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the Invention. The subject invention relates to a connector assenbly for a
vial, and nore particularly, to a nultipositional reseal able vial connector
t hat enables an efficient transfer of liquid into or out of the vial. 2.
Description of the Prior Art. Many drygs are presented in dry formto
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unsafe practice. SUMVARY OF TFI E | NVENTI ON The subject invention is
directed to a connector for use with a vial. The vial includes a bottom
wal | and an upstanding side wall. A shoulder extends inwardly fromthe top
end of the side wall and a tubul ar neck extends upwardly fromthe shoul der
to an open top. An annular rimmay extend around portions of the neck that

define the open top. Portions of the vial between the tubular neck and the
bottomwal | define an enclosure in




.which a lyophilized.drug or a drug solution may be stored. p ~ APR 2002
The connector of the subj ect invention includes a nounting cﬂl#d‘(?R 2002
- mounted to and surrounding the open top of the vial. The collar is
‘configured for sliding action, respective of the open top of the vial To
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plurality of deflectable | atches are di sposed adjacent the proxinml end end
and di mensioned to engage the annul ar rim surrounding the opening top of
the vial. A plurality of locking detents are provided internmediate the
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and pressur eTkl sdtpdce Hiveation RPUMERE 468 Ydridect®PTot (€ with a vial. The vial
includes a bottom wall and an upstanding side wall. A shoulder extends inwardly from the
top end of the side wall and a tubular neck extends upwardly from the shoulder to an open
top. An annular rim may extend around portions of the neck that define the open top.
Portions of the vial between the tubular neck and the bottom wall define an enclosure in
which a lyophilized drug or a drug solution may be stored.
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In the prior art,-this problem had been addressed by shaking the vial, the
connector assenbly and container of fluid to-initiate flow This prior art
shaki-ng was undesirabl e for reasons expl ai ned above. The connector of the
subj ect invention overcomes the probleps caused by surface tension and
pressure differentials, and generates a rapid flow of liquid into the vial.
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-.Connector assenbly 10 further includes a way to transfer fluid between vial
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closely to Figures 1-3, spike 62, whigh can be nolded froma thernoplastic
material, includes an el ongate structure having a proximal end 64, a -6
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ext endi ng therethrough and separated from one another by a septum 72. Spi ke
62 can Bét“éﬁeﬂitk‘éél?m?lﬁehof:mimtamﬂcihcrw'rarherMoteOpatimﬂm&}ptaaclleﬁ gebh ffer meid Wi t hin
col I ar 3OmniBaRensmllebd Aefing! L@l vl i ageter "b" at
| east equal t i& not Ii%%t%ﬁflg?s? %%Haog,th%\?g%r%]tégr%e{‘dﬂ%fg?%fé’atrqreoc%%of vi al
12 suchgleh f‘“sgéﬁ‘ik‘ e @9dthe fiapaverss aneatvess Pispoaetreadistyllantl aod sdikent i thei n vi al
neck 20stappeollar 30 is urged between its distal-nost and proxi mal - nost

posi tions Poignt di.st al d 66.is configur to puncture sealing portion
"A" of the cér%t%?er?earbog%lﬂlgfgc Fenggh 9%‘?2?{65%53 gﬁé‘é‘“%%ﬁwe’mh%&@ba@p@ﬁ axi al
t er mi ni SEBd, off gdvane aftep onprdechndifBtient frvel ob Solveiimb thekfl.Nin §B3prickOa ar e
pl aced | ' ' [ r level al ong the el angat e
struct ufhés %ﬁ?’t’{eﬁg}?a{s&g’f’%h 6;&2%%& lgdan?'}gdﬁ%fylagltlg%‘l%%'g}eﬁ%gﬁsﬁg’%yo i BFRY  of
bot h pa8 Hyidstonitiage QBS’E r dbiseRridsyars tshaldngimeasi undesitabler for hreassinalexplined
cont ai ngYoveoumhe @onrkectdM dfftheMlibidt FRBASS Her@in&Thé %r&b@en@é’auggwﬁjr? aLe.

