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WO 2004/ 026695 PCT/ US2003/ 027545 SEALED CONTAI NERS

AND METHODS OF MAKI NG AND FI LLI NG SAME Cross
weebmreswe to Rel ated Applications This appli cRCTMS2003/027545
related to U. S. Patent Application Serial No.
10/ 393 966 fil egl rch 21 2003 1 ent it ed

Appar at us and g;%‘% ﬁggr&'&'}e tg :g ekdt@(gl AE@ﬁchéﬂs' V\’h' chis

. a divisional
A@]ﬁlb 'a% idaﬁﬁn & 1Shiddato UNS. P&t ApbligatBn SerlabMoFENBWR966, filed

S. P
Mar°h1221; ZQ%EHUM @Hedlpwn?rﬁsfﬁgl %W%éq%?ég %‘ﬁ%?sffuegn@ Afpatatus and
d
e LSS, 54 Tk g o, st o
Serial Not 09/F81,38 6 tﬁe@ﬁplbmmaﬁmom(ﬁl aowﬂJ PriagentiNo. 661941368, issued August

P | Pat A 0
12, 20@%8\%7/1%1;%3?1%@ a@g{g&t th% ﬁgqeﬂ 8%s1m1 %ltlélag éﬁ%ﬁ’ Halgi,ogal Aé.@)qlcatlon
Serial ?}@)t @gﬂ%Z ©ho Ak BY F@‘Gﬁaﬁf‘ 11l bow, SaEusth@aghs fplisktionltldits priority

10" expressly |ncorporat ed by reference as part
onU. &fprmmopalekamm ApiplcativniNe 60/498@6& ed Saptembgeht208% enided

5Bl AR B S AT EAD: AT e

expreéélyaihéarp%kéarb}ﬂ@fe@eﬂlﬁlaﬁ pert Sﬂ@l@ Iprdsekedisslosugié.abol 0"
shaped” confi gurations and still nore particularly,

to containers that iddeldebthe lnvention device t hat
h? é? p{esgn% élll nfigﬁ‘lreiat%? {388 QMR randt Ble e;%?ﬁ’bd?ﬁly, to containers,

usi ng T adiatton, suc gamia,
such a@nli&l@dﬁknem ¥als, odhichdtake nmtmas sp;)obhke on’l‘chabtgo? %hdtped canigurations,

NG NC KT e T el
the col aau%Ll,e[hIl (ﬁah 'b?g elrﬁl§ %ﬁbﬁdﬁlﬁ@h)@u@ﬁ a$ RS&! ofrafhiaad-b&in, txOray or

nee ackground of the Rel at ed Art
other ﬁﬁmh/bcﬂ iandzing rasllamhﬂ)ascané?@meﬁﬂg ﬁélﬁé V@ﬁtl sepled torthelcomtainer, and

r to
e P i e AR UE 1 Y e B T PRlon o
needléﬁll%BRaoe and has a neck portion dependl ng therefrom
he neck portion defines a nDuth.for rece|V|ng t he

rredlcarrent i nt o Backegxound of the R Qe i ned in the

rré%l a%bﬁ% g?lvjﬁéémets e o\ﬁeﬁlsﬁar fn \tﬂal% ?ﬁgr W ﬁ§€ Vials typically
i canen en a pre- sterl ized Cap or closuré
includéedingia bosly Ipbﬁtt(ﬂll thatds tithes eglindrivel orepherdoaknt shapsand hdsiameck

t he vi al t
portcadiserRe PREOFhe P Rodi s ERes B U TEE e e pp pgcicament
into an AReSbOBRRbet &eﬂrféafﬁ'i fedid Bbay.t NerfiBIu, thediialk Afe Miled wittnd
I's configured to effectuate a circunferential seal
medichient eod theng: prosstpriligederpaystpswerdeviceds mstakledfo seakihg mpdicament
and at least partially overlies the stopper so as to
within the i3} ¢ he stopper within the vial nmouth. The stopper
| T3 QridTR s"c?piéb!l'lf@ﬁkr@-@iécé s3b@blycthatshelutieya steﬁjek amha securing

mat eri al neit her contamnm nates nor affects
ring. &@msmppms anseftedyinge the mentle ahihg dipl 2nd ﬁé%onﬁggreéé% cetuate a

circ t S %}Pea? i‘ge eecgflng %g 15351]1% %eg G 1eShec B flelvall ah @5t least

ntal ni ng numerous types .
pamaFPIS/ overdics esstdper M%Qétéﬁﬁﬁﬁ SEpREWithE2 GR3/ifl27&uth. The stopper is

made of vulcanized rubber or similar resilient material that neither contaminates nor affects the

-

“c

contained medicament. Vulcanized rubber has been determined to be a safe and effective

material for manufacturing vial caps for containing numerous types of medicaments.
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Vul cani zed rubber, however, is infusible, and

therefore any needl e holes in such caps are not
waeaid/medeal abl e. The securing ring is typical PgT/US2003/027545

configured such that a portion of the stopper is

Vulc%ﬁfeﬁﬂ&rﬁwgve?{gﬂl g & aC g,fagl Sléebéﬁo?qq%gf;%q_gl’eé}ope%rig ?Xch caps are not

1wab§g§gﬂﬁéonally securing rings are threadably engaged
h the vial or affixed therewith by a netal ‘
c rThmamglrlggmms @(mcallyrpoaﬁgmied sudhdhat asp;miomgf the stopper is exposed
heal t hcar r|n r|n
and o B ek by PaRETPLderD alleREHY isdispPRao Be suiguam
TradifBaBN ke itih® hng§&‘éfthﬁégddlﬂbaéngfa§@i With |thehﬁ§l orl”afﬁﬁxddethérewnh bya
opened or conprom sed subsequent to being fllled or
metakeripping fesbniqmef by anphigatioss Flllf?a astealghogre, gcTige @@Féalfse‘furlalg ting is
I
a5 ORI, B inf5F Q00 S QEBRLRL ¥ ot s s
not besthdpeheddragpgirothtsed whibsetudns tsbdinafillyd or terdlizedd wi t h| n
t he open end or nouth 8 of a cyl. |ndr|cal vi a|

14.
Thizeferag thBHy- b2 nrior arhege fose ryedicament vial Aeieair gpnerally by
refer%ﬁg hlfnel‘iﬁd).n? Ogﬂff@ﬂﬁﬁfdeégvﬁl%m%?ﬁ%byér@%g&glf @ﬂﬁéﬁ is slidably

al um num ng ring 18 surrounds ri
receiodd withen $he(m:|@arend 2r anaitly8 af a ¢ylindzinal visl bodyllﬁfp die rvtal body 14 is

a0 RS, SRR 30 148 SRR k. an

alumfRe 16@1km%\ﬁﬁgtmrsanwm@shh@?é@he@ dfithé §8Fprd0end vid 14)¥hd is
st opper In order to such prior art vials Wi t h

crimpedgn glace to secutedcermeet dndrsea ihseapnidto thewial badyal4. The locking ring
| ze the
B e SN
auheedeatd fif sutleptiorgovieRtvsitieasiéble fﬁqub osdther dubstance, such as a
conponents tao. gamma radlatjon The

| i
medigBRBECEPICHBISTESEONE SV hearassss Eikostpopspts 4 the vial, such
o SRR g 80U il S5 AT . T
steriliget homponehts théremmstaheeiilledrmg sisssmbiedisransiseptic isolator of a sterile ‘

encl osures for transportation to the sterlle fi.
Filing GERRE, I 17708 F. SRoggriey RAmBOP 715 SoTtaed g phERiple sealed
bags bf oth@ICArE8 eAdlodis B tiadspottafidttrothestehir fillihg | hﬁ@hme In other cases,
machine. In a filling nrachine of this type, ever

the steoligasionwauipment isdegated a dhaseniyi tp ghq sierdle filang washipe rIn afilling
the e

st 85 O LIRS 1 O s LGS AL, WS

charr@‘éﬁ@ﬁthé eidl isdillddewivi the fluid pi Mbeﬂdubstﬁmdel tham&mﬂuzgd stopber is

assergplegd 1 el Fiog i Sl oRgpy e gp Scelly SeRPG Hoid gt Substance
in théélvla h%ﬁ T &i @ﬁg gfn%%)ﬁsr Bﬁfl % e vidPS sé?:furé e stoR}C)Ier thereto.

s assocl prior art vials,
pr @masfsths deawdbackpaspoated with shell priergrsviels, andepreqesses and equipment

hat th |l| cess i s tinme consum n nd the
for )figsptle gelsisdhAdnE il e Rodie sl SR TR e g e prodiiigs and
equi Iﬁérﬁafeve% éfnmlﬁmen ahdHetti9tlytdoh Tpﬁé}ﬂ Reti o HRCEIERE Brodbides and
eqU|pnent can lead to nDre defectively filled vials
equlpmtzm cm hed m weregiedéatiodly fittnd vealath@n @therwp cdasired. tHoe ﬁeample
S _many sourc re her
typichly et & Ton B BV oS 0E i ToiRp o et HsRorpOShls hipapy cases.
thereBE EnsIex haemBBES@AtHihdxdot A8erMblalgSthe Fiald dSlﬁfth@%h&hI&ﬁJ that are
that are located within the aseptic area of th

e
locatgd mtmghm@mlﬁ arep od thefiling paching Fhaa rHstbesmaintgiged sigrile. This type
type 2 WD 2004/ 026695 PCT/ US2003/ 027545
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of machi nery can be a significant source of unwanted
particles. Further, such isolators are required to

wordniasqessterile air within a barrier encl osurPeT/uSm03/027545
cl osed barrier systens, convection flom1|s i nevitabl e

and thus [am nar flow, or subst nt| m nar fIP
of machinsroeaTRe AX3E Bve Soumon GHUBHER A B Y EHUFSOhGh BpIAgs are
requlr%’w éﬁeﬁc air Eféjhi? V\{ﬂh!u& aEEﬁ‘fer slil?é’ e[ntcibseg bQ@i’ef Qiéi@ﬁ‘s convection

or severa not many days,  and
flow iSiaBvitbichnidahusdpmadae dlow) be suhspmtldbslaamar Sloyn ichnnpd he achieved.

When Gpergoe! Brioleor S RRRe BEGR THER: 74y TyE A pE PHEsHct Hhich can
last fof &%ﬁgﬁf‘ﬁot nhefd nnga?? fandl Qaﬁ‘(éqﬂ &5 fepsatedinkdrAiiohs Y digsifiest

nent -1 regu ations are becom ng
reductidme irepeiagion osiph fertthe phzemaamlcalr@ ofther praduct m@n@*la%t% that is

e cost of ady- expe SIV i.sol d
using el R et Jn SHRG ST ESL PGP G R0 michf fpposed
regulaﬂBﬁsCﬁe %Qco‘ﬁﬁﬂé {rﬁke%sifngfy do@hﬁﬁ&aﬂ&l afl &0 ﬁur’sh%ﬁ dickesing the cost of

i'ncluding, for exanple, preventative medicjnes,
alreadmexpwrvag@l@q@ tndrdike fillingeavepmenti Ppdhs pdst hand, governmental price

contrﬁ for IIB%C'[ seantfigfgcrécg? es) i %hﬁl?x#c %ﬂex&xtﬁgfe Bt%l eve \?eoﬁ@cﬁ@in%§

Suci’i ncrea
discoursBeatiBRjor lfﬁiaﬁdlﬁrlh{f@trheﬂth i Agcordmg]yl, thes 1slaruosc¢m thait fewer

o Lo e T oet o & VS
machlﬁgsn etr ?egle efn%‘;cg)f]g)ehﬁ&? L @E ijasale )] VAcoRE hdtRétplabes.

to manufacCture and fill vials by
f sﬂdeﬂﬁaddialss thegset dnel czthermoacerns; therpgesentinyentgr bas dqtegnﬁgsd that it

wou lqt 1;1 ere (gfg& nbl e Hgﬁﬁ"t&% dg—q‘le\?/fﬁ E,y tfH%t agsseggoﬁlggxge stoP%er to the vial,

stenhhﬁg e a{s@nﬁed‘ﬁgﬂﬁe@ afd vidl }s8ch B BEiriaaiatiordrthéhfiling hhe assembled

stopper and intr oduci ng the nmedicanent throu CP

vial-by l'mtsenmgdlr@eqlln oo lik¢injertioninpgrehey thypugh thgq@p@q:r(%qdé oducing the
encoul [

medicamentt e neielf'qg elnﬁof]thee g Qfl?e%‘:\nﬁb @‘éﬁ)‘é@r?lﬁrgee?w@élﬁﬁérem this

approhdH, ﬁb‘@@ve& h@ thad waik® ﬂ’&a{eed]ﬁd)r flikke injwdtioh oncamiver is msd:rmivtbs)ugh the
tiny hole in the st opper, .

terial 0
stopp¢raand tlesy withdigwn, it lepygsra tiny ]P‘Q?HPC e S10RPY gk’& er&ﬁtl ? ﬂg: stopper is
remhe?;? IkOrdaJ}? ﬁécﬂﬁé g{eQ{lﬁnEﬂa? @k ﬁoleS aﬂdﬁtﬁ@ﬂefdﬁe s dle isai3QalBhsmall

canent from | eaki ng out. However, the
enoughab &eép/uhe aaddicanieat from leakahg oute Arborggivet, @qdrc@q,‘gmcagy is gt small

t her gases fr SS t ht ou h
enough Pre AT EPBIEANS SRR G et e Y
there%?éjélﬁﬁ MBIRE cArPalRRE BN SRt AbeRme cottaminte orXpolled.

as been a practice in the pharmceutical fields to

adthgsrbeses prcticeis thophasmageisnl ficlds o ddA PrsAEYISTE gnedlcaments
such B335 1 OB P 135 Bt a2 L sl d el peARE Sk BoRA airor other
posmﬁ% bt Rihes Cey@in p&es‘e.rvdtﬂ'\w, \Hewevdrakavelbeem detetreinad trechuse

to cause undesirable effects on patients.
undesg@hmﬁ@etﬁpnyauwﬁycﬁ%mmnwym IcRAFRG eludingegocives, are

ar tive-fr

prese%ﬁv%g‘ S’fﬁe\éggfeégrvgﬁ ﬁf}?aﬂgélzcg g‘%g’%ﬁfgﬂ ffryggeserva ive-free
vacciMés ﬁﬂersabject&b eostuimm&ntlbntaﬁd/oo spcdlagaificontingd avithin 8 yisl Wagesin the

i f contai n dgl n, a L] wherein the stopper has a
StOPPﬁ’é]éflflaéleﬁ@F Olz-i’sas seibed@Bo¥hove. As noted above, it is

{ﬁo‘% £bo"v8 FE' SRl 1 BRishighd déilit9lof Slopp@easd Atk during the

uring the transportation, storage and assenblg

transmrrmeﬁ,stoﬁgﬁeami dssenebly peabess, HEhreed is1adieed, dhergfose.foryigls and stoppers
stoppers 3 WD 2004/ 026695 PCT/ US2003/ 027545
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whi ch can be assenbl ed and then sterilized as a unit

prior to filling the vial assenbly with, nedicanent.
waéhodhmagiescri nped netal rings provide a nmechanPemulSe3/027545

ensuring that the vial has not been conprom sed, the

metal ring does not allow the vial assenmbly .to be .
which caa e lagsestbéad dndzbeh steriliggd s gmnit pBPr %ﬁligg theqdaipgsembly with

. Steri]jzatjon techniqu i m C ] ;
mecicafony AR b M1 Al S gl v
not beePeBmpforkit&l, dRNabtalrinf dédsaotail@r itel vialshadds to be easily sterilized

areas, where the_ganmma radjation is prevented {?i M complicates
as a unjp by sising atgarmursierilivatinn teshnigRy onsEilar Bracesy. AngfR fng comp
reduces i r batRAt a6wg@.c., areas where
the garisg i 7ation PRRRSH B hf Blnck PO HRIRLLR], oo RdE.c, ar
the gantaR Hdidi®n i9previtedrBbal passing thrdugh thg niabezialsse gspipd which reduces

process can create dust, and/or othe arti. t t .
the asserancs GoHOAMIFIAF S1FHE GV ERTLITT CORRSHD SSHIAr S shig fEhandiing

VLA AR S | 9 Bad/by oththgarihidgtes that can
of the ! t%Lré e@@gﬁaﬁaﬁ neergll)lg Oss dfh Dehk othehsars S

ment vials can _be i
contanfih@atheaidaagavinenrhens wstablishad furyial mayesrolhantiilling-
erspective. For exanpl en. . '
SRS i EEAR oo YD1 S0l om
a safetPUSd/oPhAAlng Paspettive dFd'nCé:)dam?[e, sibbe b ihealthcuteakorediy withdrawing
a

onventi onal vials, the vi body has .an outer . .
medicathant Btoer the i, His/hey Engesy musiFasp e GHPGRoA 08 sRicgical;yial body. In
the cap or closure. If FW ;4 Rf thaffihd HReCHRmeter of
convengjipgal Ylglls’ %951%5%‘,{&%% aPr?gl%?él at | ‘%f:ch%tllg enent 15 of _te he
the cagf bSduse. Wi ke e@8RGDs bF of e @ppiue,ttheetvagile,He drerelative placement

L S R -
path ogﬁlgsn'eaﬁe Gnd/ fe%r? afd li]?éy Eﬁa‘%(/eeﬁ%&?,rcaﬁsing h Rardelgliof afaty concerns. |

h~convent 1 onal via ', a relatively high center
In add@fongsrticoyvemtikhal yidls bawepy rehatively dugh ¢t @f Sravity gnakmg em prone

