsasmnt .t he gui de 44 wherein the, projection phidageaios. t he
second seal ing nenber 136. |If desired, the second sealing nenber 136 could
be pre-slit. The second sealing nenb 136 prevents "drip-back after the
deactivation procedure as will be desCribed in greater detail below The

"prrt~snap 124 is then inserted and urged into the first sleeve 32 wherein-

"between the port 26 Septenber 2006 WD 03/082398 PCT/ US03/09190* 20 ~° .

he f| 130, _by the., pf ' 9 of St The .
o R RS Bt ESaPPRL Wb R B i g BLRHE Bpa
passi LYY mERSePT 38, s QAdARhaeheidtond bdalinp nidiissr 186 GBiRReh the diidd £4 ned

conneuiddbe port amap t24e first sl eeve. 32.Once-.inserted, the tapered finger

132 indents the secand , sealing nenber 1 hus, sandw ¢chi the second

seal i ng neABEPVESE ot e B HoREgirdY Ao oh Hsh SRR e oo i n
- FIG Antdikke 1P W her SATRESEHRF 1SS HPIhg coftainer Sb&R: B8 e6hREtdd%0 kil tnstde St.
contarner 12 wherein the outer surface of the container sleeve 126 is

‘connewtface oHihanontaiedport d 6r e preférradembrsimentn this pumectios: is pemormgshusing.r ed

- enbodi nent, this.connecti.on is performed using..an,electrgn-heam process as
O Sl BN GRS 25 SRgIae 1B Fen G At g (Y RE R BB 664 ent 11 ed
" Mot *@ﬂbﬁf‘% A ORREANETRSd MROA kA PG WRSpREhE Pre SebroBP 0BRRb St N . .
Active ‘Stérile Field, " which llgl?s&expres'sl yoi ’ncb’g]do'r at ed herei‘?\' by reference.
Ot herAcibietRiesledfieldPomitiel is opreasly tadasporpied dietelie by vefhrenee: s@heemethodndf ng; |1 t
i s understood that i nal pr ¢ f_err.@d nbadi ment, the protrusion 49 and flange
130 HOBUCHlIGREY -59189%1’ § Spch 4s spYEPLPRRPESf ¢ he first, sleeve 82 and port (i
-snap 124 .ry ?é?iﬁﬁfefs‘ﬁ?dd/ﬂ%ﬁﬁ%ﬁefe L4 BnbUAiEnE dhe Ngllo;%;%sfaﬁ 4onnlfRnb 0130 6 an
“interrupted annular ridge, 'a plurality of "bunps or even a, Single bunp.
- Typi clatthad atohrd & dulbpedigiterst 6 ihe firsislevt 82 ahdpothendd E3di tebpectieay.1 2hesei or.. .t o
shipping It. will. be appreciated by one of ordinary skill in the art,
PoveVRREt AN R hedhbe fam ofgnd 5d aﬂ%%@&ﬁe & Plusalit oTPpmps OR &Y ner
12 at%%lg;jjﬁl%?_nt,t_i mes. Referring to FL.G 1, the device 10 can optionally,
i ncl ude” a tanper-evident strip 150, which is preferably nade from adhesive
mat er i aL Thepitalyp €re-eonneeot 1 Giscomebtd to ale fiexiblettmagHadrionto shippingt Wrvetll.
between the first sleeve 32, and the second s|leeye 34 and _qver. the detent
39. besdpEsiaterbby: el oningy %ﬂﬂv@e@ﬁeﬁ%ﬂ@rﬁ@@ e coppsrorlQcopideber i ¢ st
sl.eeve. Wl he second. . she 34. 0 be capable of relatjve axial.,
- rovergicEt SRR Ss e T B KPS TP (S I vE Al
‘ ' . Referring to FIG. 1, the device 10 can optionally.include a tamperrcvid_ent strip 150, . .

- which is preferably made from adhesive material.: The tamper-evident strip 150 can be attached
ata juncture between the first sleeve 32-and the second sleeve 34 and over the detent 39. . .
: Med.iéa}iﬁei:sbhhéhﬁus‘f femove the '-str.iﬁ;j)‘ 150-in‘order for the first sleeve 32 and the segoud Co '
'éleé§e-'34. to be capable’of relative axial movement: Optionally, the tamper evident strip 150 |
' 'lgoﬁld:b‘e‘ 'é'apéble-'ef indicating the first and second sleeves 32,34 have bcenmoved.axial-ly with
. respect to-one another; rather_ than preventing such movement, by becoming damagg:d; upon such
-mQVemeht-.’ The ?témper-evideﬁt strip- 150 can also include a flap 152 for removing the tamper . ‘7
evident strip 150. In tlns manner, the tamper evident strip 1 5:0 can indicate to-amedical .. .. .
o professional that ;‘Soméone'has"ilsed?or tampered with the dévice 10 by the fact that the tamper .
evident stﬁp 150 is missing or damaged. The tamper evident strip 150 can take alternative |
forms as shown in FIG. 21. |

FIGS. 1; 2 and 4 show the connector 10 in its inactivated position where the connector

10 is in its most elongated state. -In this inactivated position, the stop surface 51 of the first




©_professional that someone has used

" npoved axi a

“coul d be capable of indicating the first and second shegyfsmm# o6k have been
noved axially with respect:to one another, rather .than preventing such
- novenent wdysseemn ng danaged upon such moverent . The t appewsSEVovdsnt strip
--150 can also include a flap 152 for renoving the tanper evident strip 150.
-In this manner, the tanper evident Itlri p 150 can indicate to a nedical
tanpered with the device 10 by the
fact that the tanper evident strip 150 is missing or danaged. The tanper

d 150 Kk | =l GS. 1,
2 ansloshecHsintbe son A6 G hae o HFEEr v SRR T PR R ©
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 FI G oo Wpé’ﬁ’d assepb f the gri pper assenbly 28. The
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moves past the detent 39 on the first sleeve 32. As the second sleeve 34 moves along the firs
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: vlai 14.- As showr in FIG. 7, as the second sleeve 34 further moves along the first sleeve 32, the -
stop surface 74 on the first sleeve 32 movés towards and engages the stop surface 86 of the hub
70 on the pleremg assembly 76. The hub 70 thus moves along the third section 60 of the second .
sleeve 34 wherein the hub 70 rides along the ramped protuberances 66 and eventually passes -
over the flanges 67. This movement forces the metal cannula 83 at the second end 80 of the
piercing assembly 76 to pierce completely through the center hub 114 and stopper 22 and thus
into the vial 14. The second end 80 of the piercing member 76 now experiences greater friction

| . as it penetrates the stopper 22 of the vial 14. This friction causes the plastic epilge 8.1 at the -ﬁl-TSt--




