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CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This patent application

cl ai ms t wohereefsf434under 35 U. S. C.  119(e) to U S. Provipsirarsadi2Batient
Application Serial No. 61/476,523, entitled "Filling Needl e and Method, "
filed April 18, 2011, which is hereby expressly incorporated by reference
inits entirety as part of the present disclosure. FIELD OF THE | NVENTI ON

[ 0002] The present inv i e nore particularly,
relates to filling neegﬁggﬁg%gﬁhg&ﬁQBESBE‘ﬁgbﬁﬁﬁgﬁ&ﬁ?h needl es. BACKGROUND
| NFORVATI ON [ 0003] A typical prior art filling needle includes a holl ow

stai nl ess steel Sh@ROSSLRBFERENCERTO REDATED APPIAICAEONS p fi xedly secured
to the distal end of the shaft, and dianetrically opposed fluid ports
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Even Ti _ _ S or re very nci denc
cont adiselesuron in aseptic filling is such that there still can be a need to
control the environnent in prior art filling nmachines in order to protect

the filling needles, and pa ening(s) of the filling
needl es, regardl ess of type%&$¢ﬂﬁﬂ£%éﬁﬂ&§ﬁ§?§¥ﬁ£sphere i s contam nated, the
open ports can allow the interior of the needle and any fl Ui assi
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used EﬁﬁﬂkﬁB§Q§Pﬁ@mggﬂﬂﬁﬁk&€§ed fluid, or a fluid that m ght be harnful if

it is exposed to or cones into contact -with a person, the open ports can
allow such fluid to contam nate its anbi ent atnosphere or potentially harm
a person that - contacts theBASKGHROUGND E\IHQRMMIOI\& nity thereof. In prior
art filling machines, including the needle filling and | aser resealing
machi ﬁﬂm?,]:les%ctyiptnatipﬁor b éillprgesendie inalndes ehodow. sBinlpest ertl shioft, Hneddobel, t he

regul at ar nC|es re contr t dl nvi & n order to
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the surfaces that may cone into contact with the product, including the
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the cl (%erlor of the needle, and any fluid contained therein, is exposed to the ambient atmosphere
through the open fluid ports. Even though the needle ports or eyes are very small, the incidence
of contamination in aseptic filling is such that there still can be a need to control the environment
in prior art filling machines in order to protect the filling needles, and particularly the end
opening(s) of the filling needles, regardless of type. If the ambient a‘imosphere is contaminated,
the open ports can allow the interior of the needle and any fluid passing therethrough to become
contaminated. On the other hand, if the needle is used to dispense a contaminated fluid, or a
fluid that might be harmful if it is exposed to or comes into contact with a person, the open ports
can allow such fluid to contaminate its ambient atmosphere or potentially harm a person that
contacts the needle or is in the vicinity thereof. In prior art filling machines, including the needle
filling and laser resealing machines described in the present inventor’s U.S. Patent No. 6,604,561,
the regulatory agencies require control of the needle environment in order to protect against any
exposure of the product itself to the environment and the resulting contamination of the product
that might occur. Accordingly, the surfaces that may come into contact with the product,

including the surfaces of the stopper and vial, are protected from the environment until the closed



WO 2012/ 145434PCT/ US2012/ 034127 vial is pierced by the sterile needle. But,
i f for whatever reason, the latter were to be contam nated, a risk of

cont am nawpreg12/tae43pr oduct i nside the vial woul d exist. [PODAAR0IRI34187 an

obj ect of the present invention to overcone one or nore of the
above-descri bed drawbacks and/or di sadvantages of the prior art, including
to reduce the ri sk of contam nation and/or to reduce the controls over, or
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with the interior of the hollow shaft; and a closure. The cl osure and/ or
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hernmetic seal between the port and anbi ent atnosphere in the closed

position. [0006] In sonme enbodi nents re is biased in the

direction fromthe secondd HW@IR%OFJI{IE@‘&W@‘%BIOQ tion to normally close

the port. In sonme such enhodi nents, the needle includes_a hiasi ng menber,
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engagea penetrabl e septumto nove osure and/or t af t
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wherein the port is closed, "during or upon wi thdraw ng the needle fromthe
sept uairtight or hermetic seal between the port and ambient atmosphere in the closed position.

[0006] In some embodiments, the closure is biased in the direction from the second position to
the first position to normally close the port. In some such embodiments, the needle includes a
biasing member, e.g., é spring, biasing the closure in the direction from the second position to
the first position.
[0007] In some embodiments, the closure is engageable with a penetrable septum to move the
closure and/or the shaft from the first position wherein the closure closes the port, to the second
position opening the port, upon penetrating the septum with the needle. In some such.
embodiments, at least one of the closure and the shaft is movable from the second position
" wherein the port is opened, to the first position wherein the port is closed, during or upon
withdrawing the needle from the septum.
[0008] In some embodiments, the closure extends annularly about the shaft. In some
embodiments, the closure includes a flange on one end thereof engageable with a biasing
member or spring for biasing the closure in the direction from the second position to the first
position. An opposite end of the closure is engageable with a stop surface of the needle to stop
the closure in the first position. In some embodiments, a distal end of the closure is substantially
flush with an adjacent portion of the needle tip. In some embodiments, the tip is defined by a

non-coring, conically-pointed tip.