~ handl i ng, and further fine_sh ang .
to tlppgtgﬁqrﬂqgﬁmgp algc;] ﬁ.}r&g{:, éi%ﬁg? ﬁgp%a?}g?osr oy élg{z}tll?%s C}h?toafre not always
well sﬁ?e‘?ﬁo?m%é:dlé filife BROPsutaMbRIBEIigdn dhéingeille filling and laser or other
needl e fi

I'ling and | aser or other 20 thernal
thermaleswalingupachandsi nes. Accordingly, it is an object of

the present .inventi.o ﬁ]&%'[ﬁﬂ%&ﬁ SR nefor idte of the
aﬁﬁ\’fggﬁ]g Cftilﬁ%%ﬁegvggé%{%rg%e% |szla1 vant argces eof torr1e
aboveRlek@{bed diawbadk@midydisddvainagdsrof el prioy a@ne aspect of the
present invention is directﬁﬂ t& a vial assenbly for
storing a 25 subst na € canent,
COMRLLS bR % BFecREESR Rkl agRehbly IawbaE a
i gﬂlgfaﬂ%icg&ctge &gg%gﬁégﬁbgﬁ h tche opening for receivin .
substdnbersatinag fmedivimemtnornpridieg Hbetly dpfihingsan penpigs@ad g chaniber in
.. md-portjon, and an .upper por.tian axial Cefof defi
fuid qapemBaiselon g e pELE orap gk BRpgil U SRS the'dod) defines o
base, E%ita-.tp'o}’tﬁ)gg ?h(f Jheuﬂi)l%? ortibAGRianY shdred Begethabeseuppar opposite side of
portion de a

I ne ateral l y- extendi ng di nensi ?_ thett 11
the midsp@tientalativietia thecbase.x Eanbrf the basglang UBRS SREH i cne a laterally-

i mensi on of t.he m d..30 pord.i _SHEA di¥nension of the mid-
extengSg PP BIPTHRERAR o AL alfulfy GUEAdR) bifionsion of the
porti&n'? Gn R2Rently plefepel tehdddimisht UPhe iprgonttincentiangeach of t}_le base, mid-

approximatély circular in cross section,.and Maxi UM e et
portici andeipeer postionsare PBHOXitely siEUaRH I TR SFESSY epdp njAg i diameter
reater tha | L e didmBRE bE e mid-portion to
Ofeam%{%asaéf@ﬁ@’egﬁ’ég?&ﬁ% |e%§té&%iag%£g 0 or spool shape. p
therelg%r &éfﬁfe%!ﬁ'aggrokhﬁaw idmbossrepbolyshapec | Rrclesbly, tae vig assembly includes a
004/ 0266 PCT/ US2003/ 027545
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pl astic tanper-resistant portion that is fixedly
secured to the body and extends at |east partially
woverd/Réms st opper for preventing unnoti ceabl e Pemws2a103/027545
of the stopper. In one enbodi nent of the present
invention, the stopper includes a heat reseal ahle .
plastic prompereesistaattoptionghat is fiwedly sequagd & theberdyi %deexﬁ‘é'ﬁ? Aigpast partially
I n_anot her enhodi nent jAvention, the
over thgts'&BB%rrf%F Bregg%ﬂgr‘%‘g{“éesﬂe%g?? g%gjg?ﬁgds é?ﬁ)ﬁﬁ |p'ng a needl e
N8 8E eAbbeMdne 6f 1B ptdd@it ieentiph.ahe stappe imilodes a heetrgbelable

to forma needl e aperture therethr u%h, and i E at t
portion exsalyingy @bﬁﬁnﬂﬂb'rlﬁﬁlﬂbé%m‘?o’é-efﬂ a‘%"(ﬁ)l?s@ ﬁ%‘@&f“é""é‘i% &‘ﬁ#’éesen
. o) ' i abi ; on that i
mon i BBt A Ak s adlepiagitn i
piercedblewith plesdle ¢o foontya wheflierspagurgitherethprughicanskisheas deseqlable to

hermet'éﬁgi@g{ggéﬁcﬁq {q%d?%@%%{ﬂ%é;&p% itié %ertrﬁi%&&%&tsasﬁggeﬁw%?dl v}yavelength

and po@v%rc' ﬂ{epesco.t fie Istgﬁlgerr chbAfiisdsiaderoplditic Bo@gl@dtaiing (P4 predetermined
wavel engt h an ubstantially prevents the passage of
wall tHidkmessoidiaataxinh diréntion gheredfe(ip rauedaterminadoroler and CRAERTBALS

B

prevent&he ?ﬁé&é@ ofRE rRRL thdupk tigiredddininalahll thickmesH thereof, and (iii)
aperture forned in the needl e penetration [

a predtthmliagc_ﬂ colar andronagisy teheavee the haéelp@fljagan _6'? the rae ?e'?e%g}ped
wavel%%{ﬂ;]% rr(?vtﬂe:rltg gégfeglgggscéaﬁygeeh% SPREARIhEd InVih¥hEdMibenetration

n etration region. Another aspect
region@herbBBinRY RE&Urminedaithé periddsofdessebareappraximateist b setonds and

conprising the followng steps: (i),providing a vial
SubSt@hglfmmth@%é’uﬁéwﬂ’G@F?W? Hg“egﬁug‘béqﬁg%, a chanber in

N BB PEA Qe #hERidd1S 1RBGBA Roa frhol e6RHERG the

tﬁgtr)@lﬁ&% predet er mﬂned subst ance, a base, a 28 g
followingistpes: t i on, and an upper portion axially spaced f'fom

the base on an. opposit i of th i.d- ' .
r 8) BIOV{Hng 8 V{aﬂ @CE@% a %@r%%ﬁ’méaaa{%g E] ngh% asBee ? %gmd
commyBREfoPRith it opdafnsTer Rcdivingthdrei-a mxdaadiingl sibstencsd, abase, a

greater than a maxi num. | ateral|y-extendi ng di nensi.on .
rmid-poftiophaarbpRsbPeIoN X BN SRAchY ST 06 BRI 4 PEBreTae of the mid-
. fusibl e i t i cat.i 1 LR a laterally-
portlogﬁ%géf) etothe ?gst%g\%]%gn(elglc% 8%}1?%?% egﬂfdl,p?l&l Igfgrtl{)ﬁ]he. fiR a later . y
extendihg BirSetBfonaneser thasenakinngn ldteraly-epeading dimensiin efiibe mid-

_forming a substantially gas-tight seal between
porton e sy S 3 e S LRt cnry
theret@*sse”bl ed stopper and vial; (iv) supporting the vial

with a vial support including a mounting surface in )
eif)agioreo filling théviehwithisubstonce asserablingfhe stopper agd vighpad forming
surface | qcated.on one, side of the.nounting surface,
aSUb%@t‘é‘ﬁa gﬁS'Flgﬁfeﬁeglstl?B?efggh? gg%‘?eéafléﬁlaé’not her side of the
%@Fteﬁﬁz&gﬁﬁ@&ﬁpty@yéemmﬂ Agd viag stopper with a
e

needl e coupled in fluid communicatjon with a source
of(ivp senteriéngha inl sithrvdlcepp @t inolupligg wopRing surface n engagement

.. PCT/.US2003/ 027545 _(yi) i | j ce
with GEAUTARRIR e oA oh Ebtes SRt AR O BACHTHERIARMe surace

and a lower surface located on another side of the mounting surface;

(v) penetrating the stopper with a needle coupled in fluid communication with a source

of predetermined substance;
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the vial; (vii) wthdraw ng the needle fromthe
stopper; and (viii) applying sufficient thernmal energy
woaoddhesqenet rat ed regi on of the stopper to fuer/US2008/027545

penetrated region and forma substantially gas-tight

seal between the penetrated region n&g th inc{_eri r. . .

oviringoducing thepeedsigumined gebstnce Hgowaib megdie and into the interior of
theviaErrbodi ments of the present invention is that the vial

efi nes a di abolo or spool-1ike shape, thus

f @il Wiithdidwigg tHeeepdle fiont thestopperpend dent al  needl e

b g, and et 52 ool e ha Mgt
the peﬁ&&éﬂegﬂ)ﬂ\éﬁﬁ 39Ca AbstBhAR} Qaspﬁ%ft 8&4 BetvReh @l peRBiRedfegion and
e preSent h e

Invention 1s that t st opper and vi al
the intemyr dfehasimenbl ed wi t hout human intervention and prior

to filling ta thereb form he i cal |y seal ed.. .

| Bap e s ISR SIS ko B AR v
deﬁne§é%§dﬂoi¥&dsgospﬁ'l€g dhbpe) tiRisi fRdilitating khd proeenti¥e of adtideneil needle sticks

advantage of certain preferred enbodinents of the

duringnusesied othienwisa ficdlitaiing handling pEthgvial dpging fillmgaad other processing.

t anper - r esi. st ant rti.on,al Vi al:
Ao ECRELE 5 35 R O B4, e BN A Ll
stoppe 20 318l BfayWPehBsenitael withan hutan éitervefidreandautioant fijmg tothereby
the present invention, and/or the disclosed . .. .-
form hemedcalyriealed rrmptyivials that may,es-Siekalized 2ad Inéaélgpqngd in the sterilized
RS il ' | afoheitd SFih
cont QRFGEFIL i E LG SohhoM el ed senari i e
preserfl iiawintigs is tBaf thé pBecor likeitamparfresistentycatidmgliovathgemptyayials to be

_.those_havi ng ordj nar Kill in the art to.,.which the
seriligalo gt o e GoRICR LR febeuth an boh AP
u iachtionardi6r tRaRclob&T @filieAentRYhereof,
b?@ggh?%g? vegfréa?\?\A?%gtsl V\,h(;fr ein: FIG 1‘:'0 ) oo

isa . .

will becomssmearicadiladppaieatinsfic i oﬁ’phecfpllgwing@@@ﬁp@ desgription of currently
nedi cangnt vial: FIG 2 j L:Cr0ss-sectional view of a

preferfeéigeéﬁ?oﬁxln ntglagé B%:Pnpﬁlgfln%gﬁla@%%ésénpl oyed in vial 25
assenbl i es enbodBrivg Debéripticicefithe Draeihgson; FIG 3 is

a cross-sectional view of the reseal ahl e st opper. of .
FSg that thess\havineordingy s],qllﬁ ig the eghtq@fgigﬁ éheoqres:‘eyf %}pé]ganon appertains

ill ] idhd, ClUeh&Omay be had to the
WﬂlIﬂr?ggl?{:agﬁgr‘f%&%r%&]?ﬁg%@l%g?a%%sfgq%e venti ng needfl}(’e %ra °
drawifigy wherein: nserted through the stopper for venting the

i al i filling. of the. nedi . 30 FIG .4 i
s S oBemanctiord et oLiviar Gntodt AL | °

r §62b a4 608 QRRGHal 3% of\d ﬁkéald_%llé?sto?peir $ha® may be employed in vial
cross-sectional view of the crinpabl'e | ocking nenber

assembliesex@bodyihgtheqmesgnti ingentiohe r eseal abl e cap to the

. ;.6 WD 2004/.026695 PCI/ US2 / 5 '
13653 i ProgeRc iR 3 kTG REREE S PPE VL AO  ghovte vt an
injectiASIRAHRI 8y ShQASite thrbhgh thé stopper for introducing medicament into the

vial, and a venting needle or syringe inserted through the stopper for venting the vial during

filling of the medicament;

FIG. 4 is a cross-sectional view of another embodiment of the resealable stopper and
vial;

FIG. 5 is a cross-sectional view of the crimpable locking member of FIG. 4 for securing

the resealable cap to the vial;
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made of a material conpatible with the predeterm ned

nmedi canent to be sealed within the vial, such as
woubeané@ed rubber; FIG 7 is a cross-secti onaPCviuszwos27545

the reseal abl e portion of the stopper of FIG 4 5

UG Gy s SoRcORL Vit Pt ReHCPIOR REHETEE ROICTRRZFT PEFIC. 4
made ?fke Hg‘geh&latldrgpa:hlﬁesﬁﬁ’ilx the E)‘I? ﬁ{eﬁﬁiﬁfeﬁ AEdiSlmd R 85hd dARd 3 thin the vial,

enovi n needl e or 1 ke 1 nstrunent
suchaﬁbﬂlbahberdmxbber FI G 8 is an enlar ged parti aI

Cross-secti onal w of the re n_of .k
7F1Gy {ds §wmﬁsctméle%w&€ fhedese f?@?et l?%Jﬂole ﬁg PP%rrOfFlﬁ 4
forme('i?ghi\égé?ﬁtl ﬂxaf‘ REHLiB1eQA rdshéifdel 't('S‘ el dﬁfﬁ@étlolaQ)ftﬂlfB?ﬁl@I &lefyahereto in
rough 9C are sonewhat "schemati c,
order mrmssemﬂyurmeal thesstoppenafter|inseriéngsand temeyingz filking agedle or like
ng gg}faratus and nmethod for sterilizing the
“EHWP@§é oppers of the vials of the present

| pMEE s9R eﬁhér%'dr ?éﬁlalh@x%ks-é‘e%tibﬁdl ivieW bbtheRésealable@ortion of FIG. 7
i ntroducin iI'1ing needl e or like ingtrunment
and showingth msuqrablelgomp@hemf far receiving amaedle on Blkginstgument
theret artial, cross-sectional view of an apparatus for
eretlipBgls| § 7ing the reseal abl e stoppers of the vials of
t RGPS gibud(E@ el someljiatl sehenaticg utoss-seaionaln sequentmt views

i ntroduci ng the f||||n le or llke |nstru
illustrating a ¢x€ apparatus gu mgt%gg crilizing the Lrsgpla e s%oppers of the

vials cﬁg%%i)%ls?nlt ﬁ\%ﬁgoﬁ E§ iR Flleat‘éh@ﬁéh?ﬁho%‘brﬁ)@ Wﬁﬁ‘bﬁﬁclﬁg’me filling needle

e vial assenblies of the present
orhkémmﬂithémnhwbﬂ]koughpr edeterm ned rredl canment or 20 ot her

18RS FERG ke SOnBHl Prial FERE sediorRlLyigf of A bRl for

f 'ﬂlﬁé Yes&llabld & M)ﬂ tH8 Ui: P:idﬂlﬁe s@f Raveatitis bplgervatifecidation
Stenh% E met 1 cal wﬁpeéeal in at he pe%gt rated region of the

prior ﬁoee’eadt@bl&tm Mpp&m@dbfor ke Hwﬂ&n@nbﬂleﬁ#m&%}b sent

BT el A S-St
needl@ﬁﬁm%&l‘f@%ﬁﬁhss&ﬁbﬁéﬁiiﬂﬂ@e pxemms frveaiidn withla, pretetamaited abedicament or

views illustrating an apparatus and net hod for
other pehstanee tabg ondaingd thefeihe penetrated regi on of the

res63! L ﬁg%@gf)ﬁﬁ ﬁre%r) te@ﬁatvécﬁérﬁatﬂf chdis-s@tRBMNEequential views

i Aventi1'on ser sea Ing after w thdraw ng the
illustrhtihg amgppﬁma&dsi and methed fariermetically 4¢aling the pengtrated region of the

ST AT e——
theﬁﬁ]]hgn\éécﬁgﬂggrefdr@ 14A taken along |ine 14B-14B and

ustrating a three-piece closure assenbly partial | Y )
i 36t EPA rtlp:p@gh hC assomewhat sshemati, crosgvﬁg:,t@pﬂ sgquential views

. |
o I R ey dasssa o
resealéb)ABtARRA F 265 PalsRETH\52RaB MM ity labdEsedlh§ aftsr withdrawing the

_ cross-sectional view of the over-nolded vial of FIG
filling a@dlcatkherefiansng | i ne

FIG. 14A is a side elevational view of a vial embodying the present invention;
FIG. 14B is a cross-sectional view of the vial of FIG. 14A taken along line 14B-14B
and illustrating a three-piece closure assembly partially inserted into the mouth of the vial,

wherein the closure assembly includes a stopper, a heat-resealable portion and an over-molded

securing or locking ring;
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14C- 14C thereof, wherein the vial has a relatively

enl arged base portion; FIG 15 is a cross-sectional
woizem/eéeanot her vial enbodyi ng the present i nPEmUISN3/027545

and including a closure or cap wherein the

° o8l PG 77 e petipg et e ero el o R B Bicen along line
14C- ?‘f‘? RRErARELrEiRGhY VRl hAA0i¥ atitiFenlat @A BaBElpdi6iBn;

ustrate representative sequential views of an _
exXdfpll isa oves-sectiohal iviry pf viabemhpedying theveesenblnyendion, and
. lal s enbodyi ng.the present invention;.Fl.GS 17A
inclugfig? 3 ¢ leuieres gp avhergn Biec Et mpled SeebiBring ifforpredfp apprnuler
reces§ BefiedeRiRded tRY titer PaH e OMAOaSHSer od tHeKaltddy;
over -nol ded vi al s enbodying the present .invention,
wHEEGS. h6Aand 16Bollusteataseptesenitasivigsequantiak Hewpaken grsmplasy over-

ol O i LT S R LB

t RIS @3A[krously NC iafdcrossetibinal, tsbquentisleviewsl of aiciliengate over-
ring are snap.fit to the v_ialgg’ogy,, a]gedthe ) . .
moldingrpsasess ¥imaildng ovavapldpdvialssaborying (e present Fuieptiep, wherein both

s e g
stih &8 isuncrosesactiona viéw gf arothel oialeohbodying the present invention

sequent i al din rocess,,, EIG. 20 i s . .
S P ot BR eSS 5 to el gpos esistant coveri
snap it £3 thd Yockiilg@ing?l i s a cross-sectional view of the

| stopper and securing ring of the vial of FIG 19;