“The friction associated with this engagenent W cau§@sgﬁ§ngygm%0 to nove -
along the second sleeve 34 wherein the metal cannula 83 W || pierce the
seal i ng wonBs2®4 and closure of the vial 14. As shown ipcHuSesodieeas t he
~second sl eeve 34further noves along the first sleeve 32, the stop surface
74 on the first sleeve 32 noves tomaﬁgs and engages the stop surface 86 of
the hub 70 on the piercing assenbly /6. The hub 70 thus noves al ong the
third section 60 of the second sleeve 34 wherein the hub 70 rides al ong

the'r \ ' S 67.
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- air to be relieved through the junction of the sleeves 32,34. S
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12 can’ pass through the piercing member 76 to reconstltute the drug co11ta1ned in the. v1a1 14 7
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member 76 and into the flexible container 12, the drug vial 14 and second sleeve 34 can be. |

. pulled back away from the flexible container-12. As shown in FIG. 8, when the second sleeve

34 is pulled back; the piercing assembly 26 is retained in position by the flange 67 of the
ramped protuberance 66. The stop surface 74 of the first sleeve 32, however, does not contact
the ramped protuberance 66 and can be retracted. The metal cannula 83 of the piercing m_ember
» . 76 remains in the closure of the vial 14 and the plastic spike 81 of the piercing member 76 is

- pulled Pas't'the membrane 128 and the second sealing member 136 (FIG. §).. This pqsition is
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1 central pertion 218 that supports a center plug 22,,0.-: The ._septum 202 is supported in the

Q * connector device 10 similas the previously-described septum . 84. The septum 202 is positidm;d N |
| - between the base 91 and a bottom portion of the finger assembly 92 wherem the panel 204 o
. extends over the septum 202. The center plug 220 ﬁts into the center opemng 210 and abuts
against the inner lip 216. S B : &
FIG: 10 shows the connector device: 10 havmg the vial 14 ﬁxedly secured to the grlpper _
-assembly 28, -As previously discussed, the viat 14 has a crimp rmg22 that has an aperture or
circular opening on the rubber stopper 20 that .plug's,.the:openingpf the vial 14. The Qpeni;ig '.
- defines a target site of the rubber stopper 20. As shown in FIG. 10, the annular ring 212 is sized |
‘such that it fits within the opening of the crimp ring 22. The annular ring 212 does not contact
1 the crimp ring 22. As discussed, the annular ring 212 is rigid and has a hardness greater than

‘the rubber stopper 20. The annular ring 212 deforms the rubber stopper 20 but does not cut or




B connector device 10 simlar the previously-describgdesnghidiobdsd- The.
“'septum 202 is positioned - between the base 91 and a bottom portion of the
finger ase@ndios23®2 wherein the panel 204 extends over thecrapoym@®2. The

~center plug 220 fits into the center opening 210 and abuts against the
~inner lip 216. -FIG 10 shows the cogﬂgctor device 10 having the vial 14
'ftxedly secured to the gripper ass ly 28. As previously discussed, the

o V|aI 14 has a crinp ring 22 that has an aperture or circular opening on
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and towards the top of th 14. Th‘ﬁ §% 522 Pﬁlrrber 250
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and that ends fr he f[?&%nﬁ laSk... The cap 252
is gk efap(ééé F‘?]rﬁc}flhé (?glﬁ%gggoﬁfrdéls um %9%%%@%5%£asas a
rr Usgﬂﬁ%%bﬁ@ s?aé:lﬁat@iﬁzt c?&ﬂe&anﬂﬁ@togewatm% tinp prefeired&@bodiment; Prestopivadly |

enbo e top. wall 256 has a slight concave
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‘thesiggyga) alél tﬁ@%rsufe' s%faé@adjh&‘ﬁt asebotidaepeitiahiofithersiddvaill 2230 connected in the
connector FI%V llg?:hscloszls Qelsgarhng meniber 250 connected in the connector device 10’ similas:
to the seahng member 84 as wéll as a vial 14 connected to the gripper assembly 28. As:showm,
the top wall 256 of the ¢ cap 252 deflects into a generally planar position to tightly and sealingly.
fit agamst the rubber stopper 20 of the vial 14; If désired, the rubber stopper 20 could be -
‘molded W1th a depressmn 16 acconumodate the top wall 256. The frustoconical sidéwall 254 -
‘bows.outwardly. Thus, the cap 252 does not deform the rubber stopper 20. "The annular ridge -
t.12 tightly and sealingly fits over the crimp ring 22 of the vial 14. The recessed poition 258
accommodates the deflection of the cap 252 agginst the vial 14. Thus, the sealing member 250
provi'dés' a dual ﬂuid tight seal against the closure member of the vial 14: The cap 252 sealingly
fits against the target site of the rubber stopper 20 and the annular ridge 112 sealingly fits
against an outer portion of the rubber stopper 20. The sealing member 250 provides even
greater sealing capabilities by providing a dual-seal structure. Like the sealing member 84, the
sealing member 250 can also be preferably made from Silicone PL-5146.




~to the sealing nmenber 84 as well as a vial 14 connect ggsgﬁe,{,mzwsl pper
~assenbly 28. As shown, the top wall 256 of the cap 252 deflects into a
gener al | yww@bgppsosposi ti on'to tightly and sealingly fit agermstsdon® rubber .
stopper 20 of the vial 14. If desired, the rubber stopper 20 coul d be ‘
nol ded with a depression to accommod tse the top wall 256. The frustoconi cal
sidewal | 254 bows outwardly. Thus, e cap 252 does not deformthe rubber

e stopper 20. The annular ridge 112 tlghtly and sealingly fits over the

.. -308 and a..second surfac

| S crinp ring f.. th (‘tﬁltggﬁ}g the - .
defl ecti onh%?? tﬁ g‘b“gz%'}‘ ﬁggﬁﬂﬁgﬁo ﬁﬁ&\f;f(gg gagg th 1%he sealin Q%@?%er 250

- provi fﬂn%%’u@béi“d@lppéﬂw X Hel @it a A 2 8 ahd &dp zan)x@dmw E@l a@mnhmgehmmfm 14.