[0008] In sonme enbodi nents, the closure extends annul arly about the shaft.
In sonme enbodi nents, the closure includes a flange on one end thereof
engageablwowntdu4a43bi asi ng nmenber or spring for biasing Pog/usk@wsa27n the
direction fromthe second position to the first position. An opposite end
of the closure is engageable with a stop surface of the needle to stop the
closure in the first position. In sonme enbodi nents, a distal end of the

closuE@ %ﬁ %Ebsta tiall, qugh with an a 'acent.gogiion of the needle tip.
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aspect, a needle conprises first neans for providing a conduit for the
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t hi r dclpgeanie thirddngaps.)and (K seenpRFtIRPeBpehadirdpecang,; pomegmbodipenis ne
enbod; ' i : '
mecdl Heaty ingdrdS pnbhe HEA The Sochd¥iBitls T §Bhe 1py e IERERRAIERADoIC ot
[ 0010fhe fourdcmosrddna elogieh anot her aspect, a nethod conprising the foll ow ng
steps; (I iercing a septumwi th a need| e and, pl aci the needle in fluid
corr_rrumoiﬁi i g’rflc\ﬁﬂdﬁmé inapdier agpec), admth%cwprgf getﬁe iﬂgow%ﬁtewg step,
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closing th iTT1TTg port to an open 05|t%on opening the filling port; and
(iii) introducicmgnitdenid fromthe needle into the chanber after ful
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the chanber. from a closed position closing the filling port to an open position opening the
filling port; and
(iii) introducing fluid from the needle into the chamber after full perforation of the
septum and/or after the needle port(s) or eye(s) have passed through the interior
surface of the septum and are located within the chamber.
[0011] In accordance with another aspect, the method further comprises the following steps:
(iv) withdrawing the needle from the septum; and
(v) before and/or during the withdrawing step, moving the closure and/or the filling port
| of the needle from the open position to the closed position.
[0012] Some embodiments further comprise substantially sealing the filling port from ambient
atmosphere in the closed position. Some embodiments further comprise substantially preventing
any contact between the filling port and the septum during the penetrating and withdrawing steps.
Some such embodiments further comprise interposing the closure between the filling port and
septum to substantially prevent any contact between the filling port and septum.
[0013] Some embodiments further comprise the step of sealing the resulting penetration
aperture in the septum. In these embodiments the self-closing properties of the septum material
are engineered in a manner known to those of ordinary skill in the pertinent art based on the
teachings herein to prevent any operiing or passage between the needle and the pierced septum

material, or any passage between the interior of the filling machine and the sterile chamber of the



[0011] In accordance with another aspect, the nethod further conprises the
followng steps: (iv) wthdrawing the needle fromthe septum and (v)

bef ore amiiDan12igsi3ng t he wi t hdrawi ng step, noving the ciposarseoiansfior t he
filling port of the needle fromthe open position to the closed position.
[0012] Sone enbodi nments further conprise substantially sealing the filling
port from anbi ent atnosphere in the closed position. Sone enbodi nents
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throughout the penetrating, filling and withdrawing steps. Some embodiments further comprise

sealing a resulting penetration aperture in the septum and maintaining the sterility of the filled
fluid during the sealing step. |

[0015] One advantage of the present invention is that the closure closes the needle port(s) with
respect fo ambient atmosphere thereby preventing contamination of the needle port and interior
of the needle and, in turn, preventing contamination of fluid flowing therethrough. Another
advantage of certain embodiments is that they allow sterile filling within a non-aseptic, non-
sterile or relatively low SAL environment (e.g., about log 3 or lower) while nevertheless sterile
filling fluids into containers or devices and hermetically resealing them. Accordingly, the filling
of a non-preserved or preservative-free formulation with a self-closing filling needle of the
present invention without control of the filling needle environment, or with reduced needle
environment controls, can be safer than filling a preserved formulation in an aseptically-
controlled environment with prior art filling apparatus and methods. Yet another advantage of

some embodiments is that the closure is interposed between the needle port and a septum to



[ 0014] Sone enbodi nents further conprise perform ng the penetrating,

filling and withdrawi ng steps in a non-sterile or relatively low sterility
assur ancewbevel14§438AL" ) envi ronnment, such as about | og BCorUShar®s4127

i ncluding about log 2 or about log 1; filling a sterile fluid through the
needl e and into the chanber; and maintaining the sterility of the filled
fluid throughout the penetrating filling and mﬁthdramﬁng steps. Sone
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[0019] In FIGS. 1 and 2, a needle is indicated generally by the reference numeral 10. The
needle 10 comprises a hollow shaft 12, a tip 14 formed at one end of the shaft; two ports 16, 16
in fluid communication with the interior of the hollow shaft 12, and a closure 18. In the
illustrated embodiments, the two ports 16 are diametrically opposed relative to each other;
however, as may be recognized by those of ordinary skill in the pertinent art based on the
teachings herein, the needle may ‘deﬁne any number of ports that may define any of numerous

different configurations and locations. The closure 18 and/or the shaft 12 is movable between (i)