rm ni a

ac

Passages 68 7(? exteng. etween their respective axial te ) 4“?0a and
r espect IVEORARY pirside gistrentigls, anscganstrteiehrapist v whlliquiddn®ahe Aigl aMaeseen, a
pl ur al i particflanygnestraidfarmybedeilictheveqsedinflly $6lht@ t82hd Ghbin FEGofberABRleL Ur €S
68b, 70k, ﬁﬁéh Qrﬂig%%lth%nr% W64 Connect or ass(@?bly 10 E@)Vl dés a way to seal
vial 10 8R4 parti ¢ arty, 8l;}ﬂﬁba§%rnPWgatoszll FIEEntER s drytdiugh Aftésthe
ref er r i tnsfes tphg reechsalitsyextrempBipgurimal fosktort, hise berttheat svorReseimtdieriatg) udes a
St opperméde 8adrfsHe 4.4 1S grippin engaged on
fingers 76 dé.s%edﬁ%?df?%%e%ﬁ?x?%ﬁ%%&@% spsifoh Baf i Rep e PR o
spaced BIREPCHRGHG SETERIE PEEBIBl aKbiste) pesitiens. 74 hisomgserhent prfothi deanafef | ui d
path pewb trélatige £ uhel vidi QW sifffcenang Okkcdtfe %%é&ufﬁioﬁ%d Foogenégtgp er 44

or surfaces o

is di oned for sliding fluid.tight engagement wth 1 nter

neck 2391 \Zérg@faaqresfﬁr.e "Fﬁgre}“gfﬂam%é’”@liﬂ%@?@?eoﬂ'%m‘éq’a@t%?)‘ﬁé?f liguid ghyiokgh be andl or
col | ar tgdsteatbeand anbitipivield such that stopper 44 will be in sealing
engagenent with neck 20 of the vial when collar 30 is in a distal-nost
position (Fig 4) but will be disposed away from neck 20 and di sposed
towards the interior BRAEFiDESCRIBEEQNCOFIEHERAWINGS pr oxi nal - nost
position (FiXgg Bk aSen@tudiral Bsikdcabhill | interior of the
vial and a@er%ures 68%, 70b %ccgghﬁfejggw&ggﬁ/%%d%}s% atli'cla" %lcg cg Ceporti on

Lot
47 of SYHbPEFUYSCtIRENtaN MoyRteRdP 28 21 of vial neck 20 when collar 30 is

urged di st alHig. ¥ isancriotssqational Wedw @02 tspikesised o coURLRdS vitlS BeOdhRENoPOSI ti on

(Fig. Qlsehddh iate the distal-nost and proxi mal -nost positions of the
co)I | ar. SAs s)géfr;ﬁg'u?t her, connector assenbly 10 includes a secondary seal

48. Seal 48 Higy3 isea idetailedi cebouectvpakeesobiiev@aneaobasempyr illigratdbm

associ #ged with outer wall 46 of the receptacle and against a distal
surface of \i:anes_ 74. Secondary seal 48 includes an outside dianeter

appr oxi mat elfy8-&ol§ 31 cross-ssetianal yiew Hlugjratiag dhe connecton essgmbli mrmedistal-t'st of neck
20 on pofitiot redtRe200 nefk of ki vidi2pridie a@{ioﬁﬂﬁ)i@rhsuﬁp secondary seal 48,

spi ke 62 an(itl or. collar 30.can be ﬁ]%nfi ured such that secondary seal 48

remains in $881°% RG YRYasSHmM! iw Hluseatihgthe gonperson, assemblyriaeppreximad of t he
posi t i erwsbpositin relatigOtq fegeck 4f M viat| sabieqaettaotdbevaiRalbyafusei:al 12. The