.The cap 252sealingly fits against the tartg‘gt site_of the rubber stopper 20

and t fhe rabivexisappen 20y dn thepundiksly Q’Vgnyﬂlﬁﬁ the BitPRRCT RECARRA ‘e}n’fﬂﬁ%‘iﬂ%‘ﬁ@ HE the

“rubber sto The se i ng

.capab‘i‘qe?flpg%“ﬁﬁ%giﬁ a%ids%éll Pldgl%oggg ur*nqge?" Eﬂ e sea %rr%nbe

a;,e;glgl(ﬁgc a}ﬁ%@m@bgérss r pg.ef erabl y made from Sl I i cone .
6 Septe 06 WD 03/ 082398 PCT/ US03/ 09190 25 hi, both the =

“seal i ng st FI@$: u}r3e1;8 dis@asemdler ﬂmbod}&engcfl@e sepling member Sftonwsed sdthdhe ect |y,

agai nst the rubb st opper. The ann rin |de a -
“seal SRPRCHOF deyies fdi fl%“ tedtrlﬁ' tﬁ?ﬂ %rchesIf ppe 23%90 nﬁﬁ%ﬁ’gzﬁéﬁ &%

event .. Bifer 8Fd é&?@ﬁ%&ﬁ&%&%&@@@%ﬁﬂﬂ&mwhﬁd ah Builar Ad@B0GNder neat h

the crinp ring Sterility would not be conprlsed since the annul ar ring

"+212 and cmgzﬁaamslm@mmﬁ@& 12d 4 the base2ris penerall digpslraped. The disk on3- 18

scl ose an her enb f the se S
{ﬁnneb%sér 0g S_’Eém [@B&‘P dtﬂ&‘é%éw ﬁ‘%g{rﬁtesflgﬂ‘é%g G }#Cé‘tﬁn% htﬁ?ﬁOO ‘As
~shown g&gﬂa L YorktMGbUe 88 afadledgo 8R2onackt@pio agm
304, ‘an gtr?ﬁgﬁnu ales eﬁg%%%sﬁﬁg%ﬁgr a? ItﬁlI slhownalsfl] FI G% 13-15, the base
302 i The bagwataltay ti:cénéémt&hbgredvedTMcﬂlrekt itrperipha t@aitachadbe seafing semher f ace
% The first surface 308 faces into the
conned?@ o the canaeciard0 a8 deiHbediA?%YEe 310 faces the ‘contai ner to be attached

to the Confmfd%@hﬂagm %ﬁ’ﬂ BeORRSs g«%lagﬁa ﬂ@ﬁble%!béi@lﬁat@k&ﬁ&@ﬁoﬁtth@%cbﬁ@ at

its periphery e seal’l ng menb ‘300 to the connector 10 as - :
descr kipgsbedB10\0f thelhase 802 pﬁha@aplmhenexﬂm 30& elgen@ﬁtlim;a generally icpnteal nenber

t hat t ends f th f of .the has 0 h

menbeOTE o%@e;t?é% 30 o T aBhraR e e e gy U pRaRC o b TR Re i gR B 29,

di aphrﬁg;@ TR ABb0RIRODS IRiREohRafR ahibsl QAQRIIE3I2 il 2 Shape. The
agm rrerrbe|IJ as a

di aphr | ust oconi cal or annular sidewall 312 and a

"'PL 51

~ nmenbr arenidte emmng aeos9 2ad eerthecied e dieegntlor siflewalhhld. aFhamgrpeng 336_2

~The n’g imt:i{eadq gph?; z:ng?n ember 304 is adapted to confront the closure member of the vial 14. As

shown in FIG. 16, the membrane 316 has an outer surface 317 that is preferably slightly convex.
( _ The annular'wall 312 has a lip 313 extending therefrom: The lip 313 is alsoarmular Ata distal
en& the lip 313 has a rounded protrusion 314. As explained in greater detail below, the
d1aphragrn member 304-is capable of forming a first ﬂuld tight seal w1th the closure of the
'contamel S : , : L
The annular ndge 306 extends from:the second surface 3 10 of the dlsk 302 Thc annular
* ridge 306 s circumjacent the diaphragm 304 and is pesitioned outwardly of the dlaphr_agm
member 304, The annular ridge 306 tap'eré axially-outwardly from a proximal end to a distal
end. As explained in greater detail below, the annular ridge 306 is capable of forming a S.CCOHd
{luid tight seal with the closure of the container. As shown in FIGS. 13 and 15, the diaphragm
member 304 extends from the secehd surface 310 at a first length. The annular ridge 306

extends from the second surface 310 at a second length. The second length is less than the first
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connected to -the connector 10. As di scussed above, the vial 14 has '

" clos ur:aaammaeonndmdtouﬂmgmmsmembwéir ki, ponnggier A0 émﬁ?ﬁyandhanéz "The -
erinmporon acen t.al,.open de |n|ngatarget sight 23 (FI.G 18)
on tﬁ@‘i‘tﬁ'@g%ﬁ a“f{h‘qés:f[ &Hig? EH{)t ed that“the vial 14 wmaybe *-
- connect ed et %v‘feﬁﬁaq%&heét@d anhelchfibchave; ﬁlﬁ%@ﬂhfgkmwhﬁﬁ INOPEVidasd). .
appl i ed overl‘::t vial 14 and connected to thea% per assenbl y 28; The

vi-al didl,se e tviat 120 I 'paﬂlctdlau aheeﬁ)tplaﬂ@n Immb@il thegglogee @fﬁ’rﬁﬁ@& 4n

L0 et e en Bl e e G St 18 e ””ec@;%%ﬂgaeué = Ga0RER O
part &ﬂ gff]a Sé&%‘iqjlﬁfpﬁéﬁ%%l%ﬁpﬁé cﬁ@ﬂre&ﬁ%@vi’hhm ‘Spfivalty [the pruadedle a  t hat

t ‘sea the closure of the vial 14, and t e annul ar_ rj dge 306
abut prothesie] PBLefthe diapbragui membersdddndents hie cribptiey topBa0 akithafarasbsits 2%y r e of

ronbé Rsp I ATEEY. UhapiekRb R raeR ot b Sk At SOHAANHEDT

firs WaeR hiBbeht 516 Ednt@nBahand .t he
--.annu}ﬁé?%\%gmé%l%ﬁ@gpn%bn%} Eﬁlgg%l?g&gfgelﬁ% di aphragm nenber 384 The =

menb rralbteer Sﬁ:@peloftﬂ r'Bint ancbee ridge 306 deflects outwardly against the crimp ring 22 to, form, .