FIK3G. 29 As & sross-prstiopa cti¢w ef sriasher yial embodyiag thsfpresegt inyention

w t.h the tanper-r.esistant ver . . ]
wherbln'de 135per AR ST BRI (of U8 hsipd § TR HrialTHoinfe prdrel
t NEIG. 20RE4 cloesh&tionil vienvEihesioppell of theviat efiFihdpet o;

FIG 22Cis a perspective viewof the vial of FIG 1
i | ¥165 21 43 # prpst-pretippalige b PEthg sioppefAndseCying ring ot the vial o FIG. 19;

t agije P%%ﬁqg h?%%géctﬁ/g\(f%av g{ 1;1‘19 Red o’f"pl’@.rl? \)gitltl theAMPSErelifant cover

resea opper an ow sane t e penettated
remowed;h t he needle of a syringe to withdraw the

megdj nt of other substance t.ai.ned within the.
e s A S F I o R L
coveV figIPiecar@tthaktoyi al embodying the present invention
erein the locking ring, cover and base are connected

 t objét- BBE ibg patspective iew ektheviag of FIG.d8 illystraging the frangible portion
- ' | V- f.th i al I ;
o L ARTIARED YRl ) Bl o Bl i 8 o same

to beQfenéttdbed wih tldndelile of AGytifgdtopeitiahee theedicanecmfiof bther substance
vial assenbly of FIG 23 wth the tanper-resistant
contaipsfewithiafhs wal infg e springe; an expl oded, perspective

L
wherdi tROTEKDIRGERS cRET AMBBAR At DENndded folg€thef By ilrasonic welding;

sectional view Qf a

g{g@gfl 13 & E§s-pestional view o '%telll?arl oﬁ’?é} g}bodyl ng the
FIG. 25 is a partially exploded, perspective view of the vial of FIG. 23;
FIG. 26 is a perspective view of the vial assembly of FIG. 23 with the tamper-resistant
cover removed;
FIG. 27 is an exploded, perspective view of the vial of FIG. 23;
FIG. 28 is partially cut-away, perspective view of the vial of FIG. 23;

8
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FIG 30 is a perspective, exploded view of the vial of

FIG 30; FIG 31 is a perspective, partial, cut-away
woizem/éesshe vial of FIG 30; FIG 32 is a per BOEmiS2ona/027545

partly expl oded view of a needle mani fold used in a

neertl. e filli machine ..

for 20 ity pRAGRE WS of ndthih il chibadhing tipRBN 1 Ention;

ot RHEs. 3Qub3palsp@:t1tve dplatedtvidwefthe hial 6 FIG.R0G 33 is a

9{& eirs ecti e Vi ewalof t he needlﬁ mani fold of FIG
32 16¢ t%@i PP Ve’LRf‘m podianay ey phths vipl of EFG. 39;

enBi®3riea pérsﬁeoﬁ&@ rpar@y Ekﬂl&dé&%ﬁ? 6Ph H@edl@ﬂl%%lﬁmsgq in a needle

Iurall(%y of vials nount n a transpo
filling yaqdudg ofp ere Sillingwechingifor asstic ﬁumgdh@wamam ) medamcm or

%Q&q e heedl es and ready for needle
Othelagu:b to é\gé%gl%e‘iﬁghegelp’r ont perspective view of the
neBkd. 63 ipanfrbod ghrapedtivd vieeRTile lﬁe%afe@ﬂ%rﬁfold: !)FFIG 33 Jocated in an ¢ ‘ap”
the needle manifold in a "d position wt th
POS“{%VWHEgaP@él lernciaspen ‘?fr?gSt@lﬂé ﬁllmsmmlmﬂ end mpqﬂerahfy of vials
mouﬁt@&w&’thﬁxl Strdtifort E%ti uu b ?tst%f \gg?% aﬁé a%sge gﬂdargélél Spe that are aligned

di cament” or ot ubst anc

Wlthﬂtaeneedlns mﬁl&eid}(}"orasedlsﬁmﬂgear per spective view of the
rt systemof FIG 33

nmﬁ n.fold and transp%
415 hEORHISEPECHYE ViAW OF dsvisedlemamfold gretranisport system of FIG.
33 sholWing 86 ne&I1AmRRIFSIASR ta'“ Swif? ﬁ 1tg§n Rith ARSHeediE gcl?nne%ﬁﬁ ng the

i nfrared sense mani f ol dovvnstrea
resealablegitepparsif ths vialsfang Ifmag B2-i3Briom ofithetvéals éthenebdisathént or other

|1i.ng machine for |aser resealing the
S“bSt%ceﬁ? Bt ﬁ&i"é‘m""i h"efeﬂ%’ filled vials; 20 FIG 37 is a
paIGL §5 Bﬂﬂ’e@qﬁﬂs e@ﬂﬁ’e ﬁl'eﬁf\@‘tthé)ﬁh%tﬂe\ihﬁﬁfo@(i afl MH%{E system of FIG.

33 hl ncl ugl ng a needl mani fol d, | aser optic asse
shgyipedasacsdle mftb‘? qfﬂé’éﬂ | @ ffl] positiog; and | aser reseal i ng

a0 Ols e e M OO R SR a0 o
downsigetm ef thé néadiz mﬁﬂlfslklmﬂﬂ]]@st 33 npedierilesiobab 4 g IséH&eﬁumg

e driv sqonme parts renoved fo
mac%eﬁﬁ%ﬁfr refgﬁli{) e§9 ?g"lﬁﬁmetﬁﬁiﬁg%vlél%onal VI ew of the

NG| 37 Rt lod
i) % B 5 ot i A8CABLAARY B RRUMShO it mca
manifglgy {gserpptin essseddies sndsensoes, forpicedlp Gidling aml.laé%k EesedHB thé vials
el ev nal vi he nodule of FIG 39A
therelﬁﬂ%n\%qﬁth %/oﬁéaéarfsé%nél %rﬁlaf ’n the nodul e and ready to

b @I@\mﬁb an pheeleedticatviciv drerk m3@uEbEFIGOG éh%ﬁ@r% i %e%dle

e atlonal Vi ew of the nodule of FIG 39A s

mamfe drie ther Sree plater and widosmme pmswcmomed/\fdr lelatitye

| 'l
P55 B A ST ASRBPES, s
clarityt, wathpateolly oals tecived withén thie @h(ﬁiule9 aN@I%Q\Qﬂé 268 des in the “up”

os1t1PCT/ US2003/ 027545 FIG 40A is an end el evati onal view
POSIURLE t he module with parts renoved for clarity, and

SPHYY398 18 Bn BXEERYAIohal FEF or A h5a A8 SEFIG 3 9%”5‘110%\1?& Vials received

within the module and ready to be needle pierced and filled;
FIG. 39C is an end elevational view of the module of FIG. 39A showing the needle

manifold in the “down” position with the needles piercing the resealable stoppers for allowing

the medicament or other substance to be pumped through the needles to fill the vials;
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FIG 40B is an end el evational view of the nodul e of

FI G 40A showi ng the needle piercing the reseal able
wetepmeéssso, in turn, fill the interior chanbepcofustdes/027545

respective vial with a 5 nedi canment or other

substance to be contained therein; FIG 40C is an end,

&6V 40A dnval endi adevatibnalhaewroftheanesulawith PatvesIRyRA E‘Qf qlggity, and

.heedl e enpved fromt re |.abl e stopper, the | aser
shom%e%mxswf?ynfaﬁ%rn%ct%e&%g%%é?‘%‘S&genet ration point of
ey, R6B M & erdevaliBndIRise 08 tie meitds oRFIGhd0Aashpwingtthe seedle

of the resealed portion of the stopper tg ensure.the . .
piercinigrtherps¢alable stoppas te.daturng il theantegtpr P@I@’% Sgtheﬁesé%‘?ﬁtﬂ@d"éﬁl with a

. view of .the.,n I ];gq!g' he nodule wth sone
medicgment Of OHhS%‘\‘?étgﬁ?%t?’ Cl a!rn]lfa?é/e?a t'@%r 42 is a perspective
VIEWAOE it AeerDelevapionhioniewof dre modibaof KiG. #0Ambawing the needle

wthin the nodule for sterjlizin el ected surfaces, ..
removed fiomdhe respalaile Siopaeh B 155E Beash bee ARRSTEHE %@Jp%penetraﬁon

point cgfgﬁ‘é@eeeglef %@t&@lk?&e{@? iéslﬁﬁfg thie PRk Ad oFRIck RbdARId PRGSO the

nove arity, FI'G 43'is atop plan, sonewhat
stoppe&i@dlejmteitheiﬂt@t&t}bbftﬂeeseaﬂpdul e nmounted adj acent to a

screwtype conveyar .for [ ving, the .yi.al g..t

Bl ¥ Rpesy paploded Vi thE R EHAR of e QU v ome parts
remox@&féﬂ'@aﬂf?‘du' e nmounted adjacent to a closed-I|oop

conveyor; an inlet _conveyor for transferring the erTPty ithi

VEHGE 91248 b petspective osavdof e produlsnsheyig angrheany upigmoypted within

conveyor f.or recelying t LIk hidltBe module
the me Rl g GETY ST b A Gpa A SR LR e mo
chmnﬁe?pegllaw/iﬂgthte Beddé RAITH1d anderdidr parts seved fortdbeityi | | i ng

needl e may penetrate the_ stopper i mar, gi nal rtion
oFIGHB iperiert Plan @mep@@t %ﬁhe@pgg H@qur}&%%@?d‘glﬁ néqjtmgegtﬁdéacent toa
ngl e Vet X LRk, and the
e AL B Bt RN MmOy, S0 Lle,
UFlEs 44 s e to@plpar sonesilat sthemetiv viewfdhe medplgimepuitdeadjacent to a

frangi ble portion thereof: 25 FI 46 |
closeds g0 SERYSYPE A0BGF IVEYR 107 iyt Yo Sy fb ¢t Bl closed loop
conveyBIREA af St LafNeyof R Qbceii@irRdillel latud rékéaled valot her
réss-sectional view of the vial of FIG 45 including..
t [FEGt 4fmsercrossesetisanahvieworfanother vipkembasdying 1§ PLfseat tovention
Il Lustrating,the ma j ] . : able
whersgp s gfE b oy PERAEHe e siBbfdn h P RAEqgR BPRE penctrabl
regim]tcl Bethb f@b Bérdt 6 hoita ﬁililqgle @Nl?ﬂivd,tpg]ml:albgmolegh visl, apdéh@@sealed portion
rangi bl'e portion thereof; an i S_an_upper .
of thqﬁd}pmwgéwy be conesalegfunisichs fastbesfostsieat Caer upgR rqRpgving the frangible
" 20 gfr/ Q126695 PCT/ US2003/ 027545 Detail ed Descri ption of
POTUQ &Y rent Iy Preferred Enbodi nents Reference is now .
e, 1@istdnaippecpmymativergiet of iheviak of F1Gh 45 piithihe tamgrer-resistant
describing, in detail, preferred enbodi nents of the
COV@TﬁP@S’@‘?ﬁE di scl osure. The figures and acconpanyi ng

detiai Wt HBaer bibki-odtiBha wwef dediasf XM sludingtthetamper-
di'scl osed subject matter and are not

resistant cover secured thereto, and illustrating the manner in which the laser resealed portion

of the stopper is visually concealed under the tamper-resistant cover upon removal of the
frangible portion thereof; and
FIG. 48 is an upper perspective view of the vial of FIG. 45.
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5 intended to Iimt the scope thereof. Turning to FIG

2, a heat-reseal able cap or stopper that may be used
wonodhesessal s of the present invention is indPCatuseno3/027545

generally by the reference nuneral 110. The cap 110

i ncl udes a reS|I|ent base 112 nade of vulcanlzed
r ubberDetailed Resoxint ff th

i nary ski I - l L&ribi
T T e
detail RRéfetrod Smbbdifenls qflt}ae:@dsann discloswret The ﬁgures andadrompasyng

dt di t t
detalsfsanpise FADPHEC PR aTEGE (08 LSRR Lo TR BEY 43 50
intendgﬁfté H&ﬁtﬂeggp@ﬁbr&qu pheral wall 115 shaped and

Renst oned e slidably received within the op
eMdrmifig ® FIG. 2) a Hebt-res€hlebleicap ol dtdppeahab sraydgeaised lrathy vigls of the

nunerous. di fferent t ass or 0
presergpeRIpRisIPHeg ﬂ%@f&&eﬁéﬁﬁ%ﬁé&ﬁeweo?mg?@ffdo Hhsrégp 110ncludes a
res111e¥1{‘9é(¥é lfIQ 'h'%a*dé 8f i c&ARETbbE br'ke Matdtal RichSs khaws to thesdof

or storing nedicanents or other substapces.
ordmém cskﬂf]l 1a lthelpedtintof meegldtaqemabie for ushhyibe panyfgciugg of end caps or the

e di cane
portiop e ERLIA G ARE ol GRS osed 0 BEiCHReRor ber
substadaPe YeQontaied &X SERlAs, Sudk bd vdcaines. h"ﬁ]mllbasag lbﬂeﬁms alowker
durin sterilization, f||||ng /or at h essi n
periphgfraltwedl hthﬁhapqglr@ddhmpmpo@éo 31(1 J;eglfplve @18 opﬁri%nd ofa

vial lxél fl‘nelﬁfﬁﬁﬂﬂ‘rﬁgy Eapegg gr%{jbﬂﬁﬁne%hs%ﬁ%npﬁfb &s or plastic, or

SO s I mensi oned 20 tO be s |dabtg
any oftRE giaweid] thiat b currédtly @deter bembmds khénen foraise in donngetiprawith making

il SO OS2 S0 L 045 8RS DUt s s

| Rlanldn® AS B@s’é B8dfutheebdlowemalvidl pasfaably
Cham%f(a)l.ml\fg’r E&&]}]IQ?%F I GS. 2 and 51 the peri heral f| ange

deﬁndslaB“daaibdlcﬁ r shealdikeishapeste, faygkemplegiagiisate Randlingiob itker\gpl during

120 e vial 114
serligi e odios g Bt et e REE ond MG (ARG il T base
112 0@'&1@“&?@"10 F@@Rs defled ahaippetpatiphbiahwhihé 17 2o thmd and dimensioned
eri

eral wall 117, and an annu{ rori 124 eﬁti
to bejs reyelwcbmtbwet € BB@} e via ﬁ]él ? BRI weg }ngr%%nge 118
prOJeEItbs ealiRRlaRy £ R 81%3_5@@;?15'6% Qndl Bf ﬁfe’ﬁ%ﬂgﬂerél%aﬁl Yﬂd ’Flﬁet\tlhlm 14hRfines at its

I rec base formthe

open @64 & pbtittbral dlanngZO Tzhe shmeml F6iSe2 pod 84 tbﬁ pqmélem@fﬂane@ 118 of the
an_upper. periph 1 S
base hb} sqalipgly ,enga@@gﬁ@ ﬂﬁan{geégg 8?%2'1? 45 t Q5 ag ﬁﬂsetlﬁg-:rface

betw?&ﬁﬁﬁ? }:5 a8, Qe B8sd f‘l@ RANALY cﬁz‘ﬁnbﬁ&ﬁ@;fﬁgei 2dessel 2t fomped Within the

nge, and projecting outwardl rom¢the recess.
uppelﬂperqmaral vell 4 ¢ randranRnEdar Ema}?& j2:{0 eﬁﬂ@ inwatAly froppthe gper end of
13 ase 132 of the reseal able portion 126 are
the peg ed and shaped conpl enentary to (or define the
m Arré’sfeallaﬂl'@ @Brtidin) 126118 fikked19 fréeived wifhive e uppér ebess ipPef the base 112
recess 122 and annular rim 124 of the Ease 112.
to forme therassanitisd capHld O ddeapseplablepprijgny Boclefnosayapper peripheral flange
8, B AR Jeces A i B6ated BRERASHpBite side of
RN SR A G AT AbALS 120 28 eEBcEOgaRpc sdeo
the ahﬁ\ﬁﬁr febRs lwlfﬁl!dtﬁzl‘e to it flidde] eﬁqdrmojectmgd)umaﬂdll}nﬁpmdhe recess. As can
annul ar recess 130 to therehb i, xedl ure t
be scra GbBIGbRang o He SRR Frerrsr Al e HAST PGS portion 126 are
dlmelagllo}n!:d3 ﬂld]s?lg%édsto Térﬁérﬁ%*o g@:‘@:ﬁﬁ@ 1R th2®r &Y of) the interior surfaces
neric
of the upper recess 122 and annular rim 124 of the base 112. Accordingly, the resealable
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5 a blend of a first polyneric material sold under the
regi stered trademark KRATON(r) or DYNAFLEX(r) and a
weoeeowmrdeayat erial in the formof a | owdensity PCT/US2003/027545
pol yet hyl ene,  such as the polyethylene sold by Dow
Chem cal Co. under the tradenarks ENGAGETM or
portion 126 fquessediisoatiped ot sthervrige Tecpiyed Hiinsbe YRR F3cst | %1 that the

ar.e nded. w.t Shtih
anmule e, A6 850 By Ry Roo Rt g n) ey Kol
reseal S3€ POYEioNBiMid Be)basd. N one enbodi nent, the 10 bl end of
the first and second materials . is abo

50:50 b .
\@hfgrﬂsealahiep@eﬁefl% & B effﬁ)éy plad ef # gitien} Bl gREmafegel, such as
a blen% g? gtﬁr%{)rﬁfrﬁeﬁc 19&‘(61’1&1%8 Exethb iguRd 4B Rk W R XTON® or

rier properties, I mproved product shelf
DYNAFLEX® eﬂ‘ﬁransee@hdmamslea It]adafokmtqf a lawrdedsityepplyashylene Fegh as the

t | d TM
eSSty R TASP e e SR ST 1
some %ﬁﬁ&ﬂﬁieﬁf‘sdthg ¥irdt388 Secohll lrﬁa%éhdld"ar% IB)ﬁ‘:nld@c[ ithBid raﬁgé of about 50:50 by

nunbers and materials are onl 15 exe%eq
weighh tveboat 90:408y N\mygmél et;,rﬁm‘gtggltenal @ggqr;dggatgmalbt ngiegibodiment, the

ed An ortant.f

e RS R B8)LAE hy PI PEAPRE e e
blend biv&the §igd hél’éria@ by itBsiLhrelif@raved @\eﬁérébr vaporibageer (proﬁertiee and thus

i njection nmenber through the reseal‘gg]ﬁ r%ga
improPed pradaet shelf fifrs mp@ggql ggqt éeaé@}}ﬂfqy@ A redugedyeo %llplgd)f @c’uon

Cc

1mpr0fvaﬁil {rﬁ)@?abggy 89 m% c{t/tg% t%g% g%#ﬂaﬁﬁn ﬂﬁlﬁ;@{e?es?sslggs%é nféx'rs BeH be
recogfies€ by Bfee slNMEIn tBe ﬁ&'tlhblﬁtarﬂ, thesesmkmbaws ancbmateriplsiazeeonliie

degree to which the nedi nt .can _be absorbed into
exemrlae/ hpwpyshe#nd; rﬂ%‘&ﬁwﬂi&fl&%‘ﬁ% q‘?%}“‘é‘] TR F?