[0018] FIGS. 2A through 2E are sequential cross-sectional views of the
needle of FIG 1 show ng the needl e during penetration of and w t hdrawal
froma reseabebl4sszgeptum for filling a device or chanberCofUsaoid®silee

t hrough such reseal abl e septum DETAI LED DESCRI PTI ON OF EMBODI MENTS OF THE
I NVENTION [0019] In FIGS. 1 and 2, a needle is indicated generally by the
reference nuneral 10. The needle 10 conprises a holl ow shaft 12, a t| p 14
formed_.at one end of the shaft ort 16 16 in .flui. i.on
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spring force of the_ spring 20 is s ficien to allbl owt{a?e{) needl.e to

penet natdle HREOBEBIAHATIHRAt GBI &’nt prethay later ecopie Knpwrh Suel g3 focar
posi t z'g?” Iﬂtﬁde%gggﬂg&&ﬂtthg ?px‘i'ﬁ th& &f BSUphing bl’) QughrtRE: el RNbedRtb! t he

annul osUt e engages  an
penetrate the septum while maintaining the closure 18 in the closed position during penetration

of the closure through the septum and until the annular flange 22 of the closure engages an



WD 2012/ 145434PCT/ US2012/ 034127 exterior surface of the septum (or other
exterior or stop surface of the device) to cause relative novenent of the
cl osure aw0 28teafis43agai nst the bias of the spring fromtreTnseomioB412T] 0sed
position to the open position and, in turn, expose the sterile needle ports
to the sterile device chanber. [0021] An axially-elongated flange 28

i ncl udes bosses 30 that are received within correspondi ng apertures 32

forned in the needle shaft 12.to fixedly secure t flan to the shaft. A
necd S0 qaRe0; BE sERRmdar pBef RECR bR TRg of Tl (SRS 1 BB ae®i ¢ ng
36 fohoRihét et dRure fid khdf0 afding® the BiasSEHOWR) sprind fkdif thé IndsrhalBt €dsed
enbodi nent, the flange 28 is over-nolded to the end of the shaft 12, and

t he rpsttion todthd e@peB position and,-indhie gxpasetthe serilgnagediEaportsHie BgisteridgAevies 20 i s
mount ed _between the distal end of the axially-elongated flange 28 and the
cl osu fthul ar flange 22. As may be recogni zed by those of ordinary skill

i n thpoREr t AneatkiaRykloagsed fandehest aaclbdaagdokees eBd, thanyaref reveived omsthin

different types of fittings aor connections_that :i\re cur e@tlg kn}(E)V\@, or
t hat goaresporisenerpsTiRiss A forapddn (he I%P&g}leﬁba%ulr%%géf‘di ¥ dhcutedhn dergedy hhtheffeed! e
to a Rilli e ' I ek 2 bhAR : | ly in
F e 3 epiEtoler B4 ol e Mol o8Tand B p RS s R M R R
t hr oughillimglimeehotashben) elpt therilRBtratad embodinent ¢lre Adhge28as ovantradlded toghe gucher

devi t sh . As shown.in FIG 2A . prior, t trating th t
S5, cokhaReat | homddbtinesils Boder 15 Grpoabiflo tircaRE RS sl sbHEs 20 he
cl osug6,, kB84 btweBn IHR&ISHIASAGRRSINiAIR eS8k GarfoB 28 RAA ife Ibsutd idhulLTRAEE tO

ambi ent atnosphere to thereby maintain the sterility of the ports and of
t he i22.eAlanayofe tehegmeeddiyethogsofstrdinaryi skilkirGthea®rtingpbeart hasedtanghe tepchings

septum 38, the.closure . 18 ig . inter ed between.th r e septum
38 t 01!1%81195 PIH PF BPPRETO g’éﬁ%?nﬁ é%etsaocf&ﬂﬁgﬁl\%reﬁowlﬁ%mﬁl 9 ‘r%lilag Oaée% guli}%él§2§1 5 E‘)Jlijl'fnoF Then,
as sh@ihiated bEddme %wﬂ’,"@%i'ihll‘yhﬁayp&{ dripld Fedafor chBratigdthvintdilatd Hellimbarbeier 40,
the annul ar flange 22 of the closure engages the septum and/or the
frictiyonaf liemgeepaduitt bet ween the cylindrical body of the closure 18 and
the s 8...preven fur I v t > el r : } : e
sept uﬁ!%zﬂ]rgﬁé%lgvﬁ%ﬁ 1%"‘3 i%{n}glo 2f ﬁe ﬁéegg%] le(p%glih%tlgsegﬁg asé%? %‘}ﬁf geé&(e:%%sftgg t he
shaf t fllids aRGugle adpedetritile bépttid I itro nedtatiber 40 ®fteheortdinaruoreoth® dgraden@iot t he