the second seal. ‘It is undetstood that other variations are possible to form a dual-seal such as

' 7w1tha110-rmg v R
.. . CAs further showh in FIGS 17 and 18, when the vial 14 is connected to the connector 10, (.
 the dlaphragm member 304 mmally contacts:thie rubber stopper 20 of the vial 14. As the.vial 14,

further advances ifito the grlpper assembly 28, the diaphragm member 304 initially is d1sp1aced

towards. the piercing member 76. Upon further advancement, the annular wall 316 folds upon
B 1tseif whilé the hp 312 forms a fluid tight seal on the rubber stopper 20. This action also moves

the membranie 316 into-a second position wherein the sirface:317 moves. from the slightly. . ..

o convex sﬁrfadé t6'a generally plasar sﬁrface.' “The respective heights and flexibility of the -

diaphiag:ln member 304 and annuiar ridge 306 allow these components to account for
dimensional differences in heights of 'différe'nt closures. - '
FIGS. 19-21 disclose another .einbodimenf of the seeling member 84, used with the

connector device 10; generally designeted by the reference numerat 400. The sealing member ‘




~rubber stopper 20. The annul ar ridge 306 def | ects out y@gﬂtté/m@ggéd@st the -
crinp ring 22 to form the second seals It is understood that other
~ovariati oRgosReReesi-ble to forma dual -seal such as W thpafashdide

- further shown in FIGS. 17 and 19, when the vial 14 is connected to the
connector 10, the di aphr agm nmenber 304 initially contacts the rubber

o stopper 20 of the vial 14. As the vi® 14 further advances into the

gri pper assenbly 28, the diaphragm nmenber 304 initially i s di spl aced
~towards the piercing menber 76. Upon further advancerrent EQ@onul ar wal |-

316 ‘f00,ds sepam 400t gﬂiei"allyﬂldsehabﬂe‘lm andemannglagEng 40¢. e ?%‘HP H2%on the

- rubber st.opp 20.- This i-on-al so nove second
_posi &ingly l%géfaéicﬁmPﬂ@% 5 %ﬁﬁmgﬁlgla%a&ngﬁ g}%‘gﬂﬁ}g& onvi@ 1gurface to

a geﬁﬁg %ﬁ@ﬂ@%@tﬁeﬁ R 8 sinEREpb8SRe Bt bﬁeg)reene&embamemm Biphith 0O t he

di apfr annul ar. ri dge 306 al 'ow these conponents to
. accowmaa@ﬂom(ymﬁWImwlPWmmmaS@bﬁfelsgql}ts of different closures.

- FI GS. 19-21 discl ose anot t of | gﬂagjpé 48 d. V'Vl-th
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400. The l prelcs t &41@%1@@2@&&@@0&%@@@9&@0 27
_ 400Dr § slg%tﬂgg?ﬁg% e%%@ags‘ﬁlgaﬁ%g@%%g%e 402 and an_annu] ar ring 4@6 The

- sept upnrReori 19 aad tisd segbmd surfieg a0 facosrﬂmwemammeeber Figheg t@éhetégfmt
material. As such, the septum 400-is . prefer [0 - :
. si ngﬂ&e&a&@shaslthe igati &OQV?%WS&F%H‘?H %’F etosae {he%g@mlﬂéﬂb de from -

pol’y ne, f OT R4S 80 4106 haed el Tofipokes 405 FI GS. 19 -
%@B)‘?ﬁé Qoase @a%de%r}tﬂegrﬁ)aébﬁédl sk a‘sdﬁaped The %l sktyor base 402 has a

% T Stexpufporof Ul aamdlaarmg@tmdloagrﬂh@beeemm The first-surface 408 faces:

into the connector 10 and: the_ s ond s 0, f.aces t i iiger to be
‘attached tfbs’ﬂlﬁ@n@éiﬁfﬁé‘@ﬁﬂ)(? 1f@1eferP§ ﬁﬁ%‘iwtthéﬁ %a‘snt i%gatﬁggrooé\}ed

| e sur of the
ig;‘r‘lgfﬁuggﬁ) 2 aldlsdy, %gtélr*bggf‘fgi’ Aol b *Aots*aﬁt 82 bATHERIDEA surdh 410 of

e base 402 al so has a &ﬁuralzmgy of
- spokensdAn. BXS AfekaR gink 40014 M1mdlaageneraﬂg “@siral pgon hE t he
~.rannul ar ring 406 i-s preferably i egrall nmol d h.t he, bas Q%I ‘
annulréng 446 ‘?@M@@l peening 415 areferat raceﬁ?é ‘g& Fﬁlhﬁbﬁ’ﬁ%4@t§n om t he

- secong ,surface 410 2 nibdithét, fhe RebndEné $140@ajtd oned at
gener‘ﬁl‘ﬁl pﬁmﬁg?ﬁﬁr]ﬁlt&p%tr“?e RQB?&#@ %—%ge 05 Fhe ri ng 406 deflj;tes an

~openidgafidd: aﬁfc@lg@{ @fah% basectontand inpgmlin goldd Wlthtﬂlf:ﬂléls% Woooref&e nbr ane
414 tio t t

- nenb'r;ua&ﬁt'naflﬁ;u@én?mé ftﬁ&g@%{aél‘%%g%ﬁ%% e RO TS StcRhonrbfifey

ol ded Wik Rlbinahe 414
m f:(j)g,WI S%?I&la %?’19 g ﬁ]&?%éﬁ]lﬁé gﬁﬁ:mgeﬁf@ﬁi@e@&h .cokiRg a is

axi al pl acement provi des
membl ane 414 wherein the cored portion would block the piercing member 76. The membrane

| - 414 is also demgned to be spaced from the closure 20 of the vial 14 when the vial s14 i3
éj connected to the connector 10. o ‘ :

The rigid annular ring 406 has a protrusion 416 at a distal end. The protrusion 4161s -
tapered toa 1'ounded end 418. The rlgld annlar ting 406 is capable of forming a fluid tight seal
W1t11 the closure 20 of the vial 14.’ '