D%ﬁ%g@ ﬁebﬁ:feeéffthe AR ABIEHBHION 106 Kd 1AGt i0be ﬁdsézﬂﬂblélg) form a gas-

ring I'ning an upper peripheral flange 136 and
tight seal afveeinseirigpheedle, $irmgger an@}‘flob anemhen theaughibe ressalable

nd 0_and 4,
e ghaP e Mol i SibeR0E) by PPN el paRASSa by e
need1€ hé ARBHLET fPhBEFb%. e 028 alvassebfagablasdedtpolynatdeseited above is

surfaces of the cap and vial to press the sgallnignd. b
that itfis kngws t@mlmmzecthpdeergetwhwhm@ RppiFamgiy o Be ed into the

mai.nt ai I bet ween
polynpgrdn ggIBpanS by eﬁfetr %&6@% VRl v, Ihmé%%?ng ring may

beasd sluFehe lockingwtchvtpingd fing b4 ésrﬁmﬂg arsugpier peripheral flange 136 and

plastic material , that na e sn t
tovermeriatdon b ot menbed BrSRRertbe 00 8 yigh 4, The vorer
and 1(?\9&*%3?1% %P? l@fé@ﬁecﬁﬁzel& h&r the %ckﬁ%@ibg @8 cARped bb&terwise

O As” shown' I n
pressbdagainse ﬂmeddydabm suefpeeh 1f thescaplaodrvialite pregs qhy perdimg flangesyof the cap

s S B P g A 5 RO ety e copaa

vial. Qil%ﬁatfvelydt&ﬂsaéﬁg AR a3 He Formdat of alron-rataliioenatdri, smbh asa
vial.”"A venting needle 142 |ikew se

plastllcmﬁmaidthahn@umsnaneﬁtﬂeﬂmmdmseiemfﬂbq oiphoB! Gaee 120, or otherwise

t ba WD 2004/ 026695
secur| 5@%%@%‘6 @@%Xﬁbb@s gesé@gg%e {;romt e vial 114 as
t hgs BRFACANEGE 3] the ﬁ&ﬂqssebﬁﬁlel dapd 10 lieshoival with a hypodermic or other
Al ternatively, the needle 140 may def6lsa{}§ one

type akaerllo L4 1@@@@1 oo eesenlabls poBianeR20cA A B ipl Bt 112 in
ordertfﬁ d}SéaSnéje Ins ar%\% ttmtﬁ e ¥hath ?llo f"tﬁ@{llai hg %ﬁﬂMHl@@ likewise

e nee r t e venting need
may bé &seﬂéd theighelecitesealibje parkien i D€ afibtheresilicnt b@mldﬂen ogger to allow
"multi" lunmen needl e wherein the

12
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5 one |unen of the needle delivers the nmedi canent or
ot her substance to be contained within the vial, and
wanaoidessss umren permits the gas di splaced by theCcT/us2003/027545
nmedi canent or other substance to flow out of t he
vial. The apparatus and nethod for dispensin
gas to o¥eatiecfeomaitite vinl Dt thesmbdicamentds denesised o the g}al réjtengiively, the

needle %6 iy méﬁgag gﬁq.]mgr r}agrg ax%élg;%n%%d%?%\éa r%elane éﬁ Ma@meﬁéof to
allow da8%8thén {HRVIRA13S val eviethidubh &nd {:l’reeabysahmazhte Batniead folr(the venting

Application No. 60/484,204, file gurge 0,
needle éﬁ2,| arlteeineefiedingniale the\fpem Of.ﬁvii ? Qe Fqulti Slélg}eg&egdleg@erem the

one lurB(Fn Q\ﬁ?‘g ﬁe?cﬁ aeél}veg AN M&ﬁgzaglgfl t &f dtflér'%ﬂbsﬂ}ﬁ:e% 9(1: cont@a€dwithin the

expressly incorporated
vial, add@drRuRR @ﬁn@lﬁﬂ dRith tm:fgah Idtsptmed?by!thedned:lbamezm er othnr substance to
oper ati on e reseal abl e ti.on 126 is,inserted
flow owtrf theywial. 1’]_1123 appa@tusrad ggglgﬁ;\oqrog @spgrwwgzlg duiaféenlt or othep Sifbstances

dissued J
e s T %2%“?3“‘??& 2t o

24, 199Rakd bivge praferdtly), tay take a\fmm asamwmlin §i Rroistonal Patent

Applictien bsSaMBER HediGe Al Fsaiidy PGy SRRRF YL HoFlog 4, Hear
Sea1ab§é é{%' A gpa?atﬁm% Mo EFRTEIITg THEViat's exchlof which is hereby

such as | aser, beta, ganma or e-beam
expresslqdnmrpmatadrbyaefemnm ay pRhekihe Ptﬁsﬁlﬁdjéﬁ? &P %r di nary

nﬁ’e‘lﬂeéa ?%{ﬁeggs(eﬁlg elpﬁétlo 1t23 g-pﬁr oug ?@ﬁg%%sggg %Rﬂh ssemble
end cagquh@ghd]a%ﬁ/ ARl ivto tiesopenent o dsevidlld 4ufhe Ilockblgmg 134 is then
ree end the needle is received in

crimpedli® piacetth doa; the canol 10;tp t]%equﬁl ang; rgfﬁ ‘Ehg ﬁ@ﬁf glgr?gem)a% Ehnet 18terface
of the cﬁ%%r}c{] wgl. 9'1;1 te zigglﬁn’t%iﬁc{‘éd ﬁCUuﬁ 144 PrdfSrablyk@¥MHRA sterilized, such as

oug resea abl e portion 126 and the
by exposiig the Bdsemdbeto it@iationy suiﬁrastl@edrbaw, g@gmﬁ,o@ gbepa radiation;<in a
seal ed vi al the | Lca

mannggi kR tP Haosg Hgﬂrgg]arjbﬁakllﬂ 8\9 iPSFU 1ne éc‘ mg(? giﬁiiglﬁeeﬁspensmg -

$hrbBsh e kb¥eable oeditafrbmarﬂfthet fesiliehtbase 112 until
needléqﬂéo Qﬁﬁlggé%go an%il 142 grg V\nept hdrawn from the 25 g %
the fretkd odlat medites ropivediinteterrbpmber bl ofgheat topin Gtndrpense

medicpRentiit g by RE S %ﬁ%@%@é@Egyf“f‘ﬂiﬁen%@%“ég?ﬁm“ he

resealﬁl‘il@ p@)ﬁﬁ)nt %6 dnd tﬁelwefiﬁemeﬁge 1 1ein qadmtb dravd gar feas ﬂ?maled vial as
her et i ca sea e. nedj came n.t Vi,a

the iqugd medisgureat s dnaosited HEbindbe Bproar oSS (st P ppdffdinent has

been ‘ﬁ?@&ﬁi d W nﬁl‘h tﬁ%aé’hd bef G5HE Ivi%ﬁI thé ?&écﬂ’é@' 129 ahﬂ 842 aRosithdra#m from the

he interior of the vials, thereby
cap 11@ raﬂa ik desctibed furthbsbel @0, plasat m:olﬂhalr ¢r5ermopmu%am&wd@%@e portions

ot eSS e Sy e STRA Fan BT e e
punct?%\ﬁaa?éaég.ﬁd b rrhdiRally ééaﬁéhe %e%@ca\/ﬂe@t m&etﬂ‘elviats is t hat

cament n€ed not contain a pr eservatlve % led
t I(htee{dvamtagdnef thbdlnstrated vial b@dmbhmél@azéh%@per may be reseale

Tollows 3 aamIot 63 SBEH ORI SRORYaIRS O o g oy atting o vils

pamchba?w JulitHBIE Frat @ wii hgires@a&qv@lﬂee Snéd‘icaﬁﬁh‘ﬁts mh ampmscla/n‘am-ﬁee
in the reseal ed chanbers of the vials |s

vaccmem tmmorchngd ofurberasdvantege of the dilusgrated vighs 18§1S&Pat the

! f féorib&d drawbacks and
medl%né&e fcgﬂt%bfé}gs&rv méﬁ@ﬁergﬁqi?ﬂg uégﬁv% angt her awbacks ai
disadb&%&@és@ﬁ'sﬁclﬁﬁ:@ﬁ@@hv@src@&& avoiledmay be enpl oyed in the
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5 vials of the present invention is indicated
generally by the reference nuneral 210. The
woesEaketse stopper 210 is essentially the saneCcadStdes/027545

st opper 110 descri bed above, and therefore ke
reference nuneral s preceded by t r%L "2" instea
ofnother adeniage of the ilisiraisdadpl easenyhl ¢ igdicament within the

1resealc=((§c1K el{raﬁ@@t g f%ﬁ ﬁ?s"YQ n tec%%l Anllndib&or otﬁeﬂﬂge ﬁfec&éﬂ%ﬁﬂfpﬁrlﬁéﬂzor other

I 1es on Interiror side of 1ts upper
agents‘lﬁfth@itﬁfo@bhewbdhe&ﬂe qial arstunéchor tgemspm&edZSO As Shovvn
best in FIGS. 4 10 and kéhe reseal ab %g 12 1 in th
dbr FIGES 4dhrqugh Sﬁ@prhsheﬁ%ai GFPERES Op e 1t 14X be S3pIOFRA in the

vials o?lﬂéjfﬁx%gent 'irﬂ’eﬁﬁg% E,Q?&lbﬁé‘d énePJl&tB&btﬁé TERneAumeral 210. The

S| oned ricti received within the
resealatsle s@ppariiorig eﬂamﬂlkyrthegsanwzm th@ stoppert1l @ dosasided abovepand therefore

t hereby secure the, reseal abl e, t t |
ke g e et 6 BEBuAeS P o el spg B o

1nd1ca‘1:r‘Ef< %l%eﬁtb da sQhowh Bedt WEIGS. Aemd @) teHas¥@1 2 0f2h® cép defines on the
Ity of raised annul ar portlons or_protuberances

mtemmrdmr 1*a|uppexsmtmpbdrah_wald a1aem grenular gserye Z0nels shgpm best in FIGS. 4

T

raised' Iﬁ‘ﬁfh(‘)ﬂ bieprotubeiante 2Ty dlﬁleﬁsmﬁdfdmtbeCfrlsmiallp edaom&d viithén thep
vial. As shown best in F|GS.

cortespondaE abndapgrpeyeos (tghelerse Rdd Tofherets srsage disiFagelablggportion to
the bagfr:] P}gsa owh H fﬁﬁj GOﬁfetHaQerb ﬁ%ﬁ%&é@ﬁ%@&? the2kferidekidB | bﬂﬂs Power

Far surface portion erein for receiving
peripHerallwaltR Yeepluealivy of faised emmtlanpoetions capravbaandse 44 aXlallY spaced

e RS iy APt
the caboal gﬂ.g R vist 4R ﬂfa&htarteerﬁﬁihfﬂnﬂﬁg b hefedtid bl twédheth@ eapldndrvial. As

portion 246 of the resSeal able portion 226,
showPbestén BHBS., 7 arikeS, rﬂeeesﬁa&ﬂbleepqmpn zaﬁnd%fmfs gnats topsprige@an annular

nbl ed e, [i
ralsecﬁ?qrgpg\noggrogﬂag 824%8%1 l%a cf@ essCr | %ec‘ %ﬁlgfggﬁgtalﬁgftm for receiving
a fillifd A¥ad1é br IiteGnsthuriért s c?eﬁbnbbﬂtﬁlirﬁd:m belogy. amy shosai 1n§ﬂi@n$ the locking
or other fluid into the vial,_ Then, one gr nor e,

or crigwitg s Hedetiicar ceEb ARTTUES 230 B ITRAPSE U A P irg g fethrough
the %&’ar%xedosor;&@g&@8fﬁ1@9esrerraae GRREANDS. Wi Lh the

eac I Ngs" O e present I nventor's commnly owned
U Riefe%ﬂﬁ nhe fesealdhld &, Zlmndezml 21 # ek assdvpblnd @ndorhe locking ring 234

. Transferring Artic¢les, Trapsfer .Pocket d Enc u

is crigped g Ot SEACCRIR 0 PGS st ordidadpy g ?i‘? % fior o
i | e Figh, Jﬂeacrr&ﬁ@er v
mtro‘g{&ﬁﬂgt ﬁq“?‘ﬂeiénfﬁ% ot °‘§9‘rﬂs“é§‘?‘§ﬁb“§‘i 10, 2002, each of empty

cap/vidh iasdenibdieh ereainyloseds steskized, imtoep be iapepopgd Fraccardanes with the

| T t
e B BRSO A Y1589 e
"Meth&Pﬁ)lf ThansiMifd) Airticlss, PERefenPOckel %ndﬁickﬁdre"mdmr diIeSi Patent
W

th a sterilization indicator.. Then, .the é?ﬁ 'P
Applisetitre Benipl N mé%%&@é& apfitled nTranrfPraB%ﬁ énd or Transferring

Iudl ) f
sterifs g, g Rep Eftoet o 200 put Sl A %‘%ﬁg%%&“‘%‘&a“ed oy
referérite 3k b&‘t oh R pkéseigdoshtd) m&@hpﬁﬁm 6SE0DESBay balp]raced in an
t he surface of the franme and cIo qu %V\glglliastlr tea dicator.

mtenaﬂ} &rg o Inpckeid whichis closedyndy Hidegly ds BFEHIARIORdnAL

p [ f iRE€a BAYing frame
Thea e R4 ?h%%s?%‘ be pied {REH zatf%ﬁﬁ?é% b LW SRling
definRigedrearallay grddve oasgenipheal mhcrsﬂlereoanahfr tansfergiocket is stretched

pockets are sealed within an "external" pocket and

t he assenbl ed pockets are supject to sterilization,
such as by exposure
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‘and ppigatiepplieation gn pdfesie Mateinbis eRrlY Snerigpayedam

5 to gamma radiation, to sterilize the pockets and the

enpty cap/vial assenblies within the pockets. The
wonrengkewspocket s then can be used to store an#ComS2003/027545

transport the sterilized assenblies to a f|||ing

system wi t hout contam nating the sterili|
over thessefae pbthe frang ad dlesed by 8 elastie Har}d(p\feﬁglng the transfer pocket and

recelv]e? Wlt%ﬂx S&Ql?eq ﬁﬁ Ve, t”ﬂ%‘%raﬂsn Dbck@PRkdvisd @ incldd8 therein a

em | n a sterile enclosure,
stenl@eﬂiénﬁﬁkﬁca&ﬁit)tl%efﬁrzﬁﬂﬁ, th¢ essembled transfer ant interted peckstsogel sealed within

R o S e
to gan?m % E{T ﬁtéﬁl?%stfn? bocﬂ%fs%n@ fnd é}ﬁ"pt? REP/AFHI h&emDEes within the

osed Int above-nenti oned patent and
pockqmﬂamtrempfet poeeisothen aan tzdlived io/soreeandfor lansporthe steriligsidy

per i sed onth aling. f
assemb er o 8 SRR D NG e P EFE iS¢ Ry 25 futher
descr1%¥c'§frﬁ_tgb QBW@&Hﬁ@oneﬁﬁa&ht il pakcdk 8pslicadon, hBe Hilinl system is located
se

lies into the filling system enclosure, the
withirs& etlerllel enatosane, antithe amt>SV1n1§5arq1@ﬁ9éu<@ﬂé%%ébe enelosprsdty regoving

and dlisg% g%%;?gp%gﬁe{ﬂ Oé'lgln(g[l ! 'tﬁQ %Iﬁ%{%e'r(gﬂée tgn gfer pocket to a

windd af‘ﬁﬁlﬁlfer post sTaBe éﬂdlkﬁﬁrd Mg methaxbdmﬂemnh Mv@meam)ned patent

and patent application, the portion of the tratﬂggeealimg frame

for se?urng&tth? %ﬁ&@%ocﬁ&ﬂo't{lé fafal Bﬂ%fttltfkeﬁlth g@?ﬁ&n%ﬂémﬁﬁ@ SPrior to

m croor gani Ss o ger ns her eon
releading Ak vinlvasdemblins frtodde fﬂMthemW dnam@tﬂtzhtl@tuglldlcators may
the transfer port. and into

be chpcken BT 1A P 10 B EPBS GPBAOR A" AR AT BUEK Uprp aatained

throu §t§ ZaGnll %n@fgpt )(s HéRtibe PR IBIBbIve Sn@iRnEE PRV Gna Patent
Imto a fill machi ne | ocated within the

apphmuen; the pertmlnorfmln%trans wecked questyingthe frame is than; qyaway and

SO0 SIECDOT I AE: oS50 PR o s

thereSH) 244 € Al tHeAnRam potleatots: recdiesd thiwghithad trahsférpgrttahé into the