bi f th i 20 t in t , h ts 16, to t . it .
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steri por posed to the anbient atnosphere, the ports,
i nt er invith @ipecheo ambitine atrassphére Ub hédebyinmgntainethet sterdity rof the @oriptand of the

cont am nat ed and/ of are nai nt aj sterile as.the fluid is .injectedo0

ot her WG a onedle. | AT SO CHRE, vt pReanng fis schih 38 hbEhEdsat

2012/ 1 ' j lyagred@icosdct pelecasthe hown
typi cﬁ%@%@%@%ﬁ@ﬁﬁ%&%Pgrg%g{ulnfsl%whﬁﬁrs ?&gﬂf}?%rr% t hlg se%tt um %B.t is t he

need| poits and thedseptum. {Thensgr shoym2d BiGasds whea e poiis d 61@¢ desatrdavithip e i n

the directio t he .septum 38. .Therefore t e f
e e, e BSURBAIR 25 o TRELROBC e IR AGREh S bRl
the pefdapedbnt BétRednBe ChREERAPBS) 6fhe bRIBIRA 8t 41l the egptud. 38T peevents dumigr
shutter or closure 18 mai;fbe configured_to substanti aItJh prea/e% .cont act

iv ¢ gpdlpy

bet weatovementnefeli slasyresrelptivp de the septumn durther RIEEATRY S dP@stife i s
cl osed qver,d he needl r . ri LT tir e
et o 38 A RE S FRn@ ke AL D P ohptrclif o RS BBARe 1BIAA: 40
engag s tofi¢hespoing D0rtd pimeuRb nfve tieporeseldl © the ppert pusitzinodurtiee ppenfposdidnioff t he
cl osed position, and js maintajined {n.the closed, ppsiti onq;)sy é%@f.dfv\@lward
f or ce Fip- i -dlbe duiq whwghe needipls PrAmYieddg ﬁo%t ‘H’&hL}B% RPSILRYFOY 151t

W t hdrc%‘ﬂil)erc’l{&t 860 BRALENR Gols A8 4B G108 @RHALEY 38 thd ABbiChOSHHOSpHESe, thO $6is, t he.

ports and prevents any contam nation of the ports or interior of the
need| éntetior ©6nthe emdedkdi randt Spidt HlewiwgtthereBeduigh. @rgyineeeqoatiminate®| fd@rode and

h by .en: . he head . I by th i I 2
af L or FAGRRE 6T frhn U @ TWECRH o GaA b GhE i Ple FEFRLFATP AR 1

t heret hrough. [0023] As shown typically in FIG 2E, although the septum may
be self-closing as described above, the resulting needle or penetration
aperture 42 in the septum may be resedled by a further process. Such
processes include nechanically (such as by an overlying cover (not shown)),
by applying radiation or energy to the septum e.g., thermal resealing, by
| aser resealing, or by applying a liquid seal ant thereto, which nay be
cured at roomtenperature or by applying radiation or energy to the

seal ant, such as a silicone or silicon-based sealant, e.g., W

- . o " I O L L e



WO 2012/ 145434PCT/ US2012/ 034127 Filling Sane," issued as U. S. Patent No.
7,100,646, which, in turn, clains priority fromsimlarly titled U S.
Provi si onaib 2Pet@sd34 Appl i cation Serial No 60/408, 068, fi lpet/iSeqbesdier 3,
2002; U.S. Patent Application Serial No. 10/766,172, filed January 28,
2004, entitled "Medicanent Vial Having a Heat - Seal abI e Cap, and Apparatus
and Method for Filling the Vial," issued as U S. Patent No. 7,032, 631
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filed June 3 S. Provisional Patent Application entitled "Mdul ar

Filli @igmAb@dxr@qtm Oéﬁﬂ@b Pptum 8. Thﬁneﬁme Asithe nepdle shaft 42 igwihdmgme s moved
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fil edcl&iﬁ@b%e&lldﬁ&l&uﬁ%bﬁhlosuré 118Lthﬁly be lcahfigurpd it® kulisyantialls pfﬁvhﬁrddjltdctt | ed
U.S. Provisional Patent Applicatigon Serial No. 61/250, 3? file ber 9,
2009. betpeerphsdised! etebi@%ornﬁ%fp thersbidingrrbpien o ghesuseineloed ave t en be
used I ATRES S i ces.
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hazar dous ‘and/ or can be dangérous to operators, treatnent professionals or

ot her 3$ehs closure HBt closes e md&@drmn‘cﬂn@ aﬂyecomarmnatg)nrmfdhq? pertoer infdrioe df

d t h d h b
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products to be filled and handled in a relatively safe and | ess costly
manneprevﬁéﬁa@hﬂ@idnngﬁ@dhﬂﬁthrmhpr|or art. [0025] In another enbodiment, the