di mensi ons Ane i - W T econdary seal 48, "vanes 74, collar 30
and/ or spi kg{ %hgz%ncrg %’f%&{e@; el?g“ec 8@8&%“%%%%%&{‘8%%‘&%83?@ urgeq ﬁ!&@ﬁy’

her et B¢ 26jivatien it e prpuimalimost petition7ab donyrensdte foremly afrfac@eensloal or | f

desi r edressurs RAiff: Rl QY ] ctor asse t 0 assi st
in urggn th cégﬁ%cégtﬁg?‘y%e?stehﬁb %’ %ﬁg%ﬂ(% %g}r§$§&%?{1’sgﬁtp%%>?lsﬁﬂl e g ﬂBB"si tion

t owar d eﬁg‘tegnf sopree i splve e théyial, ad i | | ustrated in Figs. 4-7, spring 78
may assume an arcuate shape and can be forned fromany suitable materi al
such as ABS, POM or any thernoplastic exhibiting desired elasticity
characteristics. Spring 78 can be placed between rim 24 of the vial and the
shoul der 39a of well 39 in a manner such that as connector assenbly 30 is
urged towards its proximl-nost position, conpressive forces inparted unto
spring 78 can assist the user in deflecting the connector assenbly distally
towards its internediate position (Fig. 6). A protective cap 90 is provided
about collar 30 to protect the connector assenbly prior to use. Protective
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A~ o A o~ 1 e Y T 1 oA~



. Q~ APR 2002 _g_ sealing portion "A" or container "B" onto distal
collar 30 will urge the collar proxinmally towards the proxinal - 'fn]ﬂ WROZUUZ
position illustrated in Figure 5. Sloped portions 40a will pass over rim
*24, and at the sane time, both stopper 44 and secondary seal 48 will be
urged proxinmally in neck 20. Distal partion 47 of stopper 46 will clear
proximal end 21 of vial neck 20 so as to open a fluid path "P" between
apertures 68b, 70b and the interior of the vial. Sinultaneously, if
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Connector assembly 10 provides a way to seal vial 10 and, particularly, drug 26 in

a sterile manner. To this end, referring to principally to Figures 1-3, the connector
assembly includes a stopper 44 and a secondary seal 48. Stopper 44 is grippingly engaged
on fingers 76 disposed at the proximal end 64 of spike 62. Stopper 44 is spaced away
from apertures 68b, 70b by vanes 74 so as to provide a fluid path permitting fluid flow
into and out of apertures 68b, 70b. Stopper 44 is dimensioned for sliding fluid tight
engagement with interior surfaces of neck 20 of vial 12. The relative dimensions of
stopper 44, spike 62 and/or collar 30 can be configured such that stopper 44 will be in

) sealing engagement with neck 20 of the vial when collar 30 is in a distal-most position (Fig
4) but will be disposed away from neck 20 and disposed towards the interior of vial 12
when collar 30 is in a proximal-most position (Fig. 5) so as to permit fluid flow between
the interior of the vial and apertures 68b, 70b. It can be also provided that a distal portion
47 of stopper 44 seal a proximal end 21 of vial neck 20 when collar 30 is urged distally
from its proximal-most position towards a secondary position (Fig. 6) intermediate the
distal-most and proximal-most positions of the collar.

As seen further, connector assembly 10 includes a secondary seal 48. Seal 48 may
be fitted about spike 62 between a base portion 46a associated with outer wall 46 of the
receptacle and against a distal surface of vanes 74. Secondary seal 48 includes an outside
diameter approximately equal to or slightly greater than inside diameter “a" of neck 20 on
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to said tubular neck; a spike having a proximl end disposed in said vial,

"a distal end projecting fromsaid vial and at | east one channel extending

t her ebet ween, said spike being fixedly mounted to said collar for novenent

bet ween sai d proxi mal and distal positions relative to said tubul ar neck;