FIG. 21A shows the septum 400 conniected to the connector 10. The septum 400 is
(':ooi)erates ermlarly with the gripper assembly 28 to be mounted in the connector 10 as
described above. FIG. 21 also shows the vial 14 connected to the connector 10. The vial 14 has
the rubber stopper 20 positioned in the opening of the vial 14 and the crimp ring 22 positioned
over the stoppe1 20. The crimp ring has an aperture that defines the target site 23 on the rubber
stopper 20. When the vial 14 is connected to the connector 10, the septum 400 prowdes a fluid

tight seal on the vial 14. In parttcular, the annular ring 406_abuts the robber stopper 20 to




for enhanced sterili zation and hel ps prevent the pier Qg;gg,tém’gpg@gﬁfrom _
coring a hole in the menbrane 414 wherein the cored portion would bl ock
t he pi er oV g3/efesdder -76. The nmenbrane 414 is al so desi gne#crasbhgospaced

o fromthe closure 20 of  the vial 14 when the vial sl14 is connected to the

connector 10. The rigid annular ring -406 has a protrusion 416 at a distal
end. The protrusion 416 is tapered to a rounded end 418. The rigid annul ar
ring 406 is capable of formng a fluid tight seal wth the closure 20 of
the vi GRWS!} DS Gl8fe hibbehg pgct or 10.
The spe%{qd%ﬁ}fg% coopera%s SI fgn‘ﬁ) égﬂéﬁﬁ%e Sgr?pper agg%?nbly 28-to be

- mountg@ndiBndyhe ﬁ@ﬂd@ﬁeﬂmdﬁgﬂlﬁseaﬁ éﬂmrhe@ﬁl ofithe venulbd ﬁlg 206 &l ssbsishoha at he
vial 14 connected to the connector 10. The vial 14 has  the: rubber st opper -

20, pcaslfﬁmelﬁeateﬁnrenﬁﬁeﬂ@g@ﬁmn‘gecbbetww the annular ripgytdarndd} ?FPB?‘)FW Fgpres 20

positioned ,over, the '
~defint OHBd?da“lr“éleQ%%& %%%8%%%9 Sgdégr‘trme {db'ﬂgr Q&‘%ﬁ‘@ﬁﬁd&lﬁé@bﬁ 14 is
CO”nE‘&thﬁﬁ tﬁ@nﬁ ¢0$0¢@§1ﬂﬁ'€h@f shfvn. ﬁﬂIEIngpttumﬁﬁﬂhrﬂh@Maﬁaﬁdmté thairabbet i ght seal
on the vial i particular, the annular ring 406 abuts'thé rubber

st opmempm 29@t@atfgeetsetﬁﬁér The eenulpying:t (e sp@e W@ébeﬁ@mtbemmpmg&%w de

the sea I ..l n_.par ul ar. r bber
- st opp@&rer gﬁf‘?ﬁ‘% 88?@\%&@@%“% gg’%%&u%ﬂ &]Fﬁﬁq‘%gfhégght .of
the %Ms%d Hieriﬂelﬂ%lé &1451%'[3 actaTidoh e Iabb@tswppe;fmmﬁatmemem@ fitis
-, achieved bef ween t he annul ar ring 406 and the rubbér stog per ~ The *

r oundennestdd,dhe ¢dumeeiont can be antivaied asshnyrein Elog: 21 and db éﬂ’heé‘?lﬁyﬂ&fer 20 i s

" indent.ed, but by, th 6. furt I he
e e iRl TR b et P A4S by S&%ﬁﬁﬁéﬁe@n‘&ssﬁé‘fﬁ © Thef
. Zg“U'ﬁf Thé‘&)rﬁgrﬁm‘150%%ﬁ%éﬁ%ﬁcﬁ'ﬂe&uﬂh@@e&&ﬁm&ﬂlp@mbh@ﬁoﬁﬁmlﬂl@mlm a space.

0 i's maintained between the annul ar ring 406 and the crinp ring 22. As
di scussed, Withesomenbalahé, thé 4uliter stopparedd. m@m@mhaweumrfe@mg@emseetomf ter

the vial .14.i.s - ¢ t t he connec beact in
H oS wzfese a5 soreoians The b= 30 BRS ke RoneoR SHRRL R befi e Rl T
menbr wRhgs opRe e nfmégeor 10
can ﬁ%éeggg‘??flioned pp%f't he %tgg%{}ﬁ%tg?igdtaggg]?te? ic?r?ﬁgﬁ%évﬁnl n Fl 21 D. Wth

sone Mllﬂir&cﬁdns dr mearkinpbean wirp fiedreiei2 0f theetbnpey 20 ahbe Tigidiey pebe ﬁmtemaﬂﬂ%s s
b ettt e SRSk Bbon e e R AN N R The
T eiglh AR @hiRanEUad ety %ﬁfs’%‘?%é‘g?é %ﬂo‘ﬁgﬁr%%@??’é‘?é domsnécetins o
400 zufficiently deforms the stopper 20 wit hout piercing the stopper 20
_and heI ps Blréjél |2%-?4 disclose yet another embodiment of the sealing member 84, used with the
connector device 10, generaﬂy designated by the reference numeral 500. Generally, the seahng |
~member 500, or septum 500, has one portion made of rigid matérial and a plerceable portlon |
- made of a rubber material. In one preferred embodiment, the portions of the septum 500 are '
formed simultaneously together in-a two-shot injection molded process. It is u;lde;'stoed,
E .'h‘owe-ver that other processes can be used to connect the separate porﬁons including an insert
molding process. “Adhesives or an mterference fit could also be used. _ |
As shown in FIGS. 22 and 23; the septum 500 generally has a base 502 and a membrane
5040 | | | o |
| As generally shown in FIGS. 22 and 23, the base 502 is generally disk-shaped. The disk -
or base 502 has a first surface 508 and a second surface 510, The_ first surface 508 faces into the
connector 10‘Iénd the second surface 510 faces the container to -be_‘ attached to the connector 10.