filli [%Zgﬁ d LBk E%quagﬁrfl% g Sk 96gd ﬁtfxe? Ge ﬁrgrrﬁ#ﬁegg{fﬁclﬁgﬂg%ndg tbf:d

shown a "Seco closing need pl er e septum rough

t he r gisdve} 1he Gedafiiiftieatiic@n pamafativi epdraerdl ibthetsgtufn may beresetled by a firtties
enbodi nent, the first needle may be a solid needl e w thout any_ |unen or
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and t ted in a second stati'on, wherein t
devi cepplyingha hqpﬁusmlaat ehdresta,nwﬂxmht edy fheoenred at frocrmttempatatuam ot dyt mlﬁagond

station.on a notorized conv ach st 1| on Qver pr sure
o st BRIARnapY CBEs: feficqSETany FRTngY 4 aiont 8 Tirroay SRedng srodd

may b@lir%@&@\dooﬂ Yisfone hgﬁt”@urﬁlt)l@tdo oSifioR, 0 FIFRN a R ftfglhd 0P Thefrheticuseal taﬁd
reduce the 2012/ 145434PCT/ US2012/ 034127 s%/ptem footprint and/or to

faci | ttestby raamtgm@ntste@ﬁltx bicths didled dluirbindhe chimbert Hxapelesof sesedlablagentems e of
the fir i bed a h s r f

e cothd PR ES dp fRsstiae e RE 3rd d8yeEibad "By PRI 18, GOUPRGYRE Botents and

t her efpgPatigitckhht e ehREROrae® ve RERready irt GRiramMingy hawinof Ui @atent Applicatioh t he
devi ce between the first and second needl e penetrations, and between the

secongetin 49084632 tfilesh Amrill 190 594, ienttlesk “Fraeess dei Fillingya sealed Raceriacle
apert t h nesfiabi&ns rture
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reduces the s force re 1,0 mant the | o he normal |y
cl os eancbé@p glﬁ ap M%@%@bfﬂﬁrﬁa? Bt sspe ?p Patent 0. 6s 864 56;1 wthlc% 1n turn,

claims priority from U.S. Provisional Patent Application Serial No. 60/182,139, filed February

11, 2000, entitled “Heat-Sealable Cap for Medicament Vial;” US. Patent Application Serial No.

10/655,455, filed September 3, 2003, entitled “Sealed Containefs and Methods of Making and



[ 0026] As may be recognized by those of ordinary skill in the pertinent art
based on the teachings herein, numerous changes and nodifications may be
made to twe 2atromesddescri bed and ot her enbodi nents of thecpriss@nt34iaventi on
wi t hout departing fromits scope as defined in the appended cl ainms. For
exanpl e, the needle, closure, spring of biasing nenber and hol der may be
made of any of Nnuer ous different nmetal s or plastics that are currently

known_..qr t lat erm." needl e" .i er ei n.t nmean
Gt e R P A0 31 OB Geb el AR Ayl S fOFy BERGLPIE anc
| nt 1 oghiGeU IRRIPk@isibRk Patedf A\ffphmlbavseﬁat NB60/4080682lled B eptdmbes B¢ 0GRS 18S.
chanber or device, that are currently known, or that |ater beconme known.

Thedltléatmt"&x?mcg?wn Ssn?sléet Hy?@ﬁ W2 &I%MUQMZ%QQ%WW@ ‘Mediearasnt Yighes of
nee enetsa
?\gng 8rH l% ealr%lgl% @% gnng er e rouhﬁ)r @ﬁﬁlﬁﬁé él{leh%alarl %198’ REHS §b l'e by

a nee e ne e used’i

ster imerammcrrms;@n WRich/ Wi tmmmﬁiss‘prlohw ﬁemcﬂlmﬂanly titled UIS. (Provlmomb d?ared'ance
W th any of nunerous different filling devices or nethods

cur r ehpplicaipr Ratial No.t 44143, 20 filadelapiEY 1280 dh03 apderaiary H‘iled t‘ﬂgsl’f&&%ﬂnﬁled

P ko RoBe B RBNS, ek 8. SO B0 AL i, sageed Lo

1h ]{A Apglitiation entttedsiMedula mningmpmmm andaMeihpd S’ dileddpet 15291204, SPatehe
sna