25 filling process. The reseal abl e portions of the
enCIOS‘ﬂerpers may be sterl I ized at this stage by direct
cecr tl\%d'%?ﬁl e, fieY t%fﬂa??&dk‘éf‘ls o%%nécf‘ﬁld the empty vial
|ca on O ofmo radration, such

assenﬁbliéeaﬂa readivad am:hloadai mhm/\ﬁllmg nidcidie 19¢at¢d~iwr§hugﬁh©:¢enlg gnclosure.

appar.at us, f cauteri zi.n esea
Once bR e Aokt URdEARNE e & S PRBRGE assibly may
be st&i{2ed Q%A,IM iD¥rdeh® fuﬁfx@ﬂ' SRGE thi WB'cohtadfdates diter thdvial durmg the
apparatus 252 conprises a housing 254 nounted over

ﬁllmg !pa:icessu ﬂ;imrreseaﬁtble pumonsu oef thessienRers map be pgsilizd %&amtégp by direct
hold a,sin

heat %pu{ﬂrgp‘g?rf tl?fﬁlé? lg?%a 01’1 eD aé)ﬁ,[)g%lﬁ)?rx@g tang@ lta%grﬂtsoﬁgacﬂe& ogl such as

e-beaﬁ‘ﬁi?dalﬁiénto hol d a pl ural [ ty of vials defines a channel
58 for receiving therein the vi asné and, a pai

0 p&&) shaven ieHg (1S4 8Ashgeh Por FpRPPatatlEHier e%%rm%g@% r%ﬂpalilgle stoppers
200 .

or caﬁ%%@rﬁfc&é@f g@{ gﬁ{e '%? %‘ﬁé@%@ é%berélpﬁtt)}ﬁgﬁ@%}g{enééﬁﬁumeral 252. The

appafb@si 752 bondprisedd Bé@ing 24l m@.n(tetbdiver ahviadshippoat236e The vial support 256

may gé Ipc\élﬁip?q%l téﬁ}%?c{] qu] ;?Itg]le?g’r]‘at,lo t hgfersagﬁp ?{,ﬁtldggge(atl}q?%%gﬁlm?{io% vials. The
erab GRS (3 o SUBHES ] A bk liry B VRS UIKOh Vhark 258 for

suppor nte on, or otherw se take
recelt/hlg thereim thé vialsg aunﬂ/aapa:r of oppo&mg|8hguld¢re 260 formedtat thegipper edge of
t he
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5 sterile filling machine. As may be recogni zed by
those skilled in the pertinent art based on the
woeemhnéerys herein, however, any of nunerous di PEEUSEE03/027545
drive systens that are currently, or |ater becone
known, may be equally enployed to nove the via
the chdlmhéldhgéuppmelnglﬂléremgthmbhgﬁ 20 afitke Kighsifrlgsipsh ad’él?r?ﬁqg’sdréve (not
eri eal in ace
shown gty PSRl de UL R B 255 8 TR 2Py A .6, move
the v1ajsJ tﬁﬂﬁ@h ¢ dhakieel 38 pRideranined enki Alermrtitaty, tA8dial fAppot @56 may

hown~best in FIG 9b, the peripheral sealin Sl th
be momucd’ ayod Qﬂlemélsatﬁé@ the forma acERYRYAT 195 MRAIGPE Jfbrefg”af %ﬁ'ﬁ?%& ©
sterile ?Elnber p% ]i%]%% ﬁg r‘%;ggnﬁ?d"ﬁ{hﬁpé &ifi&dindhe Béi‘ﬁnéﬁt al'thﬁsed on the

e stopper. Preferab
teachifddeREA, 'hB{i@{/@ aeef turgersny differenCdiivef systemsdhat are currently, or later

substantially fluid ht seal. between th Sin
becomgrgiowhemay b@y Yﬂﬁﬂé%ﬁﬁ%ﬁ@ mayp flgcdals o }b?’ﬁgﬁ@ thdlchine.
OJFI‘L%’\% Jjﬁ% 554%}'1 %ér Aﬁ’l@ra? E@dlﬁ% sﬁf&:@'%Q%m%dRﬁﬂh& fr266nd of the

usi ng tacti ng penetrabl e surface
housm%%r %llﬂ@y tehgagne@ﬁm@pexeﬂq@gc Slur@n:e 2R of aashdpeking gropber 234. As

68
showsst DALy Obfihy REHEE SO SPARE SR Yo oot A0 fprmed
throu ltHé ﬂ)cﬁﬁg%lﬁeﬁ“ahgﬁ ]%d%m'?g tﬁéﬁé«ﬂé&’aﬁl@ wegien 229 6f the Iresealable portion
ir throu

he conduit and awa fromtp Auid
226 of:thelsteppered?refanabbc &mph%rgl seplngartage Zﬁz farms agupgautially fluid-

Fi gures. The h 4
s SISl ASE oo el Yl acagaec) iy fom
the fréehzﬁd ke ﬁ'i:élﬁﬁhl SHfRCE626FAh¢ RowRingrTor corttactiihg engpapetrabie surface 248 of
the 20 exposed. penetrable surface port.i %g 248 ge(aooutthe
the remlabbrpozﬁlmgarxd@ugmﬂ%ctbe sirlrop ndpERnir sy R Rl

! IR Rd cOMmuiRa801B10 d VaRGum source
perlp}}eﬁy ?fﬂg geaqlﬁ ﬁ%rn ggga&gﬁagiﬁgﬁﬁt Sachings herei n,
270 fdrfRawiip U thougk d&e&%ﬁdmaynd akay frore thoeantaized syrfyre 248, as indicated

by theravesnys Fighies ot e BRI GRAESPOIRES P I P fource 272 for
mov1r£édtﬂ% hb®inPhnd M8s (e SQH6826Finteaal dthed eii]@’gemant with the

as a pneumatic drive, or a sol enojd-actuat e% h
exposell perreti@bletsyfeceportipe 24§ far cawtpriang thefuriges ps ndigate bY the arrows

f 264. f 3
in thegﬁ&%gg g%%glrag %E?Cé)&?]gfn?%}’] Tt}ﬁ)lég s ﬁé(d o ‘%@ ﬂgﬁgh hel é@é&ﬂfe

In an

: teach@llggﬁ&@iﬂst}{é' drfvelsBiice RAY Snatyhﬂ{e the ﬁ)rnmfrangmf lnymerouk dtfé?{rent types of

bécone f<novvn such as by an el ectri.c resi st ance ter
drive (sm;rceslftb@t afg plg'rqntly, q]@?eéﬁw k1josRe T e rtf) g_g 01 0f the

d or oth
o Ay A St
type SRdiEdiw. Sinilare, the heaingdafacs 26 paltale anBof 1ymerpes different
B it e
curreﬁ%&el%{eg h@&rﬁé ﬁ{dv@{‘ sM‘éH 4 B8 DRRES FesiBla@cshatadqer Thogivie").

reseal abl e portion 226 aligned with the
Prefehﬁ)ay ihogeser; fhaheagrisurfhedod defines p isurdacecirpeanstepnfour

comreggone egaﬁe"%%%% R o SR R G s SR 2486 e cop

/tﬁ@g&@ ASappaeahd 76, n@agmgentthpicalbpmrFIG. 8Ageach vial is
surface 236 of the respectlve | ockin er 234, @ q”th
first inkreduded antp rilge cawtdrizing ﬂ@mns‘mﬂnﬂﬁmﬁ%t?gi%ﬁ% & ffigdor} @ of the
0S t.rabl f 4
L b A

actudféii otdRiva ek usihg@sadiierardle dnﬂileth@ peragheral sealmgduifgces 262
ld in contact with the exposed surface portion 248
for a predetermned tine perjgd,
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5 sufficient to cauterize the exposed surface portion.
One advantage of the construction of the reseal able

WwWQQni4i0e6r9226 as shown in FIGS. 7 and 8, is thaPCrhs2003/027545
cauterization process deforns the annul ar

sealin g{lggér?gggqr @g%ggér? gtsgﬁga&e %%tog\%enrégp%gﬁ\rf n]é)gg]é]g dlllen?w 294 and the
heatu%oédrﬁ@é 264 s \Aﬁﬁﬁ’tﬁﬁeo@l gg:ﬁgﬁge% {REAPLEY Uk sﬁr@ac\é ipSkRInl 248 of the

erm ne ther e cap has beegﬁpro per |
reseatzbletportione2f 6prihsrhentsdfsutthéeridpd 1S\ma9ﬂia.1 atra me@temmled temperature

o G AP R BB B35 2 RS e e

SufficiENas SHuYerBB thePdilpoSdd seREApEIBAL Ok hilvdnifreXithe eudgiri@ion of the
vial is noved under the housing, and the process is

resealablpepariéah 226rasishownlin FESH bend S, ay thatthe ceueriztion @acessdeforms the

ann eﬁfo{t@%?a&cé ?_{l@% @%81%1‘% ouéﬁ&g ttg{l]cs)l gl#eeheca@elﬂt s%.rrfaéé s allowing

an op@fa%ﬂb@&ﬁtﬁéal Sedthéraneshatittsengingd syls’teln[)go sisahilpdettnine whether each
omptly fill the sterilized vials. The ca%é %_Jtzatlon
cap haﬁaeemrqmenlg capigtizeshprionte fling. ehuthoynip e dCafteRicpyiprizing the
f
cxpof BB BSR4 R G R 1A ot
engaganinaht tvithnlse caps amt&h@rmdﬂesi molved urdea thel lwusing, arldghe process is repeated

..abaove- i oned | ication.
unt] AR degr oA eRcar et At BTtk oW AR GR g e Fpterizing
statidnSITREGSI 0K hrBhieH 9€, tB@ dld e fe‘férﬁlﬁg%én&nwédlhfb 4 ﬁﬂln‘g station to
range of approxi mately 250 to 300 C, and the cyc

prompilyrédl the sterilizedndal20The cantgsizationaniLfilling steiogharepseferably mounted

Wlmlg)g&&eglé%e%czcgspgc\gl 3 A%i&g} g#g?os%ghé%lfggﬁfxggﬁcﬂﬂ[&& tigahtate

main¥ditiRg thelsh@ild edtaiticHs, andusexbedpioe bxaniplo, 1thé3a‘t€va&ﬁﬂ1‘nﬁbﬁed patent
The present inventor has determ ned that these

andﬁaéﬁr%@ﬂ&lc@#% and cycle times may achieve at | east *
{ r
T el
surfabé ﬁmﬂlﬂn thﬂ:rraﬁget (Efrappromamm&m&ﬂjs 3067 Cgant ‘éuelczcln glntels €i.c., the
rese

time pEal GHEE HORLELeHEE S se SUBARGLIFG 13 oPip Y g e gppgsed surfuce
248 5t{?ﬁe é@é?ﬂdfb?é plémgé)?ar@fwmﬁ & rar% df Pﬁ;‘égﬁnaﬁﬁﬁll 1o id’@O sédd@ds. The

t her mal ener gy re uired for steri |Z|ngt g@
preseat weuntbr hdsalet thit|thesp dempayrtutes and gytle emewleéz achigwe at least

oo A RO y SR ARl AR e

surfa@é. ot her suitable radiation source 276 opticall y 30
coupl ed to a scanning nmrror 278 unt ed

vi Bl 16 p0.aadigmalive appasgusfor ﬁ@itel‘é% € rﬁseaﬁaﬁg Ca!?ﬁ) is ipgligated
gene}éa&lg&grﬁg ferdtt eq{l.l%@rﬁll'%‘%s%@ g@%tﬂé Q7$ﬁi?fe @Eppgf‘atus 252 of

as s rou 9C I n o
FIGSa 9ot dulgk 9Cein elwit ald ‘élenm.'l?enéngy bexjuirag [ﬁnﬂ syerdsmrtgtthe fwg area of the
successi on prior to fil vi al

rescalAliR BOERS CRBILCHHEELS Pt 9T Brbeth fy 149 qpization’). The laser
cautc%&gl% %@Q&%s&%/ ﬁ@ﬁ% Ql%@é‘ﬁ otHeF sﬂ%l@ﬁﬁﬁﬁbﬁ%ﬁme dPSoptically

61s aco rcial aval | able CO2 or YAG
couplegiste n scabnéngGaRTdr298 rmcmpm(htx% thatvial/ Oaaa%ﬂemb@t hAlﬂﬁough not shown in

i BRSO B YL GO0 G

9A (RS §C GRbrdePRciIDh thi irdseRhbleREps B bR rapllily c‘Eh%hQ&Dfnﬁsuccessmn prior
an Tnsulating material, such as the elastoneric

to filling eachalial o¥ith medicament) apiescifwdfiher P2BW-abs or bs
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5 and converts nost of the incident energy into

thermal energy to cauterize the receiving surface
wa4604/026m95 YAG | aser operates at wavel engt h of PCT/US2003/027545

approximately 1.06 m At this frequency, absorption

I's governed in the lattice ato

art by tl Thus,
clreane grbedmeRpiedser S0 rsompeRialy praiably CHls prdpghlaser. The
| d A .di .
R
of thedQ4eF RS gy BSz0d@B6d ihgat bethewlectidal tandaetdvityadtl the imateaiall Bherefore,

colorant to the 10 elastoneric material o he .
an insplatiag masrial soeh ashe elasiomesic majeri R H@éefre@iabi?&%m% #2h absorbs
of I . ' [ ivi f:
ot gk Py SO Syl o, B AR5l g osvig
248. TRE YA @biser opeitdsi M Wwaveletgthyf apgorimatdipdi06rim. A tids frequency,

contam nants thereon, are transfornmed into plasna ggg .
absorptigsi id|epvernet inrmsrtduighe Jattieecttomp., Lhys,a clopy ercragpagpipplymer with

a4 f.n r | 4t [ at A '

st BT el L GFLL TSP A PRl G
laser (@ @ dthérsseppriredspassdeseritrad ety itigdesirdblarty add a colorant to the
clstogRG TOH Pl SRR ABBLABHEH B BES% § SHHATSF S gEPogpiion of the laser
energg.p RIABHEBE £ Yase t @suégrﬁéﬁzﬁ N&yep BE fHe pefstfableOreBioh@F e @bealable

auterize the surface 248 of" the elastoneric )
portiome sehambeemp.dhatietia or bihendatitarnimants theseds, prgetransosmpd gnto plasma to

. has denonstrated that ser .energi es of i ly,.
cpia) i SFORIELY 84l DB SRt 1888, SRR B ARh okine mey
be applicd BGRE s STTtHE SiErilet lEng PRASRI!H prevenetteapliat@b Yrom receiving

sterilize the surface 248 within a cycle tine of

any vapgeesRiNHYedxpodre seconds. Accordingly, a significant
acnant ade: i?l{ﬁe 101 alk A8 Hon GRS L L e ﬁrt?é H3020f
met o4 18 that t hey g cant Ty sh

| may | nvol ve si gni sRorter
appro&iahtelyt isneSotWare sudfidiontsio effectipely chmtdrizethdwuitace 348 of the

clastqERATI oS BIS T PO Pabo THE T Lo AP e thpffaser
energ;e%%g‘lgg oﬁintld?&? 808 o Gefterfhal ActibveCREES HOdoptddiclidie At these

ning of a contact head or |ike heating surface.
energiast thergparatuf @y effectively steritize e sutfasg248 withis 8 cycle time of

cauterization,of, t he,.reseal.abl orti 2 each . ..
soprogil (S SerPi  ACHEBE uf bR ke e s B R Rrization
appar@fiis A¥d YAt that tel ey ihhiéloe sighiflchhthigshosenéyodtidi8dthan various
~ The filling station 280 includes a needle or |ike
direct rgatmrethods. n¥ e thes ad vantigs 106 daspn Sauteriselitle i Baldf 1vRlyes both a

Sy t  2F indi t i | :
oo RREG RS0 S B IEAD E i o
clean@ifg dflaeconeseiadadlor kphedtingrsudaée. of each vial assenbly

PSRt S B S orin 5
of ealNGial SR8 i€ %ng g@th%ﬁﬂ%ﬁgg[]ﬁpo?ﬂc 25 SR tviMatdty @AGS) into a filling

cap dr stopper canment or other fornulation
stationeX8r Ithie ifil 2@ 6stationc280phelddésm fidedlechr disein edtivatnernbexi28R reciprocally

the 18 WD 2004/,026695..PCT/ US2003/ 0275 dl e .282 .. .
mougteg o< hHaReTh agé aﬁﬂ%dd‘é%té W AR R LA 84 Spfifaligned wit
the p{é%gﬁ}dileﬁkgieﬂ 249 b8 RedeRBble A2 6T chél Gial Aertbdl pasdiig

ustrated enmbodi nent, the needle 282 defines a
therefiiroughl. i A ylrivg soutda &4 is drivimgtyscanhested o, the Reqdiri2§hfos reciprocally