* The base 502 has an opening 512 therethrough, preferably in a center of the base 502. The




- - suffi-cient fI.ui d tight seal regardless of s'uch | mperf Qggg,g&ﬁbépgoggarki ngs

across the rubber stopper - 20: FIGS. 22-24 disclose yet another enbodi nent

- of the segbiompsB®ber 84, used with the connector device rLQusesoanal | y

.designated by the reference numeral 500 Generally, the sealing nenber 500,
~or septum 500, has one portion nmade Qf rigid material and a pierceable
~portion nmade of a rubber material. 9n one preferred enbodi nent, the

. portions of the septum 500 are forned simnultaneously together in a

t wo-shot injection nol.ded process. |t is.unders dy .. 1 Is ! t her -
© pr ocepgusg é%d@‘@ea@em S@E@Fﬁ%ﬁ? op e kasp 3@1 iﬁﬁé%%ﬂicﬁ\t%é}%\ré\%ﬁ%ﬁmr%ﬁgﬁg?nser t
mol di rocess. Adhesivas..of . A ihdhe6 560 818 Srdfuntl teiehtbr apadndB1UsEE  As
- Showr 1 REREEE Tiogt eS8 Sulhe T bR S0 B B e 502 and &
Menbr,angar S5 145 tRrel hdrinshiivial dnd Has GBInde@ peoteisizs, 516nd hp pgeulsptings . .

. general |y disk-shaped. The disk or _base 502 .ha first }yand a
. secomd? snapable of fminga fujd ught seal pail %6@3‘?188@@?@? }6“1{ ﬁ‘ieass%é%%%gtb%%o and
't he cand. surf ¢ 10: & ntainer to. be-attached to the connector
10. s@ﬁgﬂ%asécte%%%ﬁgég%%%g eﬁ‘%&r%gjdg';Z t heret hrough, preferably in a center
of the basg5aanbikhesebisseptientin (ROCHtcr\WPeABEGH 2308 cloe hsobymng ob2: 29
openi ng 512 defines an i nner surfac 13.0on. the.base 502 . ‘ further
has, The reemivkag has agenesdly M%Wﬁ@gigﬁ?ﬁht%‘?%’é%ﬁ Eﬁgs%%férc‘:“y‘?eﬁﬁﬁ base 502
and around the center opeRiNgedle, 1 annul ar .ring 514 is tapered wherein
a, di SORpECH oﬁggmg ‘iﬁ%‘é@aggg#%?fr@éﬁ%sﬁ 6. The annular ring 512 is capable
. of for i ngyShfithed ShoWndRFISEab2 wid 18, titcbast 662ihas e sofilarigroaved sirgopusgsps. ..~
descri bed below. The first side 508 hgg .a,recesse _hp%%t]iaon 5&};{;& The _
feribrdeseitea4beveiys contsstng the sePEMN0 R tOFENCH §SEPPLAY - YRS fle openi-ng
512. © The. nenbrane h a r _ SEegtd &onhidwnaoud@pendi ng | eg
520. W%FE%}%% bpge @'&Hﬁgﬁaﬂa‘#’gﬁ? %?Pﬁ%@?@%dnjﬁ Eibc%%gm of the base 502. As
f urt hep sHaWdeb2k! @fe c3Bare92d i28nnkited hethe ofit? peephardledgendpasificafy odged

ey Comutisroret o e sobrsoniat R BSSCE 00 18 AR50t P
col | oGyl P R (R G B B o O A 1yt he
base ;1B RhedolIQNSIEIs ToBn s thyribbel thaerisidikeahe mendraneeipheral groove
523. The tongue 526 is received by the groove 528. The cqllar 522 has the
‘grooved stAsdisumssedghelsepiwn 3¢ ifgrned sip ghe RERAEILS ?{?b‘{fﬁ%‘e%tgﬁ)ﬁ ag’trquém%)t s
. for m-ai(glj e%Iioﬁ-g%lée%bp%géesg% ﬁé i)éasle- SIOfZ l&? ﬁe@@pﬂaﬁ{%@i@% t%é}& plastic material. The
membrane 504 and collar 522 of the septum 5 00area softer rubber material. The components
are molded together simultaneously in a two-shot injection molded process as is known in the
art. The septur: 500 possesses the rigidity from the plastic material that provides a fluid tight
( seal with the closure while also possessing a soﬂ material in the membrane for the piercing;
| member to easily pierce through. _ N _
FIG. 24 shows the septum 500 connccted to ;c_he"bon;iec':tdr' 10. The septum 500 is
-cooperates similarly with the gripper asserﬁbly 28.to be mounted in the connector 10 as
. described above. FIG. 24 also shows the vial 14 connected to the connector 10. The vial 14 has
the rubber stopper 20 positioned in the opening of the vial 14 and the crimp ring 22 positioned
over the stopper 20. The crimp ring has an aperture that defines the target site 23 on the rubber
stopper 20. When thé vial 14 is connected to the connector 10, the septum 500 provides a fluid
tight seal on the vial 14. In particular, the annular ring 514 abuts the rubber stopper 20 to
. provide the seal. In particular, the rounded protrusion 516 indents the rubber stopper 20
| sufficiently to provide the fluid tight seal. The height of the annular ring 514 is set such thata | '




wiAs:discussed;'the septum 500 is forned sin one preferggge@gyggbaﬁht by a.
two-shot injection nolded process. The base 502 of the septum500 is a N
rigid pl agoozogradseri:al . The nenbrane 504 and col | ar- 522 eicHdmsaeptum 500 :

- are a softer rubber material. The conponents are nol ded together

- connector 10 as .described above. FIG 24 also ShOMB the vial 14" connected .

~simultaneously in a two-shot injecti p nol ded process as is known in the
~art. The septum 500 possesses the rlg,dity fromthe plastic material that
"provrdes a fluid tight seal with the closure while al so possessrng a soft
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to t hatbprilednm406 0As Trtheystaiwiin Figs 24 tbe puptierring ﬂ;ﬂpedem@thgégbharo ned in

t he opening of the vial 14 _an e Gri rin over. t

St opaspesh 20 Shgeertsiehg BASniSiaits Tht & ke nbRRlhORie e R TR ¢ o5
on t i oty fing he. g@twect or
90 NEnGRec  LOPRS e AR L il ik S19UAREL St o 2. pTRRCCt 0

‘ par t i thed il ,14tm®maaadiﬁhe cmmlgctﬁft 30 atuubesadtiveted wizeein ﬁtermpsmgznember rpmes de

the seal. In partlcular rounded r,us i ndents the rubber
stopﬂ@ﬂ“@@- %ﬁ@ﬂi&ﬁ@ﬁﬂﬁfmgéu BWPB@“ @HIWWW#§‘T#ihseaI ‘The.-hei ght of it he -

annul ar ri ﬁﬁg&@ﬁh 398,
_PCrtuS03/0 gtﬁ:h%s gﬁgﬁﬁgpﬁ?g%?%rence f%%daggggﬁgggggbggfmeen the