Iea one pa flui ni c tio ] he i f _the
hol | o&P@FP&P?n Ssrid o %é(up@ P - eoe) Wil 3}4\,\1“((‘35 Cilﬂ%“%%%y YIS he
shaf t o sSv imab Ve 1Rt %?a&e((‘lﬂan?oefr bh® ReRAS Meql@dvme&mtaﬁa@sctmu Whichl @ses
t he at Ieast one port, d (ii) a second position openi ng the at | east one

por t . turn, claim@ pn@ntryéedllrmlaa]s' tlefl {Uh8 dPriowisivnali Batent Apmb%ion Seniak Ne 6172564363,

posi t -orns_a substanti al | t | th t

Ieast%lgﬁ(g)cé& §a2§ nﬁ‘%Bﬂceséﬁge%%Vé’ﬁ!tre%e(a{?gs‘ﬁﬁ%?dbey 1Yo eaedlg«qhé\g& 5 ag :

def i neddikagebaédylorQferifo filMpRIAIOR nlierouk OB4tikers 6f divaged in the direction

fromthe secondf%13|t|on toward the first position to nornal%%@close t he at
1

| east [08RA¢] pWﬂlen ng a sterile prseigt, dhaselireloping gepm PRiprsvantsithep ?BIclidi ng
a b! agom e1n ?é tt e d8V19eS %ﬁ\%rorﬂne%lf'e Iq' Jtﬁ&t éﬂ)ﬁ"icgtfo(?l@ jt'hteeseﬁe(ﬁ@s@ﬁjg
posit o po

septum prevents the product 1tself from contaminating its environment. For example, some
* products, such as cytotoxic products for treating cancer, or radioactive products, are hazardous
and/or can be dangerous to operators, treatment professionals or other persons that might need to
handle the filling machine or filled devices. - Prior art equipment for handling such dangerous
substances can be complex and costly. One advantage of the self-closing needle technology of
the present invention is that it allows such dangerous or hazardous products to be filled and
handled in a relatively safe and less costly manner than encountered in the prior art.
[0025] In another embodiment, the filling machine includes a first needle for piercing the
septum (not shown), and a second self-closing needle for piercing the septum through the
resulting penetration aperture formed by the first needle. In this embodiment, the first needle
may be a solid needle without any lumen or closure, and may define a different diameter than the
second needle, such as a smaller diameter. The first needle may be located in a first station and
the second needle may be located in a second etation, wherein the devices with septums are
transported from the first station to the second station on a motorized conveyor. Each station
may include an over pressure of sterile .air or other gas. Alternatively, the first and second

needles may be located in the same station on a common manifold or fixture to reduce the



5. A needle as defined in any of the preceding clains, wherein the closure
I s engageable with a penetrable septumto nove at | east one of the closure
and the swefi1dmssut he first position wherein the cl osureTalisosiemssibe at
| east one. port, to the second position opening the at | east one port, upon
penetrating the septumw th the needl e. , 6. A needle as defined in
claim5, wherein at | east one of the closure and the shaft is novable from

t he second sitio ei.n. the at |east one.port is ene : | rst
posi thoRnBRamh et ' e dGpBpl G s Behe bipRRERGRogl e "o
Wi t hagramé Agt hold eRdi@cfibabohe, (hefdpuiih is formed df a Asiedldit Agedafthagelfi n any
of the precedi ng clains, wherein the closure extends annul arly about the

shaf tcloses after githdrapabef eachsnegdleithergtrom, ard; thsreforserrpreatedng¥minaon oher ei n
Cthg %Ht%ﬁ%ﬂ OF kh%gc?eﬁrrllcge ié&%t%&le g 1%? Elré(‘f' gl cotnﬁq{e%glfe &ﬁg@gﬁ%@] ghd’v.béc}@e@n ‘Pﬂe@Si ng

t he
rrenbe_r for iasin osur e |r% rection fromthe second position to
t he fdet@id medictpenstration and réseakng etk ecaattingefenateatidnapettaiem @Ghe adventegsnofan end

ncedl Bistanerlpert RO B8 PR THOR RBTHT Sagdy o rst e reduct il ridfora” '

2012 SRS e o ey U S8 SO T ol

f | us hthedefdre andwdp dbe sprippfoice regiiradhty meadhie the pclosure in the normally closec?/
position during septum penetration.
[0026] As may be recognized by those of ordinary skill in the pertinent art based on the
teachings herein, numerous changes and modifications may be made to the above-described and
other embodiments of the present invention without departing from its scope as defined in the
appended claims. For example, the needle, closure, spring of biasing member and holder may be
made of any of numerous different metals or plastics that are currently known or fhat later
become known. The term “needle” is used herein to mean any of numerous different types of-
devices that are used to penetrate and introduce matter into, or withdraw matter from, an object,
such as a chamber or device, that are currently known, or that later become known. The term
“septum” is used herein to mean any of numerous different types of needle penetrable septums,
stoppers or other devices that are penetrable by a needle for filling a chamber therethrough. The
needles may be used in sterile or non-sterile environments, to needle fill with or in accordance
with any of numerous different filling devices or methods that are currently known, or that later

become known. Accordingly, this detailed description of embodiments is to be taken in an

illustrative, as opposed to a limiting sense.
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11. A needle as defined in any of the preceding clains, wherein the tipis
defined by a non-coring, conically-pointed tip. 12. A needle as

defi ned iwoaniz/w@f43the precedi ng clains, further conpri siPag/us2610l08ar7
connected to an end of the shaft opposite the tip and engageable in fluid

communi cation with a filling line for introducing fluid fromthe filling

| ine through the needle. 13. A needle as defined in any of the

prec g}}%tq L?f)‘i“ni wherein the holder is over-nolded to the shaft. 14.
A nee CE5PFStSng: first neans for providing a conduit for the passage of