_fipst flui duit 288 for injecii
a8 BOORH) R BB 5 o8 g 210,
medibdtBetiod btheforinOMhition k@erdyr 1964 asuped influid Gomdiinicatich with the
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5 second fluid conduit 290 coupled in fluid
communi cation with a vacuum source 292 for

waoizbludeesssng air or other gases fromthe interPOT/US2003/027545
cavity 216 of the vial prior to and/or during the

filling of the cavity with the medi capent or oth
needlef282rfaf mtmdncmg apredeteitpingd mpegdicsge h%aﬂe prnulations fhrough the

eadl e .2 £
s i 5o S A Dmle S emglofs oo plriy o
fluid cPh@sle themin) adludtg cAmefitidaondtihass finjedtigithepiedetorined

medicamaniarguies draiagiondua i 1iob s GifetedfGOBE Ay B f1GnH, and
seconc# ‘]ﬂ{u% ddoﬁﬂul‘l: 34 &%%)gé{d i tfﬁud’ éthmunithiiG! WAk h‘(@édﬁm tdiRce2826for

condui t doubl e-l unen needl e may be
withddefngsie ob&ythmsm fromm]neemmuoa bdwytye’l Wﬂufeﬂalg?rm@ gnd/or durmg the

gkl 0 DR I g i,

the nele@ hgedk Q@dcﬁlb%'luﬁten’t hedlcasmiaph @er&fa@ BRET condGit 789 fdrdnjecting the
recogni zed by those of ordinary skill in the perti nent,

predeiarrmnbd\s@dloametlm qtlmémrmg@lqm  the viahend 3n qutes paanly<figd
dl e t.he, vi f
condu3oBTEF v e RElakg i PR b B of MR RAGR Gt of the viel
AlterrRB9419! the @fek Buidadonais 20haf thadeulsletiraat haedienou be defined by one or
| at er become known for_ performn E%fu ctlo

more pXiellyrelonpaisd grpourssiormeskin e patenwallof theawadls ihate ﬁ‘féﬁﬂo""
passag;ﬁswci;grg tvéle%ﬁ) ’theaﬁete@ﬁ ahll kile }ﬂgﬁc&b ?oﬁﬁoﬁ lof ‘ﬂﬁe r@setaﬁﬁle stoppef] As may be

anent or ormu on and dr aw ng t

recogmaﬂbyat}&saof asrdmatmmkt apthe pesinepipet bemd)pn thedez;ﬂézn@s thgred the
20 re f cap defi.nes needle hol.e 294 0

necdlgsiseg i FEedle oot o5 8k e e pR AP aﬁé@ﬁ Cal of

numef’éﬂ%lts Iaﬁf‘f&%t%ﬂ B andBEhigutdRny tﬂa@&@'oﬁﬁ@nﬂym I@ﬁia@er%ké’ome

e stopper I1s sufficiently resilient to close
knowni ;ﬁmparfmixfg thefunhdonserfdhe aeedies s gessribethbereer eby

ain.t n_a
GO ARG il 15, Bler AP e L wiMIE thd oot or
other %ﬂrmmﬂm%a FwithdFRving ehenRealetIsL mgmmerwp nesdpmmo,ethepenetrated
t he vul cani zed rubber_ base n for

reglowp‘éihﬁ@ap detnes sepdie 901@96&%@2& ¢ A7 tgagﬁlea‘sﬁgﬁm geedle (FIG. 12B).
Upo ?ﬁdrg\p gﬁa e%gmgnth%mic%ﬁifg rﬁ%e}:heg'e 212&%%’[&1}?@% isS8fciently

res e portio of the cap pronptly after
res111d.fMt 1tch clogarifog itsble mﬁmdieaettdmt efionrand Aseretiyomaintainy fiecagl|iy a sealed

in FIG 12C, ate menber or surf C
condifigas Hower §s SroTILEq oavo b A S B R fyed over time
to pagsl'{ﬁroﬁgﬂ g{e" rﬁgﬂl@ hBFegifQHe vft&lediiBoeribase, pPthefeseeRhsh vial/cap

recei inthe filling station. A drive sour ﬁ
assendblg is jsasshdi thiough y seabingstatie, aS§hPWé typdealkydn FlEnHEIC. g heat geal the

resea leeq?égng\]egéﬁﬁ?fl t%? {:a}r.p I%Irﬁgltp ¥ alis \ggﬁdr%{%%lﬁ% #}1&%1 e ﬁl@féﬁ‘hﬁiﬁ As shown

typlcﬁ%pm 8. $P0Vhdayddi iéthbet or BuffAde 26312ﬁhy Eehec:lbmk}}d nmentedrover, and
is maintained at a sufficient tenper ture,

axiallyealigned with thepeapigahie raginn 248 of theigialeanaassemly rmyeﬂ Vighin the
th bl f
o §EubF SRR Ruoz 8 il b ) B ke it oot o

recipfochipp Btite theheated ﬁleif@eﬂﬂﬁﬂélﬂﬂ@.ﬁ% eREBEISA00EH GR ZB3pBlablesportion of
shown typically in EILG 12D, the_ nee

cach 47 i sheetn IS MG 13F, B bealg BiFoe 20 pailifed gt gsufient
tempglﬁﬁﬁé AMd naéﬁtgﬁ[aﬁ BYe %;égﬁé}{) t Bith 1€ g@f?éﬂaféd%%ibn lbethmaedkalable portion

cap a e recogni zed by those

226 toKiidel thei eliastotmbsic prteriahamt heambumib'esdaldhe né¢ndle hele BPhghs a result, and
herein, the drive source and heating nenber/surface of
FIGS. 12A through 12D may take the
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5 formof any of nunmerous different drive sources and
heating nmenbers as descri bed above. As indicated
woyppidmaéddy in FI G 12C, however, the heating neabaIS206427545
may define a smaller width than the heating
menber/ surface described ahove for cauterizing the .
as shoparienicalbyl i Flbiyil o, Be nease h@aﬁs SFTIBRLeg roft jbeieRgriof fpaion of the
bk bl Rfic 608 bBGRE PR 0B AREYiaR 64
reseal%g‘?lb éljélgpi’t%gré?reaby%% |éjgl?1621rn tlﬁan that of tdgg hea%i ng
nashery ascognived babimse skitled irdthe pegineapartibasedreh thedparhings

. seal, the 10 penetrated region. vant age. of
hereiny e daivaspwrce rbReiae Wmh?gfﬁﬁﬁ?s%sli‘é@gt 74 e 12 may teke the
form (%fréiy Lb2hfmetdis diffiedt: Afve SSiress dnadRbfikemeRets agaecribéd above. As
he’vial to thereby maintain the nmedicanent in_ the .
indicateidetypicuiliy i FlGan2@pmvegyet, sheshenting areaher 864 may define a smaller width

t hr oughout th auteri.zation d heat .seal i .
than i B8 Sieris P £y E8 P SRS B pfbaepls repign of the
cap pritidb GRS L in 206#B5,1BE tenfeyatuRnd tRshakiawmentbefL625for $&Aing may be
through 13C, the |l aser source 276 and_ 15 sc(gnnl ng

highemthen grat off e hagtinganempirsipeatibed ahevys incsdgr to FpidlE meltapdesgal the
region 294/ 248 of t [ I ' :
penc B i 8GR BhEaTO AL 08 o ol s the
heate® 20N f6in Ahd medicaAdént &s thedéal ao ilizecbyahaimtmimthy nizelicament in the vial
__.enployed_in the heat seal i‘nghstg%i on to tE)erf rrmt hiﬁ@
withirf ghenritepriate empgratee gapge faoyehoyt e qauieiat hset sealing

i a C2
o U RG RSB Al iy %o iR, 8 07,
r @dicomtiaply; and asshetvy iDFIGES.i I3&hthroughi 136k therlasep goures 2 Feand

sanniegbtotent S bR SR P SR g e

_ resealqBIR pBftionS t&&%?di?éli the LmRStypE of1dsBiedoliRRe! 276 tané searhidipirairror 278 as

efining a needl e penetration region that is . )

descripee peaeihay b emplayebiadheheas sabingsiatiqa doj parforpethis fraction, or

t her et hr. h, . and:j r '
altemgQ\équ,t%ilﬁﬁ%gaFyg © %iear ?%?%E%lyrﬁgppE %ﬂhlgy{agslg iml%a |bz|§1)tEl %ér{ﬂ ’ a_C02
laser 8t appréNiRERIEs N @mptoset en giab a 26ziam dpproxierately) 8410 tiach iagliameter
) descri bed further bel ow, each cap or stopper includes
in thegesenlablpoWPRISIi ¢ body or body portion defining (i) a

pr %}rﬁh A bR £ thededti Rbetion6dch @Balable cap or

tﬁ‘gﬂg% ) ?f%@%%‘gﬁterr@nﬁﬁgd c??l}%r andeopac_:i ty that .p
stoppstis Soramdd aflal theratuplastic mateeial defering adeedl¢ panehatiqrhiggion that is

pierc%li?gd%}égé%gcﬁg{o s lafrggﬁtﬂgla}%%m? ﬁl?e%t not | ﬁ,LAnYl iPh&Y it Aable to

hermEi@H§ 5841 Th B dkBlpbrthribg peS tng 1assreadiaticnd a(prédejermined wavelength
predeterm ned color and opacity that causes 30, the

and powsethereseli As idessribed funibepbelons: eachicar 6T sianrer Eleidss & Hprmoplastic
po t o .hernet.i cal | eal t e §
oy RE S5 b AT B e AR B8] LR B o
(i) a Efe@.@t;%}ﬁ{ﬂéﬁ REIr bhd'BpaRRY (18 sebscthntialip sbsorbs tht lagerwidinen at the
urning the needl e penetration region and/or the COVer b ih
predeismineshwaelqngth ang sypssantially pseventy the assagerof, qﬁglagﬂn ough the

predet S FiHERRRABR D) BETESERHED e B GRaEl AL couses

the laded xedii(?ﬁbﬂ at the pﬁadanenﬁimxlb dianelangth agal powelgtdéleﬁmﬁqfaﬁﬂ s¢al the needle
period js _approximtely 2 seconds,. and j ref.erabl y.

apertigdomeckih (b MerdlrAeT GRISHIEEIOR (8STEClip A qledefegirstding; betiod and

subsﬂm?ﬁrﬁr xﬁi‘ﬂigﬂf# gt h%hgbétﬁﬁeg%&at%ﬂe@ﬂﬁ AN RN BB Srtibef the

aser radiationis a O rim and the i

stopper Gdetveithun ectaiingey irefersibtencHangem melepularf srughrs o1 ehsmical
t han about 30 Watts, and preferably
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5 less than or equal to about 10 Watts, or within the

range of about 8 to about 10 Watts. Also in sone of
wohew®2ervbodi ments, the predetermnm ned col or of PCNAIS2003/027545

material is gray, and the predeterm ned opacity is

def i k t ,added t t
propspfssoh p MR T 3008 PRPRAcAY 8 PP el Bt e s
appr(;x‘i’mﬁtké% s&ofid6, aMd Yé‘eﬁr%fab lgsﬁﬁgﬁ bf aI ® a“b'&ﬁt 1.5 seconds. In some of

ernDp astic materials describ ove t he
thesetdrrdmdupﬁaee;tth@pwd@teumaed waelenggh bﬁtha laserradiaionas o980 nm, and

terial ,that f er.abl 0 ol
the pERefreq pdRer afealh ThE' 8 Brfer Bt 3P BoRf fo SRS, i Breferably
less thirehestubk® NBATIONWRLLs, [BY WihidEhe ranpehofabolddNORIbEX 10 Watts. Also in
G&2706-10000- 00, and a second material that is

someyfahese gb1bpdispens, diq predeterannasscaloreof thg maierikis ggaygand the

L e e

amofnit athiraihe rageTdbamios3% ad sboaik 6.6 Byneeibhn t hi n t he
rg(a)Irl]l e g{ym\:};g ﬂ%ﬁgg L SFSi‘g g}b¥eﬁ%%§t e ag)rggétgc & legn os‘utc material
may E% q}: hhd O a?rrsthnféét%é% ftlgﬁr%'ris:%rh%}fably a %?é}fé o:p@ity}ner Téh as the

ts o end over the f
materials soldaindbryeithes ﬂieﬂrademaﬂcﬂ]deM’E@MvaﬂbYNM D¥ag suchoad YNAFLEX

Go7Q B0 R f o Bl ot & BB i gty sufhap thEmaterials sold
undef &itifel HRNradeARHRVIRIGAGEREXACY, Qich a@‘EXiA@T @203 .alredime

and a reduction in hysteresis [ 0sses.
embotfiments af th¢enventlpheth@ Hist mbmgmil matﬁata@rara blegfled yighin the range of

abou{)f(g §§L¥ op h% %% Ex%?er c}{}%ﬁfon@gﬁ &P S\gerl mpgt@%_%{a%&eabout 90:5 by

weight (i.e)) @ik mmefeﬂ tdv@nd ﬁﬁﬁdrg[)amh@fbeh&itg Eﬂtlﬁﬂefeﬂ:éﬂ Blehd peer the first
of st rene bl ock copol ymer conmpound exhi bits
mategplpoikseHereryprowed vater waﬁ@r bqwgr. pgperey gad thusdmpyqvpd product

shelf’ erﬁlpgb\ggrhg%%n%labi?ﬁp létre%eg goefﬁbfe)lt oﬁﬁ%ﬁbr} 1ﬁlggv@f hdoYdability or

17i) l"or: appr oxi mat rey t
moldctkrvkragcseynd@re@cﬁﬂﬂﬁblﬁ@temwdbm,% flow direction: about

di AR e s Gt 99%‘{} rfseégi}f?ggéﬁpgw mgy take the form
ofa %@ﬁé‘blo&k @Mbcﬂjfﬁ‘l@xcgdlcpgﬁr GEQ‘UHrp&Eﬁ?/ﬁ of mﬁ) ANGné¥ uhder the

ear Strength recti on: about 78-81 Ibf/in. In

designatioreh6 Gt Thitfappeidens bosl dopadymer cmuaé guhibigs
aopr b4 HFGTRBLESh St BrofElleneth BhoR REEYERLONRR 28-29; i)

SpecHlv GrRity ahl@odt 10.89. g/crhﬁ €119 Oo$ora rapp:rmfrﬁatelly‘egtrej 1o dadk g,rev (iv) 300%
rati o of the 30 concentrate ef natural resin

Modqips)ﬂowrﬁlée%@po rbegrderld el (‘(96?&11&1 nSirensghuet Basals diay direction:
abouffﬁg 164 ps % %Id)%ﬁﬁ%iti%ﬁ'apBrc%E Sl ﬁlréafgﬂ %%Sﬁt %7%"/?' E(F?;{}It(and (vii)

the ment 1S car
Tear ‘Sh‘aﬁgthi fhew dirgetmt a‘beutalse&ﬂt 1b@irB 4Brbdm¢ ewfhoghnem:f the peedetermined color

A a8 ShsmoBRaic F de iy ey ?:Sf%@a%é a0 prgvided in an
appré;i-ﬁl%ief}aﬁ% c%for%oﬁyeﬁﬁraﬂéqpé!mtg dx% JE r@ﬁmﬁ’d’c&& '3@ MYrafi$ bf the

ertinent ma e th er nop lastic
conc ¢ natursh resgn wm”éPFa)f dihe welor |colmntrstte)cpmams abbwB8.83% carrier

or baf QR A 5 RTRAHCE s brienty o 3ot e BieRi ooy carbon
black. MEhRESSE oSt & At @B4%qga % Hﬁoﬂﬂi@reﬁiﬂlﬁhﬁﬂ@r@%ﬂaﬁlc

portlon with a needle or erfllllng menber. In
one enbodi nent, the lubricant is a mineral oil that is
added to the
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styrene bl ock copol ynmer or other thernoplastic

conpound in an anount sufficient to prevent, or
weubsaemsal | y prevent, the formation of parti eCeaSuen27545

penetrating same with the needle or other filling

menber. | n another enbodi ment, the lupricagnt is a ...

sinl dddisivn, ifslesitedas luthisant of@itype knqwitgriBosst grdiparpsill in the

. mn I ' - & [ j p j
pertinge g e 2005 5 e B dg A I e aRoHURREEE pyrene
block GW&%n?buﬁd,hﬁ lorde 66 prepdm ot bthecwispradnde the fammation of particles
amount sufficient to prevent, or_ substantiall . dl
upon penetyaiing, the peediepengiration BEI0fHL ﬁ%@s@n@%ﬁ'ﬁw PBH}?@‘M{ fpgeieor
I8 L ¢ & ifAEnt0 bhd i BGniNBAPE thabRHddEd to th
other ﬁ@@g# gf sr'ot}{e?r%e pr(gdé%%?t’ @E%brﬁc%dnl may be madea of any ome
styren@blotkepslymeriof fthersthermaplestic cethpouriddn anamovnt sudkigipny to prevent,

or subp g Prev NG PR & e PRt a GRS T o pgedle or
other gg@%%ﬁﬁ&rn’ﬁg&i&%ﬁrmimé& RORIbEIYELT 10X siliobigs, stidheas\theliquid

made of ass; however, a !ateracl‘lqyg) ext endi ng
silicolzasoid bys Domdgoroingflerpoiation apder ithe desigagtien) 36) Mpdicyldwd, 350

the. gl ial b b dhesi Y :
et bl S5t e RO A bR ooy n o
amouhf @& it@ﬁre{vérﬁgoﬂ dubstehtsdlyi event ehoforphtied dfpatices won

secured to he open end of the vial body by an
penetatihg simewith thgngedte ornfer SMNLMEFLHr ot her known
] @i.ni ng, 20, . l; i e el of Ry 8 Rith&Bus different
e%‘ga?%\gﬁglsa o?ﬂpﬁg%g%netsﬂeg\fﬁ%hpﬁ\f?g tion, tth%’/i al bodi es
materdll SthABde carrerlyl, belanm peeshe knavat for nlkingsals. Her ¢xample, in some

t hernmopl astic materi.al sol.d under the . trademark. T
emboginert<cehibe PISHOR Tt ne VARl Jais gy, HGHERIh xample, the

vial bﬁﬁf&%@%@é&g- A ReveR RaseRlly ieﬁféﬁd‘ih% ®hse it Ae1dE OPAGIHY, and is
: nateri al | he

sol d under any of the follow ng product
securebidabe bass®f e #ak3ialdoug by 80 adheshisdsr@pefit, ovasanglding, or other

cycljc olefin co r,..and/ of q I . | .
rov RIS LSRR TR A p R L By Z e
the oftnlenB 3% &1 A BoA§ biyeacahage, bepefitn ovdrhaoldires of ether known joining
ormul ati ons of the pol ymeric conpounds used to.form o1 bodi
mechphisms fiopiher eursanilytmeaterroi smbodimegisil thepseent Hweation thedal bodies
4 resent 1n j i . chie Ve
o nHESF e YIRS AERN. ARaGEARatnepudee il
tradeB@ACTORAS by TiboralGappof SimmitdNew dersgt. | lorspmezmbodiments of the

noi st ur e-vapor. t sm ssj.on (" "). Eor anpl e .
presogyerionoi aBAS B metssal s ant vty <55 BRI radif codes:
50132851363 18286 5, Ahd SHOE M 5Ea &R1ib SleEll dﬁg%lsyh{ée bnd/6r Bfctiv bolgolefin.