. annuhﬁbdﬁkﬂ@xﬁkﬁn&ﬁdnmhémnmbhengﬁﬁaamwRk@mmngfhnmﬂmwpﬂﬁ@fdudnm@ﬁuhea@mnular
ring 516 assures that. the rubber stopper, 20 is |ndentggpgut not = “cut by
the rihageomsef prefestinnin erlydivaied hnthe segpesf the sreompatyng Sty 514 i ndents” t He
‘rubber . stopper 20 at-the target. site 23. - The annular ring 514 is spaced

- inwardly fromthe crinp ring 22 wherein a space 530 i's maintai ned" betmeen
- the annular ri'ng°514 and.-the crinp ring.22: After . the vial 14 is _ _
connected, the connector 10 can be activated wherein the pi ercing menber
pi erces through ‘the menbrane 414 and rubber" stopper.-20 and-into.the vial
14. Wil e the specific enbodinents have been illustrated and descri bed,

~ nunerous. modi fi cations come to nind w thout srgnlfrcantly departing from
the spirit of the invention, and. :the scope of protection is only linited
by the scope of the acconpanying claim 26 Septenber 2006 31 CLAIMS 17 A
connect or devrce for establlshlng a-flui d-communi cati on-hetween a first




contai ner and a second container conprising: a sleeveyasseibeyoddgvi ng a
first end and a second end and a cylindrical sidewall, the sidewall having
an inner surface and a protuberance integrally formed on the inner

surface; a first attaching nenber connected to the first end of the sleeve
assenbly and adapted to attach to the first container; a second attaching
menber connected to the second end of the sleeve assenbly and adapted to
attach to the second container; a piercing nenber positioned within the

sl eeve assenbly for providing a fluid flow path fromthe first container
to the second container, the pier&ldyM®enber noveable froma first
position in the inactivated position to a second position in the activated
position mhereln rc nbel .. rves st _the. £ ofuber ance t he

pr ot uber ance COI’I%AI gu eecgo dgvg%?réa’é'iaﬁltl%ngpa %‘F c%mﬁglﬁgé?n?egw eV rrsﬁ novenent
of the FPRiREFIRRdRssead coplginer ¢ORIFENE i r st position. 2. The device of O aim
1 wherein t he skkeexsenlss @atihy adirsqsnid a6 aaeddnd&hdaﬁdeeylmel sidesationd sl eeve

mount ed yf O qdw AR g'eﬁmla ﬁﬁfg@aﬂaa eeuﬁ b anga*aﬁrmeﬁge first

sl eeve bei.ng connect I rst tac |ng ne e second sl eeve
bei ng éwﬁ H&cted to the second attachlng menber, the protuberance
posi tioned op firkeatiaphing memhef gornegfed ttp dhes firke wad bf 8fe slervesssomly sikeve. 3.

The deviaggpi@f toGltadhto thefier @nthiddte Sl eeve assenbly has a protrusion on the
| nner surfacg sééonh'?iﬁacfmr{gs}ne&'ﬂgr cotfﬂ@ct{d %)St@w il&ctoﬁﬁ '&b&‘%r WR Bk %%Hfbl es a port

connect or haV|ng %ﬁ connec eeve, the port snap
havi ng &a0¢ pdaRird te attashdp g S“¥P ORI er surface the port connector bei ng

- connected to atphmrczhg msdmben gosifionddewihie diie slea&sasnd:lhl}lyvﬁne prvidinghe ffuidn ge

engages ﬂfohﬁpaﬂ{ ﬁbﬁllﬁé B3t c&nﬁﬁnd?% Ehesskz&%\i%oﬁ’tgﬁ&t ﬁﬁ ﬂI&cﬁ%tni’e@x}xbeP ﬁlovéfhb?e first
contain evice sl ee 8y menbr ane

e one. digip 48 oslRA G inged B BoUIFE T} B 0o Bah BUE Al Tor e
p05| ti oledtion whersin therpiercgamenbernmoviscrayie thyselvberynes e BIRFUbERECHOr t  snap.

----- cenfigured to-contactdhe pieptieinemba00 prevdat hovehteat dethe piercifig Gleaber 1 wher ei n
the secqad BihoGR RPidIRTOer conprises a gripper assenbly attached to the
second end of the sleeve assenbly, the gripper assenbly

2. The device of Claim 1 wherein the sleeve assembly comprises a first
sleeve and a second sleeve mounted for translational motion with respect to one another,
the first sleeve being connected to the first attaching member and the second sleeve being
connected to the second attaching member, the protuberance positioned on the inner
surface of the sidewall of the second sleeve.

3. The device of Claim 1 wherein the sleeve assembly has a protrusion on the
inner surface at the first end, the first attaching member comprises a port connector
having a port snap connected to a port sleeve, the port snap having a flange extending
from an outer surface, the port connector being connected to the first end of the sleeve
assembly wherein the flange engages the protrusion, the port sleeve adapted to attach to

the first container.
4. The device of Claim 3 wherein the port sleeve has a membrane at one end.
3. The device of Claim 3 further comprising a sealing member positioned at

the first end of the sleeve assembly adjacent the port snap.




having a base and an annular wall portion extending fjspiiRePBe and a
plurality of fingers circunjacent the wall portion, the fingers being
circunferentially spaced defining a vial receiving chanber adapted to
receive the vial, wherein one finger has a tab adapted to engage an
undersi de of the neck and one fingerghas a standing rib adapted to engage a
side portion of the vial closure. 7. The device of Caim&6 wherein the

gri pper assenbly further has a first annular rimextending fromthe base
and a second g@ann (P i ol Lect] fr t ' s and in
spaced re| at iegn ttl ggtdﬁ‘gcﬁﬁél%‘%gg%hglgr& rf%cgg?xg&ﬁ%gm 5@‘3%%‘33?%?%%}%?% 7 further
conpr i siSHPE assmblnatachedig the seeend endof thy slesppasemblys the gripREE 4sse@Blynd

sur f aceshavinge baser akd aaanfud arewdlbpartion exténdingt fram thel lase grdaqplealityefei vi ng t he