fluid therethro second .nmean 0 d of the fir ns, for
penetrat i ng 58%4?? CORPHYERA; 91?‘%”5%{1 Ipcﬁ’ﬁﬁffﬂFtc(ﬁ‘[eleB ofiihers %f’ﬁ g Yui t
for p npﬁmﬁlc%gnﬁrﬁ&ﬁbﬁ RAHCAB Ghtttior SYAhE hbN Oy Ghaft; nd of Qbbukd) WIRAS af OF

closing the third means, wherein at | east one of the fourth means and the

firstleasians of hndosain endhthie\sbadh 1s( mpv@lef betsreep G} i thirg rpovition avheraim Ehef degurh
nmeans ,cl oses .the third a secon it on ening the third
maansdoseS%he at east %erpé)é'dlmé §§ a&g?ﬁ“ﬁ‘é’d’ Sﬂ)tlr?ngpfél?lﬂg %’f,a?f R r?gﬁhe first means
conprises a needle shaft, the second neans conprises a needle tip, the
third neang. connrnea@la adldeligabin @dign powhereiarid thd€irst pusition, thaoldswefpmisses a

cl osure. A net hod conprising the follow ng eps: iercing a
sept usHbiantially fﬂi‘ééﬂlgét wabbgiwas tﬁ@ at Igast ﬁ@‘éé‘l lgast Ang peyt Eln‘i%'ﬁﬁ‘ﬁ?ﬁ %P?H?Ere\m th g

chanber; prior to or during the piercing step, noving at |east one of

a closure ?nd ah efRlas g?ﬁné(d' hlclld?& 1p91r 3. Werdilehd'@88llr€ s iRt 3n HeQERLtion

posi tion closing the at ast one | T’ng port to an open position opening
t he afroinghs second pésitidn togvapbiht ;ﬁr&lrpdsmon to normally close the at least one port.

4, A needle as defined in claim 3, further including a biasing member biasing the

closure in the direction from the second position to the first position.

5. A needle as defined in any of the preceding claims, wherein the closure is
engageable with a penetrable septum to move at least one of the closure and the shaft from the
first position wherein the closure closes the at least one port, to the second position opening the

at least one port, upon penetrating the septum with the needle.

6. A needle as defined in claim 5, wherein at least one of the closure and the shaft is
movable from the second position wherein the at least one port is opened, to the first position

wherein the at least one port is closed, during or upon withdrawing the needle from the septum.

7. A needle as defined in any of the preceding claims, wherein the closure extends

annularly about the shaft.

8. A needle as defined in any of the preceding claims, wherein the closure includes a
flange on one end thereof engageable with a biasing member for biasing the closure in the

direction from the second position to the first position.

9. A needle as defined in claim 8, wherein an end of the closure opposite the flange

is engégeable with a stop surface of the needle to stop the closure in the first position.

11



introducing fluid fromthe needle into the chanber. 17. A nethod as defi ned
in claim16, further conprising the follow ng steps: w thdraw ng the needle
from the ¥@gMYHAd WO 2012/ 145434PCT/ US2012/ 034127 PO 0T,
during the withdrawing step, moving at |east one of the closure and the at
|l east one filling port of the needle fromthe open position to the closed
posi tion. ~ 18. A nethod as defined in claim16 or 17, wherein the

fluid is introduyc i I ar. fuli1 ation
of "the septiim o arecly ArUsHegIEGH S1 ok frek i BRIRE Wi dipl REE( 868
t hr ouglosaire is Ritstandallsflushacieh af adjienspgptiomobithd nesdlt tpat ed within the

chamber . 19. A nethod as defined as defined in claim18, wherein the

{111 ng porl- | s FsOsgleARetRTy sl g e BETRR o EHER Tl e 678 °1°
20. Anggjcgﬁgg,%nglgﬂ}i_pgigtejdmpany of clainms 17 to 19, further conprising

substantiall'y sealing the at least one filling port from anbient atnpsphere
in the closed position.
12. A needle as defined in any of the preceding claims, further comprising a holder

connected to an end of the shaft opposite the tip and engageable in fluid communication with a

filling line for introducing fluid from the filling line through the needle.

13. A needle as defined in any of the preceding claims, wherein the holder is over-

molded to the shaft.

14. A needle comprising: first means for providing a conduit for the passage of fluid
therethrough; second means formed at one end of the first means for penetrating a septum; third
means in fluid communication with' the conduit for passage of fluid from the conduit
therethrough; and fourth means for closing the third means, wherein at least one of the fourth
means and the first means is movable between (i) a first position wherein the fourth means closes

the third means, and (ii) a second position opening the third means.

15. A needle as defined in claim 14, wherein the first means comprises a needle shaft,
the second means comprises a needle tip, the third means comprises at least one port, and the

fourth means comprises a closure.