an ihproved or otherw se adjusted barrier. i

Al Aemapbe vasbognized by those siillerini thepeinentatichaserbens the deachings

the ble f ¢ 0 ts formn '
e G i HEBSfrs Bpbe L TP A S s and e
vials SP bbbt QhtdifME b e grésehiiav@iohicat bachgigedus ti¢sied toadhieve the
contained within the vial, and/gr to achjeve 25 VO,
desiradpltys32abegsacTistics todediop yerton hoth absqrnijpx and adsorption), and

. characterist] Stk At Rt | 1 RABQE! §BAL Sials and/
mOISHre-y ?%or%@gggisg%péwglp ‘eifl&oe %%P Wéﬂlgﬁ%ggﬁtl | nvgén(%@iqon s an _Or
stoppfefi¢a b Recreased iop bhetviiye adjunéd inusild to paowdde af ingprbyed or otherwise

~materials, the relative thicknesses,of the di ffﬁir%?ftpd £
adjusied MV Tabastiera rA liemaiéeds o8 1 §5TUCHOR Jith Sughymizatures, theiFpd ©

char 1ot 5 beafehdddan dedfed t t desired
Com%oélgrétrg?%rg‘g}’é H{retctﬁ?ar [S(lazfsg\?v,cg&g&tﬁgﬁpénﬁlyr. esi s_t%nt or ot her
sorpénievels tithtthGpartipulamorodate(satof ecaogidinas withinitheviglo prd/erio achieve
that is renovable imediately prior to use of the vial
to 22
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expose the reseal able stopper, can forma hernetic or
gas-tight seal between the needl e penetrable surface
wofhodhes®s opper and the anbi ent at nosphere, toPEumSk®B/027545
i nprove the WWT Dbarrier to nedicanent or ot her
subst ance contained within the vial ?# ﬁ q
desired 866§ wharacterissigs+ AH é:‘ll'(’éhel’dﬂdh‘?’ﬁﬁle}n@mnilqntﬁ tﬁq:]gcse able stopper of

the pr%@ntr}g nc%lrt]ltgﬂ %éltp%obl}ﬁ%é g» galrs o ﬁ'&:ﬂﬂg %&ﬁ%ﬁ ible n{éﬁﬁlaﬁ’@ ASrelative

terials are exenpl ary,
thickn@§iés FBhe aEfeaa rmwehw cateis atc@wbtemtto inttivey; adjw th@MNT ebiracteristics
in a particular system Refe now to Fl
of thetstvm@rg fin addiion, a5 deagiibed EFSE PRIGHE &‘nl%ﬁ’i‘r%%?ﬁtﬂré’ er cover, that
' 1d %18 AhARAREY Db tbRe of the vial to
nmyrﬂﬁg lgéogé %@b§ﬂgﬁgggse3t di scl osur}wedb IS

exposé € @mtabré syEppet, ahh Yorhya herfretie ot gastightsedl betyzen themeedle
assenmb] y 300 i ncl ude her .15 1 hi
S i S B3, i oo

f868eddih&l Wit thSvidl. &% @lﬁag&y\heaécogmzed
bameé&cf‘&e %ﬂ egr &h@%ﬁlbssu abase 314 and a neck 316.

by th(Be «»y“ oﬁmryj gl rm@ﬂlemstment art based ondheienehingsiherqiphe plaove-

for stori. a red t L
ment18{1 ang mate %\9 ats c%% f:)?erﬁ‘ 1 %gd xglgﬂb glg%gud Q¢ desired or
othenk}ﬁé?éqﬂlre@ﬁpa/pa";ﬂlé’umssy@wgst antially cylindrical in 20
shape. However, those skilled in the art would.readil

- Featna ey (nEIGHdys B1amEbddCha Mok epibpdimef ofgp assembled
medn‘g%np eg}{}ﬁ (?lgtrr&(g e%g%&&&&&& ﬁﬂfegﬂve@iﬁvé BREs %!fﬂﬁﬂﬂéﬂéﬁf disclosure

or age aments or other
is despaatid pRa@sly biecdferdice mmnas]sm afielaseérably 308 mcrbwe@f among other

body 312 and defines a VI nDuth 320.
thing oSt Yeloh s 6FPBEETSNGBR At Soeciiats taman) Ml fpsgelable dise
370. and out of the interior chanber 318 is through a
needl e (both directions). 25 Stopper nenber 33 :
i ritempedial 3it(oinpiudesha Baty 32l abasel Adend ameskp &6- Body 312 defines an -

1ntenejb?ha1gh ot 2_%8 tp% Hs faﬁgg?cf fos I,?}Z/\(;@lr!]l%% prg' egiqggrggafx%?nt or other

substaite3y E%&Htanl%l& ﬂiggdgxe CKs 31_1(?11@ ﬁerﬁ?lpb@i}e:’, Miia lsulﬁ;iz@ma{rh eylindrical in
st opper nmenber rovides a flrst e, a

shape; difewvet ioselkillsd snithecrtveed Tadily a8 E\M‘m(ﬁy@ﬂé can be

sphermgﬁrgrr a'm%rr % Cé)ﬁgigci% gys&e?{nﬁ%ean hfkiod él@ambe@tsﬁm for the storage

of e cani zed rubber.
of mddANERTs, orfol‘hw ulsskdnicbse dNeak 3166 associnsd 30thihe top efftogdy 312 and

deﬁngtip glgl:af o tgln ap’fﬁrg{ezc!ﬂrr]%pﬁp H"&% rbegiadl l&élgn?xﬁt% eréécg %a%éetrn@ Abw into and

PRINEL G BandBeAS 19 RIBRLERE fedidd tHoBNdiSeddiohs). al so
Outomsertegtslnto t he nouth glgzoeof gtora e VI§| 310 and

pr Stbppeamepbeo AP0 Btinseytedintoimanh 320 prsbinchdema owerperigheral

d i bed.ab t.h
I e
with ﬁE&pﬂ%rof shealc igsaal alestoppédt meba A3 0igovides zeﬁﬂbplymary seal for

of a resilient polyneric mater.ial gﬁs 1310.
contebhmg dmﬂe@terrnnmd mediparaent ovithin ﬂxeula‘ieﬂ%?f@ﬂﬁ&? of siggpge via
d

Stopwmqgﬂ@??é Hleag qgﬁéegjé %ﬂgﬁé’aﬁ zed. al%%e%%@?&eéﬁ thB8%e skilled in the art to

ormof a

WhlchQHYs ngﬂﬁﬂaﬁé‘n aeyaing woaltbreadilie ippaecidth ¢hap othge suitablerpaterials may be
Dow Chem cal Co. 5 under the tradenarks

usedémwm besOFTM I n one enbodi nent, the first and

SegNYesealable portion 370 is also inserted into the mouth 320 of storage vial 310 and

preferably completely overlies stopper member 330. As described above with respect to the
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materials are blended within a range of about 50:50 by
wei ght to about 90:10 by weight (i.e., first materi al

wo 28@meedsmat erial ). I n anot her enbodi nent, thecbluse3/027545
of the first and second materials is about 50:50 by

ight. The benefits of the preferred bl end over 91‘[5
other éibetiments of theireseplpbler stenper. dieat-epgatablecRpiian a70 Bypr f?gb’ made of
a resﬂrq%% éol%&;ﬁﬁ% %f%ln%lf/alé gﬁ% eg%@lgltgg 5{)5 mgx%eﬁﬁ gﬁjefﬂ&ﬁdal $6RIdy Shell 0il
Co. wisdee tel registeied afadémbrkt KRATON® oo DNABLEX), land ¢ socrondrmhajenal in
flow rates; and reduction _in %est reS| {%ﬁo 1C
the formpf pdow-dersifiipobigtayenensicd as thq polgeth e’ferﬁQ | n%liﬁ?nlca 0-

under hd trade1RFE l%m@]f’“%qi}@@?m airﬁolﬁre%&ﬂhﬂerﬁ Xtﬁérﬁlréi aMd second

however, e changed if desired or otherw se
materfam.te blbddedwﬂluparmngmd)@bosyﬁi Borby ﬂnlghhmﬁbtoahfﬁo ﬂ@hy wveight (i.e.,

of the heat-reseal bIe orti.on.37
frst s sctonbmTAD. 18 50 Be bt bl e B8 rgeond
materf IReHb®; SO%X)rHyr\Q@igHtr THek&néﬁ'ﬂs R tHePRefBBEDBIend over the ﬁrst material
eret hroug Preferably, the reseal able portjon can

by 1tsd:ié mempweéyvam@r Wﬁ]gortbam@xrpé%pemﬁﬁcmthas improvied predut ghelf life;

oA AR5 P PR, PR b1 ot o
rates; ahe a‘i‘&ﬁfcﬁ& iﬂly%tét&ih lbbk%s madingfrettcopaivel &y ahweskitied in the

‘into the ner in npari son to elther Kl ﬁ%&%
pertiniNs @m %’qrg and majegialy A OB BREREI aRg bPBEKTTeAREmEY be changed if
desue&og%%éé e%%“?ﬁ%“a%ﬁ%ﬂ&?@f%@%er V2l 300 and e

cataref dfghie hehtfrenealablegiontiong 10He that ittcan be resealed to form
bl e.portion 370 and the

33
a gaswgﬁ el Sse PRI RSN S0 meh A k¢ BEeRan T PR JHHRE uEdhroyeb.
Prefeﬁa%ﬁl the RGBSR '(“)Hdrﬁ&l bdn ik 3313 iby HeRingRde Rfe fpahéthted Hyrthéheedle in

'east one hernopl astic and el astl c material.
the mimmrslembm ngVIen @Imaidvmﬁag%@ﬁfb@ blepda polyraey desemped above is that it

d | %
e e R
comparisbn 1Be@h@TARAYON® be DYRCAFLBY® jtself. 350 |s for med by
inserting the storage vial 3 10/@0%13 ggﬁ h
asWithispytinuing isfesenes it FHES alsisniae S?‘?-}Eﬁgﬁlﬁlg gs shown
enga%teﬂ%v' L33 16 ?l‘gfa?gb@gndji's T %u&@rﬁ)l‘ &fhnﬁflg the heat-

orage Vi a nd st opper ne (referred
reseatableqmﬁmm andlthié stgpper nembest3aa vsathm/‘él,e vuatl nicgithy 24 ansigffectuating

maj nf.ain the sterility of c sdurl h
a secqp ﬁ*ﬁéﬁ@gmg&wg Y Termed g a@@&.@? %Leaﬁt (e o hcihoplastic
and eﬂ%ﬁ H{até?ﬁp oﬂle‘?eEﬁllﬁ findBAEhd ﬁkmfad)froﬁﬁilﬂééﬂheﬂ polyfgricaterial and a
e vial and cap to be assenbled and then

low-dsmsity pélyethiylewe, aingitrirtto Brat vsedtio tifg hqat-regeqlﬂée poitign 370. Preferably,

v G 2 L TP Y PO s sy aenly
into SiBldihg Z@Bjaﬁﬁ ARl PeeSBoldil thk Sedulfing @ﬂ ngddried ﬂlrectlz,a(px&r a portlon of

an over-nol ded 24 WD 2004/ 026695 PCT/ uszoos/
the stgeaggrsfnaigw ApdyStRPRSY neRERbes 3R EieTed 10 pHTOVEREIAGR hat

LS YRk 3%, PR iRERR 6 IRF AR BE oM. orl Vﬁﬂtﬁaﬁ Ufing the

el ng renove

transﬁ@@dﬂohnﬂoﬁg@@l%@erdbﬁylpﬂ@@sﬁ Tlegmsatod b nﬁ‘nsﬂrﬁiqﬂhd materlal for securing

ring §3(CleredBovaNT AP G B PRI GRS LG ot f G PFpf g Al the

vial a%s%ﬁﬁg vith rg&ﬂagl}e%ﬁ’ b§r tﬁg]%nglf fg‘g’gf( %1? r%%n%ﬁ@ stefili2ABAESnique or

other irradiation or sterilization process. Unlike threaded plastic caps, an over-molded
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Addi tional ly, upper flange 354 partially overlies
st opper nenber 330 and heat-reseal able portion 370
wano4heveby secures these elenents w thin thePaowskn03/027545
320 of vial body 310. During the over-nolding process,
I f desired, the materjal used to form.the securin
securipg figg PEPadesamerhapisEyioHERFUFHS tA theoyigl hap ngt ‘?eéﬂﬁé’n“gf‘ti?‘éed and
pgartially nelt in the 10 region
preveﬁt?@ﬁe %@pr@g%@ng# %S}‘%&f 316 of the vial and/or the )
heatshowa éa FiGb. 16 Bd semrlﬁg @ng 1358 defipesra somemibet Cghapedﬁgog-sectlon

result, upon the co %@e terl al @S T curing rin
having g gy¢bi 336 thatrigpasaies § 1 i gy jgnmr {ings Ao The srovring ring
350 isYofndd sd 6t 16wk} ﬂ%ﬂg@/m i$ &egags@wh%ﬁsﬁhauze d@@fotragewlsamo

or stopper nenb . The fusing of the materials

Addltfamaﬂnerppenﬂmgc é§4 tpHuEIaBE averhigs stnppqrem@lbﬂr A30 fuchbeat-sesealpble

350. ,Partial f f
portioprigOgpd fudre & sedvgn dierd teents SRHRLeRimG 6 320 of ity 310
ViTRlrhgRRY bRG-rRoliRb dhdoeed, ¥f deRired thé martial ussdw formSthél §&uring ring
t he |nsert|on of a needle into a stopper tends

370 cpubhproiledito ﬁ}@emld 8t & tamreratiiedhatds seffisignide paytially ‘melt in the
reglo% ?]g‘ﬁ%eéfar Pf f?ga 1?2136; %waﬁ Ql?d/ 18%1% %%Qeée'g%?][e‘%s&% stopper
memb¥k 896N Ak AGedulieupdnhe a@@lﬁlgaff thé1ma&ir1ahsp’éue sedurlng hrimgl 33 Obig effectively

noted that the fusj o;rggf Lhﬁ mat er s M b
fused itioMe Ipainakb ofispe yiel Filesthe hsgirtaseatgloprigi ) gftopper member
330. THE ﬁaﬁ;&g{% SIRE BhiHals k! AAfla iR t}fétégﬁﬁné‘diﬂ\’i‘&ahﬁt@ﬂin% of

oi ning thernoplastics, elastics or other

securingtritrgi 3l0s Pantjul Gyséuh oflaneios nmresﬁﬂmlekn@m asidgsmstbed laksp i$ n

an al ternate enbodi.nmen t he hea res al abl
advalﬁ%gepgmwegl gﬂ HOg ﬁéelg‘fé%qtg aﬁ%e ﬁlllawﬁ sice ﬁg dnsc'e?tlcfrhot{a needle
into sttopﬁ)@f%ln% 8) PusR YIRS dtdppRr e thelinlRE6F chaffERENf nedddsdrh] the fusing of

mbodi ment, the securing ring could be farmed of

the sdwelallg ring @alhcth¢ siopiet er hedt-resenlable poriigpmay fasiliate proventing the
collalasg §’£ :‘;}?e[)sé%}%gg (I;v ghouﬁ& Bé L:gtgg tl(a? Ehedfu§1%{1 %g ﬁlsquatgxtéérlg Fre accomphshed
by ul@idnicheldRgby fgplyihy @e\mull e:hef@' qrébyadsirafzng ofher &nows dﬁbobmque for
o or like filling nmenmber forﬁ ntrductlon of
joiningstheramapastics, ﬁ{aétl?slﬂi other gpatesia %Wﬁ%@? of the vial. Upon

Wi ﬁgJ Ay 91f1v1§1 fed thhd ih A9 aﬁ&%g{eeemﬁdﬂﬁﬁ&w the RedtG¥sewRBletdisc can

be appli e e securing ring f hernetlcally
be remoedd agl the yeduuhg ring ean belfdyned Ise tliat lltI qon@kﬁiele @veslieyyhetstopper

memlgé)rg m% Qr%b@%{mleﬂrl 5 ﬂ@%et@%lql:g:{%gj%ogi : Er qed ﬁ agg%séiélr%le material
that 19 e safn@'4§ lor %ﬁﬁlak o BENREGShddFoB g8t BTWor (btﬁﬁ'wii&Qlescnbed above In

subsequent to the filling and resealing processes an
OPerafnuooyuhd stopaciiaerpeer-apd 6& ses@mg Tirg wRukd hemepeteble pps H@?dle or like
llllnmeﬁl%%ﬁ ngﬁ%gﬁrpg?c?ﬁp ﬁ)g W'?—:n{) {n}% {Cﬁg Snit%x%r %1%@1{ &he vial. Upon

withdrhwilagehe filling@dédle,QRernial eﬁ@@ﬁ%&fdybd)zrpphédlmm seeuring ring for
desi red, the peel back cover can WO 2004/ 026695
hermpigpil wsz@wa@melﬁasrea&cbw the fdhl‘I&P? - barrier to