;a stopper securely engaged to said proxinmal end of said spike and being
sl.idably engaged in said tubular neck of said vial, said stopper being
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posi ti opest sBBulder 18 or at side wall 16. If desired, connector assembly 10 may further include

a safety shield 86, as shown in Fig. 1, which is releasably engaged around outer

circumferential portions of collar 30 and dimensioned for further protectively enclosing
spike 62. If also desired, a tamper evident seal (not shown) can be provided at the
interface between sill 92 and the vial.
Connector assembly 10 is employed by initially removing cap 90 and, if provided,
) safety shield 86.. Vial 12, with connector assembly 10 mounted thereto, is urged toward
container "B" to access solvent "S" held therein. Figure 4 illustrates that as vial 12 is
urged toward container "B", connector assembly 10 in its distal-most position relative to
vial neck 20. Both stopper 44 and secondary seal 48 are engaged with vial neck 20.
Sloped portions 40a of locking detents 40 rest against vial rim 24, while locking portions
37 of deflectable latches 36 engage underside portion 24b of the rim; in this manner, the
collar may be held in its distal-most position until it is desired to activate the unit.
Continued force exerted on vial 12 will cause sealing portion "A" of container "B"
to approach well 39, such that pointed distal tip 66 of spike 62 will pierce sealing portion
"A", putting at least one of axial termini 68a, 70a in fluid communication with solvent “S".

Frictional forces between sealing portion "A" and the spike and/or forces exerted by



_said spike to block said tubular neck when said spike is in said t
position 14. The connector assenbly of claim7, further conprising

aperture in said spike conmunicating with said at | east one channel,
"aperture located on said spike internediate said stopper and said secondary

seal .
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of container "B", a closed system is presented, with secondary seal 48 acting to preserve a
hermetic seal between the interior of the vial and the ambient environment.

Hence, the forces applied to vial 12 will place the interior of vial 12 in
communication with solvent "S" held in rigid container "B". More particularly, fluid
communication will be achieved through one of passages 68 or 70 of spike 62 via axial
termini 68a, 70a and apertures 68b, 70b. However, as explained above, pressure
conditions and surface tension may impede flow of solvent “S" through spike 62. This
problem is overcome by connector assembly 10. More particularly, once the connector
assembly has been activated towards its proximal-most position relative to the vial neck
(Fig. 5), it may be urged in a distal direction so as to create pressure fluctuations between
vial 12 and container "B" to initiate flow between them. In the absence of spring 78, a
user can merely urge collar 30 in alternating distal and proximal directions so as to
generate a series of fluctuations. Alternately, a user may employ the compressive forces
imparted upon spring 78, permitting spring 78 to thrust shoulder 39a away from rim 24,
causing collar 30 to move in a distal direction. The movement of collar 30 will cause a
small corresponding movement of remaining portions of spike 62 relative to vial 12, as
shown in Fig. 6. This small relative movement of spike 62 will vary volume sufficiently to
cause a minor pressure change that will overcome surface tension and static pressure
conditions that would otherwise impede flow of solvent. As a result, solvent "S" will flow
through one of channels 68 or 70 of spike 62 and into vial 12 for mixture with drug 26.

Once drug 26 is fully reconstituted, it may be re-aspirated into container "B" for
direct infusion into the patient. Alternately, sealing portion "A" is removed from well 39,
and spike 62 can be inserted into an appropriate fitting associated with medical infusion
apparatus to deliver the reconstituted drug to a patient.