16. A method comprising the following steps:

piercing a septum with a needle and placing the needle in ﬂuid communication with a
chamber;

prior to or during the piercing step, moving at least one of a closure and at least one
filling port of the needle from a closed position closing the at least one filling port to an open
position opening the at least one filling port; and

introducing fluid from the needle into the chamber.

17. A method as defined in claim 16, further comprising the following steps:

withdrawing the needle from the septum; and
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21. A nmethod as defined in any of claims 17 to 20, wherein during the
penetrating and w thdrawi ng steps, substantially preventing any contact

bet ween twe 2at2/14e8e8t one filling port and the septum  PCT/US2@2/01a®t hod as
defined in claim2l, further conprising interposing the closure between the
at least one filling port and septumto substantially prevent any contact
between the at least one filling port and septum 23. A nmethod as

defined i ny of clains 17 to. 22, further conprisi the step.of sealing a
resul ti ngnlifz?fétotrémlﬁglth&p‘@‘r%ﬂﬁ migr?b‘etphgloé@&aﬁ&ﬁagpone Oﬂgﬁ.doﬂ‘rﬁ@f"ﬁg& aézeagtef i %ed
in cl §leMAds pRel Blhebdl€ fioRAhE B?etﬁﬁ&ﬁidnr‘@ knedsseappbisibng radi ation or energy
to the septum thereby sealing the penetration aperture. 25. A net hod
as defined in clains 23 or 24, wherein the sealing step includes at |east

one of theldmal Aeatthedyas defined isslaimng enld lﬁtﬁi@t@eﬂﬂiégﬁ ngrogpgedgrom the  og.

A net hod, as fined insclaim : ' | G ' L6 )
o7 iy s HEhenan®: Skt RL tiakchlify b it Fpt SPRN 10k o diEAne
per f Opdrt Rk ﬁab@dm@@ﬁglﬁQ:Hri?@iorfshﬂfdidenﬂﬂ&mépmm hdriavecatpdstidys tHerchambem- st eri | e
envi ronnent or an environnment

19. A method as defined as defined in claim 18, wherein the fluid is introduced from
the needle into the chamber after the at least one filling port is substantially completely located

within the chamber.

20. A method as defined in any of claims 17 to 19, further comprising substantially

sealing the at least one filling port from ambient atmosphere in the closed position.

21. A method as defined in any of claims 17 to 20, wherein during the penetrating and
withdrawing steps, substantially preventing any contact between the at least one filling port and

the septum.

22. A method as defined in claim 21, further comprising interposing the closure
between the at least one filling port and septum to substantially prevent any contact between the

at least one filling port and septum.

23. A method as defined in any of claims 17 to 22, further comprising the step of

sealing a resulting penetration aperture in the septum.

24. A method as defined in claim 23, wherein the sealing step includes applying

radiation or energy to the septum, thereby sealing the penetration aperture.

25. A method as defined in claims 23 or 24, wherein the sealing step includes at least

one of thermal Sea‘ling, laser sealing and liquid sealant sealing.
26. A method as defined in claim 25, wherein the liquid sealant is silicone.
27. A method as defined in any of claims 17 to 26, further comprising performing the

penetrating, filling and withdrawing steps in a non-sterile environment or an environment
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WO 2012/ 145434PCT/ US2012/ 034127 defining a SAL of about log 3 or |ess;

filling a sterile fluid through the needle and into the chanber; and
mai nt ai NiWE 2012814843¢ri lity of the filled fluid throughouPCTAB2@&M&t12At i ng,
filling and withdraw ng steps. 28. A nethod as defined in claim 27,

further conprising sealing a resulting penetration aperture in the septum
and nmaintaining the sterility of the filled fluid during the sealing step.

29. A, net hod defined in any of.clains 17 to I 0 '

o er gt U, Of abfc ke et Ael 0amh e Aot e IRLIRLIE, ¢
Cr eat ghathbeP St trhAiGtaRERE tHeaktdriily dP et fill&] Midhhfvupheut Seppetradmy filhgnand
performng said piercing step with said needle including the closure

t hr oughhdmwingesiestsr at i on aperture formed by the first needle. 30. A
met hod as defined in claim?29, wherein the septumis self-closing and

substantiajdy PREYRM LO%CHIGE SRS oflm FA1T Shrltlf Qualkig Stk td Bsulting
penetration aperture. : metnpuod as defined in"any of clains 16 to
30, wpseebtion hgereed ehecsapnim ed hiistaimbegltle gériliyyofahe fofedlud reiring tthe 13.

sealing step.

29. A method as defined in any of claims 17 to 28, further comprising piercing the
septum with a first needle and withdrawing the first needle to create a resulting penetration
aperture within the septum, and then performing said piercing step with said needle including the

closure through the penetration aperture formed by the first needle.

30. A method as defined in claim 29, wherein the septum is self-closing and

substantially prevents the ingress of fluid through the resulting penetration aperture.

31. A method as defined in any of claims 16 to 30, wherein the needle comprises the

needle of any one of claims 1 to 13.
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