.f irst aniibalirktimiacddd teSRA0RNAIGY HeafiReRBLing irBuR REQRH PRI 8BOV e

receivi gﬂptlhec §Vecor]ﬁg%nnu a{?{irl m .9. Theldvg%lrce of Cleahm 8ta¥]\h€qr (ﬁc! n the
second SUPPAEETTE YREOSLIGARIR 12 A FKS the Yol e qug Bpecr g ha Pl a

si dewal |t ergier phyndexiids ofythongcliand pye fingsr hasa standinggihsdapted (9 engage & capabl e
of f or misidg pertidnwifehd vightlosseal with the vial when the vial is received by
the fingers of the gripper assenbly. 10. The device of Caim8 wherein the
di sk has a center_ hyb .having a eneral |y thicke cross-section. 11. The
devi ce of C ?m %WHEW&‘?#@&%“@\B’?‘W ?ig%ﬁ’PeFiﬁ%ge‘ﬁ'gﬁideﬁ'%ﬁ' 8 HEFt pheral end,

t he deviaspulfunim esicndiog roirsthe basgandasecond anmlas sioaetendingaolledively t he gri pper
assenbl Vroxithe fia@eR afidin spacadirélbtidn e thd fkst shdulaf A, connect or device of Caim1l
wherein the "piercing nenber has'a first end and a 'second end and further
conpri sing nmeans for i_ndefpen_dentl hermetically sealing.the first and
second ends & t f8eppdseoifgaime er QOMPrisHig Afehiuachayne@ dskHayiogyr t her
conpr i siapposingsixst anch spamsidtsindives] thoa/frst funface seavirgradfimnahnalar plveves| eeve assenbl y,

the Septr&tfél»!ﬁ?@’ﬂh@ﬁrﬁaﬁﬁﬂéﬁ{mﬁh@se@% Sheraék l%ﬁfg"aaéel:&nd dnbhieKSBe¢kL Cross-section.
14. The devi.ce,0 further conprising a tanper evident strip

f Carm
posi t i oﬁ%@‘%%‘éﬁ?@ﬁ%&?ﬂ &¥™ 33 around the sl eeve assenbly. 15. The device
of Caim1l wherein the sleeve assenbly is novable fromthe inactivated

position to ©he bt uyatest (laiai $ Waaehith@sdcondaurfeaef bt bepnapplriheshdso t he
device . annular ridge having a sidewall tapering axially-outwardly, so that the annular ridge is
capable of forming a fluid tight seal with the vial when the vial is received by the fingers
of the gripper assembly.

10.  The device of Claim 8 wherein the disk has a center hub having a
generally thickened cross-section.

11. . The device of Claim 6 wherein the wall portion has a lip at a peripheral end,
the device further comprising an end cap releasably secured to the gripper assembly and
cooperating with the lip.

12.  The connector device of Claim 1 wherein the piercing member has a first
end and a second end and further comprising means for independently hermetically
sealing the first and second ends of the piercing member.

13. The device of Claim 1 further comprising a septum positioned over the
second end of the sleeve assembly, the septum having a center hub having a generally

thickened cross-section.

14. The device of Claim 1 further comprising a tamper evident strip positioned




outside the first container. 16. A connector device fggBhabliodbi ng fluid
communi cati on between a first container and a second contai ner conpri sing:
a first cylindrical sleeve nenber having a first end and a second end; a
first attaching nmenber on the first end of the first cylindrical sleeve
menber and adapted to attach to theyfirst container, a second cylindrical
sl eeve nenber having a first end and a second end, the second sl eeve
menber being associated with the first cylindrical sleeve nenber and is
nmovabl e axial ] ct thereto froman inactivated position to an
activated pggﬂllétlsll%gr‘{wss%ﬁgggecond cylindrical sleeve nenber having a
protuberance integrally formed on an inner surface of the second

cyl i ndri cal §I5eevg'hﬁéﬁ°b@rqfCaal@ebwh@re@ttbﬁ@m‘wgsw‘?b@ﬁ meyablp &ogdbend end of
t he secandttiopbd pekiticnab tisd Revaed poRitAbyardrca gaidral; dppliat foaididévive second

cyl i ndri_cal r to the second container; a piercing nmenber
posi ti oﬁé%kﬁﬁbﬁﬁﬁ?%ﬁﬁ%gbond cylindrical sleeve nenber for providing a

fluid fl ow path between the first container and the second contai ner, the

pi ercing nmentlér ndveabéctorfdevine forfebtablishpgdluid emimvnitdtion bpbiccen edirstd posi ti on

to a sec@pdinePARI 4 dcBhd dAnfalifr Afthiridiged position wherein the piercing menber

contacts and ves..past. .the protuberanc t he protuberance configured to

contact the fi t@?’“‘?%?%e@?ef%“ig’?é?ﬂgmga R/%‘H@H'agfcoflﬁgn i ercing menmber

back to the fifirsftattpehing member pp therfiust enshaféke st aolingdninal slogvsmegmeber ged s| eeve

- assenbl wdiasd @ annclj ©akd st donadiner,mai ntai ns the piercing menber in the first

~ posi tion when &g oG8 Sid e i nactiyat ifian. The, devi ce of -~
Claima1, vvhg?a In tdh‘g))ﬂéﬁlg?d(l: i%hééoeneh{%“g r?p?lﬁ‘%:l}l%%eggg e].?&é%&e h?eégon]dg?léd mt%eer

"~ port i onSeORd Sett MSEPRHPRAGFSOURER NG U I Gxlintical IeHe CPRISE B do

di amet emovgbletakiatly withwespestthaséto fiven i inrdivatgd pesitien toracktivated positiony st

posi ti Ofhe dRond RPliERELICReRE idrAthd HhOing VW BoibRrdnbBe iéREIG RamidBMaein | ncl udes

a hub, WS GRe bPfe WRAPEIARCA'REG! AdmBEPEr contacts and noves past the

pr ot uberance. j Lo
a second attaching member on the second end of the second cylindrical sleeve

member and adapted to attach the second cylindrical sleeve member to the second
container; ‘

a piercing member positioned within the second cylindrical sleeve member for
providing a fluid flow path between the first container and the second container, the
piercing member moveable from a first position in the inactivated position to a second

position in the activated position wherein the piercing member contacts and moves past
the protuberance, the protuberance configured to contact the piercing member to prevent
movement of the piercing member back to the first position.

17. The device of Claim 1 wherein the sleeve assembly has a projection that
maintains the piercing member in the first position when the device is in the inactivated
position.

18. . The device of Claim 1, wherein the piercing member includes an extended
diameter portion, the protuberance preventing, via contact with the extended diameter
portion, movement of the piercing member back to the first position.

. 19.  The device of Claim 16, wherein the piercing member includes a hub,
wherein the hub of the piercing member contacts and moves past the protuberance.