The dimensions and/or placement of deflectable latches, stopper 44 and/ or spike
62 relative to vial neck 20 can be chosen such that upper face portions 40b of locking

n Yy
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can be cér?ﬁgured so t?)at gistal portion of stopper 47 will block proximal end 21 of the
vial neck when collar 30 has assumed its intermediate position. In this way, apertures 68b,
70b are blocked from fluid access with the interior of vial 12, thereby resealing the
assembly and preserving the sterility of drug 26 held within the vial. This is particularly
advantageous where multiple doses of a reconstituted drug are held within vial 12,

The skilled artisan will appreciate that the collar, spike and their associated
components can be produced from materials known in the art, such as various
thermoplastics. It will be apparent to the skilled artisan that the spike can be formed in a
unitary manner with the collar; likewise, the spike can be separately formed and affixed to
the collar, such as by welding, bonding or otherwise fitting the spike in a friction-tight
manner with receptacle 45. While spring 78 can be formed in the manner previously
described, it will also be apparent that substitute structure such as conventional metallic
coil springs, elastomeric components or the like can also be used.

It will be appreciated and understood by those skilled in the art that further and
additional forms of the invention may be devised without departing from the spirit and
scope of the appended claims, the invention not being limited to the specific embodiments

shown.
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WHAT IS CLAIMED IS:

1. A connector assembly for a vial, said vial having a tubular neck, said

connector assembly comprising:

a collar disposed in sliding relation with the tubular neck of said vial;

a stopper slidably disposed within the tubular neck of said vial,

a transfer tube mounted to said collar, said transfer tube having a proximal end
disposed for travel within the tubular neck of said vial and a distal end disposed externally
of said vial, said stopper mounted to the proximal end of said transfer tube, said transfer
tube having at least one fluid passage extending axially from said distal end to a location
proximal of said stopper, said said transfer tube being slidably moveable between a distal
position where said stopper is in said neck and a proximal position where said stopper is at
a location in said vial spaced from said neck;

a secondary seal disposed on said transfer tube in sliding relation with the tubular
neck of said vial, said secondary seal positioned on said transfer tube such that said
secondary seal is disposed in said neck when said transfer tube is in said proximal position;

whereby movement of said transfer tube distally from said proximal position varies

pressure sufficiently to permit efficient flow of fluid into said vial.

2. The connector assembly of claim 2, further comprising a spring disposed
between said vial and portions of said collar, whereby said spring is imparted with
compressive forces upon movement of said transfer tube towards said distal position, and
whereby movement of said transfer tube distally from said proximal position is initiated by

, said compressive forces stored in said spring.

3. The connector assembly of Claim 1, wherein said transfer tube comprises a

spike having a pointed distal end.

4. The connector assembly of Claim 3, further comprising a spike shield
protectively surrounding said distal end of said spike.

5. The connector assembly of Claim 2, wherein said spring is unitarily formed

with said transfer tube.
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7. A connector assembly for a vial having a tubular neck, said connector

assembly comprising;

a collar securely mounted around said tubular neck for sliding movement between
a distal position and a proximal position relative to said tubular neck;

a spike having a proximal end disposed in said vial, a distal end projecting from
said vial and at least one channel extending therebetween, said spike being fixedly
mounted to said collar for movement between said proximal and distal positions relative to
said tubular neck;

.a stopper securely engaged to said proximal end of said spike and being slidably
engaged in said tubular neck of said vial, said stopper being dimensioned for blocking said
tubular neck when said spike is in said distal position and for being spaced from said neck
when said spike 1s in said proximal position;

a secondary seal disposed on said spike and being slidably engaged in the tubular
neck of said vial, said secondary seal positioned on said spike such that said secondary seal
is disposed in said neck when said spike is in said proximal position;

whereby movement of said spike distally from said proximal position varies
pressure sufficiently to permit efficient flow of fluid into said vial.

8. The connector assembly of claim 7, further comprising spring means for
urging said spike distally from said proximal position for facilitating liquid flow through
\ said channel of said spike and into said vial.

9. The connector assembly of Claim 8, wherein said spring is unitary with
spike.

10. The connector assembly of Claim 10, further comprising a safety shield

removably engaged over said collar and said spike.

11.  The connector assembly of claim 7, wherein said collar comprises a

proximal end and a distal end, a plurality of deflectable latches provided adjacent the
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