%oﬁtlwé Eergerglst%gf) ﬁﬁ%nféﬂ% ﬁ‘ﬁ‘bff%h {48 Q’IEQ rass%ﬁfblypﬁ 00 fither

interior o FI'G 14A, the vi al
includdsa pad backscozesiBI0|Cdviek 88mis adhabd tosealingeing A subsequent to the

spe |f|cally t he upper portion or s ing. 35
fillingand rsealiperpessses AL PrIvidss &R RRITRGOESAl i Fightigd hether
medlgérﬁgfﬁ & beéB]thhc% ¥t Bk v2A %nﬁé*gd dehisis ggent es@B dilling process

tera ext endi ng di mensi o
and v1a1 storage. In addition, if necessary or otherwise desired, the peel back cover can
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or dianmeter "D2", and the base 314 defines a third

| aterally extendi ng di nension or dianeter "D3". As
woam4bes@®een, both D1 and D3 are greater than BRT/USEWS/027545

form ng a diabolo or spool- |ike shape. As descri bed

oo BRSO P 6 R0 ol B i o

vial.of the vi aI body with, for exanple, an index finger
and 10 th one hand. The relatively |arger

di Achew i EIG:fl A theniy éﬂoﬁeﬁmwpaﬁbhkeeorahaw ghape. More
soclfR7 e ShATEL oy 8 Bl Do S8 BRLL A fydulESlcfne

dimelsioh loe Id1antd11ﬁ “DEPathe Wil Yodyas QBdieﬂilea asédhd RkeraflyelR®@nding dimension
needl e sticks

.Jupper portiqn facilitates in preventin
or dl&@@*@ﬂ B fgd dhe ase 314 defses pdhirdy lafgrallpgdpnding,dimengign or diameter

7 5 | | It
D7 AGEu0%: QL PR S 15, SRSl Ol o ol
like shappeAs dascribad ebdviesthis shhpd facilBateeldndiing dindngusedeyrjeamitting the

s e TSR P A1 S eene s bl ter
thunf>FE e Ran@ NTRHRARE] gf%lfgbll Jhb,ﬁhgtem hifike upder Bodien lancl1< relatively larger

. described further el ow, the diabolo or spool -
diameten B3 afghe base eftl%htatera @et 8 abuhgy tecagcure theeviak @elrh‘ammhm@vement

Furt eﬁl,letpg ﬁeaﬂltévegy%%é]e?ﬁ %f t§t oL l Iz %{(ﬂjetn ngﬂ%es 1n preventmg needle

stickRBY @usindig 416881’k ﬁngéﬁn ﬁh@ evé&ﬁ@hé’lﬁﬁéedlé ships @6 5@EBi¥e misses the stopper.
constructed in accaordance wwth a 20 representative

In addiiome phdreribgd ﬁlﬁherphewéﬁhe diabelo s gpeolilike gbapegancagpe the vial to
deﬁnlg%gﬁwgie ééﬁté}yof VR R %é};#g@ vilaﬁ ragafgﬁivs bgﬁ&gggt%t #B%ing of the
vial durmgrimlndlmgnbﬁrr e&éiﬁpleandamommd (il livgp macﬂgneﬁl s alSh desegibed further

vial 410 has a cylindri d412V\h| ) ) )
beloy e Aliso:eou i o SO S heaRingRsd ofawiss gnding the vial
durlﬂgﬁa%t&ﬁat@&' bRfili¥iioh, debdlctiBhg S81/bNBSAN reéeﬁﬁ df%he vial.

chanber 418 for stori ng a Fredeterm ned nmedi canent and

a Beferning nayx tosFI3 35f amother ailal aﬁsmbbsmmbﬂryctm acthridanes with a
4 and are f.orned .as
reprafitai vt diplll o 8P dSciB0Re ROSip Ak Shers B B {1 fnce
numél'imw €V ﬁpamdblwmoe DeddatiR] drifon fﬁﬁﬁ& tHibds, i A HEdrHEE GiaPl 0, a stopper
i nner surface ., 422 which is a ted and confiqured fo

memBeifbie At SSHUEIRS HRS é§9 aStOyag?éﬁ%lrﬂdprhgs f cHlingicabbpdy4 12 “which
S
1nter€t§n§5&9 %E&%@i 1 rﬁ%lﬁsa n-OEPE 498 > 2131 g’l}?zld}pﬂ?,&gs ea'ﬁatgﬁ!:g g\gﬁ\ﬂltl 'Eha& 'Eigﬁnes an
interiand hmm 41 & [ shonipj mpmé&tehrmgecbme&nymatthmd ajoenthalagis 413 for vial
ﬁ_@@ que. Due to its width, and as with the base of
asseipplX 031 300 as described above, the base 414

| NOhBRSAS] $01E iV which bade ﬁwaaaulwo ¥31@Bre%ﬁhe@a°ssaem YheAQe 414 and
when pl aced on a horizontal surface. 26 WD 2004/ 026695

the bpdyrs 67202 Y8l 41 0 are formedrindapendantly e Basehlkintlnded 4 inner surface

odi hown herein,. stopper .memher 430
422 Wiih i gt A0 S R el vith o BRATY deRpie ptee 424 of
storaé@ﬁlal NG NTIsS BRP 214 BRI IngadedOwits tHe o 14ad by Bhddnd Bfa press-fit
mout h 420 of storage vial 410, an annul ar recess is

relatipgship dbesion aitrasenie w@nmmroth@oom teehmiquse IDuelte itstwidth, and
as w@{ s 8’1} tﬂl: f}ﬂ‘g e&eifeﬁ& lﬁ% aﬁﬁ‘ﬁ% éﬁ 5[%1 §flfl %{c?ega?esl tHe R/an%al stability

recess pre era e| n

of vialessnitie d00 Réke placstomn@horintdl GafackbA and 16B, a
representative process for form ng securing

—
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ring 450 is illustrated. As shown in FIG 16A, vial

body 412 is first placed within a cavity defined by
woOawsar2emsd assenbly 460. For ease in nmanuf act BCTMG2003/027545

base 414 has not yet been engaged with flange 424 of

ang}lﬂ'ﬁ m‘%éééﬁg/b gﬁ@@g&é‘? O Q%QUdeﬁﬁhggvg te}rem s‘?b%%er

menfbslsmas\aﬁlannuﬁ gﬂ@@% 4@&%&1 ﬂl?’@utt:lspérﬁﬁer}ﬂ ame rWﬁéah dioPger member

the nouth of vial body not ed above wt

430 isdugsried into tlra r@puth51209f @tppiec vmls Frb%ran@@guhaseca?s lahmweé between
4 d ut 432,
stopily Bt 180 880 5ok 1 §uHheiviot P | PRGN 8 450 Himed in i

rece3@EdferdbR, inale manhdthafeinafieesssciibed. or med bet ween st opper
menber 430 and the neck 416 of storage vial 410. 15

Al Refering Ry {0 FIGS. leded 10Re2 ppresaniative pmceqrsaﬁalt IoasrmnstSécurmg
ring %%fs %&éﬁd@ dAs Mo ; {11 ?’g@ fhi V?aﬂ%ogégﬁ)@gﬁ f@ W éﬁ}xq a cavity

I'n sl I 'de nol
defired by iowerandld akbsmidy dﬁ@eFor erm&‘rimanamﬂ'ﬁbtmamg tbasd 4igleak adt yet been

engag?cgwgﬁ glan%%ﬁ%?fo ‘tfflﬁ]febhO%XIé‘lég N&Z@%ﬁ gwﬁ yp ﬁﬂ%@ﬁ@ga%%gq@m 462 and first

and $0b:5h g?gv@ﬂgl%ﬁg@%@%ﬁ}&um}eventl ng particul ate from

accunulating in the interior chamber 418. 20 Next, as
s hSmppaarrmﬁhb};r 4BO8s thep pesertexbintb thieemamrth ofl gidl bady 412. 'As noted above

t I I nbly 460.
with Bt 18 B0 T4 oo R iralEtiao 1y B it e bR Sl s outer
perighkSM 33 N"YWen st@b?eﬂn%?ﬁéer aB@isqhsedtetl HRO ABPIBGEH oF vl Body 412, an
elastic materia liquefied forminto the annul ar

annujag geosss is fmqmlgetwm stennet mgmbeiotisand thedeekrblé afistorageayial 410.
Altelkﬂgg‘yelir StP égc{u@g Qh n_p[Fot%t&Lgﬁ &)QﬁchB{eeJon?Am ?@t?(h 0 Q/pa? &%{ % Pand stopper

enperature o
membsle@B(I enfterfbimerhr sidegby-sidgmdids ih a c?ein&dcﬁxﬁleﬁvmmndrm The stopper

arti aI I melt qQn contact t cent,_nmateria
mernfigr betrzsrief e i the mpeyh o I‘Il%Iaoodgééa@rlﬁ@tortIﬂﬁgmﬁ@ out of the
clead ﬁoﬁﬁéﬁ\ﬂlﬁhﬂén{ éiﬁiecg Y418 BssBasly LfébQ:h&%b ut = r%pﬂrﬁbulate from

st opper nenber w thin the vial shoul
accumelamogemthehatenphdlamk&r ém8.can be achi eved by ultrasonic

kb PR 8, o bR RoLofkEhoht 465 i BosRibhef i lgwer mold

asse@blyt60e ISe By ik $5(ﬁi§'ﬂlléﬂyf8ﬂnedt3l%/ 1 f] detifig @ﬁﬁlcﬁﬁﬂ b thd Bbw arrows) at
e

manuf act ured 1 n accordance w met hod detailed in

leastiopEf a YSARCRICBH dl¢bF tupesiakimkiuaring fomng1e e gaaimyrecess.
Durlh%{h%crhblﬁglg Cﬂrg&%g ea?ll Ayiils I\%Cé":v-@{l b%(as' X9 {‘o%eﬁ ok Qbfbs%@?}ﬁtenal (as opposed

ess d petween the s
to glagsafor Brakpla) tha térapgratusd offtke mateﬁma 10 fomﬁdwmﬁng?mg #0 is

The stopper is madefrom herm)pl stic rising
SuffigieRia PBHUAENPAETA oS SRR SR SETE @s%dngswzef@r&supon

coohﬁg m%@g isﬁ)a}tﬁﬂ %B%@tﬁ%@@é&%ﬁﬂa?%ﬁq &B er member 430

withingh¢ Mlahirioylth:rdt shaulidbe iMIed‘rthpt ths tfasiors caniwohwye&\by hltlzasomc

t he. vi al. neck. on co t he rials, air
weldigE Y, Bply 8 hermal BTy G oA M En PG fotding
thenﬁ'éiﬁésftﬂéé RlasflEd, IoI@ﬁlepﬁlaféhaﬁrem eformed in the bottom of

vial body. Applicant has deternined that the 5

| nAeNS(glre foharvid mamfacbmeqmmaswdmdwﬂntmmb@i dtailed oy FIGS. 16A

and B4 bl e S GOHY B PR RS BET oot o e

annular recess defined between the stopper and the vial neck at a temperature in excess of

about 390° F. The stopper is made from a thermoplastic comprising a blend of ENGAGE™
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Referring now to FIGS. 17A through 17C, a

representative process for naking a vial assenbly in
weacowrodersse with the present disclosure is ill Bernatmdo27545

Vi al assenbly 500 includes a storage vial 510, an

over - mol ded stopper 530 and an qver-nol ded base 580
and D¥NAFAGEX V] ialthemenne described abaver dibeyferaperriugg of the gl

viahs 310. an Q .descr.i : t t :
ENGARE) s FotioRl PR B R SN R s R e ThOA Rk
Upon 8ol 1o tid1@atetials, Adfagles supphied tathe isterianchaatbes thooughi am aperture

rilodopraisrmise foanadinthabotiamaet DeNi baft cAbpHcanH e epitse That the
. .th i . ; :
i RSP, 30 By 1 o o
formegby ﬁ[&t{gg}gaea amd wcuﬁi&% yind f?m?wnltlmhhe wpbmp:l@lgrl B i on fa.nd t

ase. snown | or age Vvl | | IS .

> Beferming oy i TS 12Adeh 178 £ Telrettafits e Ty e o vial
assemgiélfitﬁ ?Eén&g%%Q WiIYPIhQ pASSRINCIbsBRAs iINGlHLES Vi tkambly 500 includes 2

Irst 'and second sidewalls 564 and 56

6, .
storage @i 6 £0,i anaiver-mmhdedsiopper P andem ©BBmobiadihsse pB-t terpge vial 510
) 562 of . | d assenl 0 LNgr i I :
s s euBisaTe DR TR o SRl oo v st
has botR) a®? bfen AP aH@BE bpSt/btameed/2 of nold insert 570 is
adapted and configured for defining a |ower surfgggdeﬁnesa

f dvs vdthethe rvisl 40 descoibpd abayernd@s sho v I ERD-doo Hisaral

.. 4s for by _ 1 nj | I . .
aiboleys sl ed ity B8y realfdy jaPetiBpecn t afthy ypper pordon
417 ahdD8 of fie: Ry i1 Y, add fihanethtibyly tshallendibaieteg D2l ef tlambasly 4@ satending

__the formati on of ,stgg(g r 530, the vial body 510 with
axiallp helwegs Ligaiprst BYHER s 25 renoved fromthe nol d.

{}ﬁﬂ" ! i i TBAPB6siRIAEdivitlBREREAE) partiall
mSIQISH elﬁggtﬁtﬁ’%’ég"@ﬁeﬁ?ﬁg’z@&i al El% by any of. thg’p i
defineretiyhadkl aissubly 560. Mad esseinhlyt 360, ingludesshastorbpastion péd, first and

I.S. posj.tioned within a second nold I (S
wceongFRAISSET S PR BHE TR foA0R R, Bk pomion s o
mold BBRRBTy $60hdsal cyliddiidHe ndlEitls@YSTY pebfsting bedefrom and into storage vial

over - 1ol di ng process. Referr. ng now to FI.G

. 8, .
510. Amowper supfagé 542 ebwmpldingestxilis adaried s hopiiEs dir afivipe lower
30. repres i ogh e € B AR ISt at least
sl S SO AR AP RSl o
one oBh HerRbpMsticoaridnsdasit endterias inyligesied ftradintorthedavigndefined by the
vial assenbly 600 includes a storage vial 610 and a
moldipg efgsntSrenber 630. Storage vial 610 has a cylindrical
b gg&ﬁ%@@@ﬁ@ﬁ P6ddyUS52003h 8¥efaftSided stopper 530 is
sn gpﬁ%@ﬁoggxgﬁg%ﬁn 2 neck 616, ody 612 defines an_pp
removett feorh dhie mbhhbés steid: ihdlGst B iahpsamepybetidtbisiengeged with the

medj canent, a central i ar..vial S y .
bottomso%l&gg%gq ¥ (ALY ogtrt]geptagtfma%#ggrl}b o?%cﬁg;gfgsthg %Qsembled vial
is potib:RH vABHiA BRESR 18810 haembiBGot Wwil) ahé aRdagtmadldadbase 580 is

configured for enaggem?nt wth the neck 616 of storage
formed iala iBaer Sinplar it ihemagvienshy deserilpbover-moldipg grockimber

6 rovi des i rst i Rl 1 f i .
oeeiB RO TG Eanblre Tl w by Bho Rl A lfade with o
repre@ntativalenfbodinersf dRpréentsdadosutdiis desighate® nendllyt tyereference

| defi i nted I t 617 .
numq\g/jaltl%OQC E@%ﬂ%ﬁg& 152 :lopqvg)qsggirégcn red%gn 0 Pn%n%sﬂ Sl assemﬁo[]yaéOO includes a

storage vial 610 and a stopper member 630. Storage vial 610 has a cylindrical body 612, a
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overlying stopper material to thereby further

ef fectuate a hernetic seal between the stopper and
woi2el4/026@5contrast to the previously descri bedPCT/US2003/027545

enbodi ments, vial assenbly 600 further includes a 10

suap-gR QR Sl gk 6F s PoT ALL ASSFEY PRHBCIOTLOERPRE I i storng o

prede@%gl ]]lfeae Sm@ic AR and & CERRE hRdk féﬂ@ﬂgﬁse@&a that defines a

r 654 on an inner surface thereof Shoul der
654s describtsibete, stappepmemger 63 indlndésaneouterqieripheral surface 632

. t I f 2
e SRR P e R LR e R OB o P o
PeripRe¥at SIH‘E&:@BM 6f SBpRIr nBmbed SN pRyidel a FrbtGrinddry Bl lfélg:ohfa&ung the
assenb wgrocess | ocki ng ring 650 IS p03|t|oned over

predegccrcplpf@lrm eyesnt gathin th@d@ﬂ@nﬁrgclmmbg kodyy dssan be seen, the neck

616 ARV aHRUONBE A 0RR 1ok Bro @gaxp@@ggﬁﬂ& BRI IUBRRR the

overl?ir@&*tdypbﬂ fajtetinictoaburbbypfirthet effecafated 4 hergrtic Sl btwder the stopper and
ockin ring allomthefl%etoflexradl

I .
vial. Jpeopirat T@fth%meé‘%ouﬁ]é’rcieﬁﬁé?eéle FaRngs, g3 aﬁﬁﬂﬁ%&@%&@@f includes a

e e

Locksrtgmlgj@io 165 4n antr Ipempzherai (lahge 6526th6t dafings a skodgerfG5¢ on an inner

suri e o MO O3 WA apied gl cans L 7 il eneqeguent it

lowef Qﬁﬁ‘éé’ 6200t ﬁ&k@lhe LocRinb friﬁg &501s hh@NBemeD3latik 1§ flekibie, non-
| ocking ring i s engaged with neck 614 of storage

metalhcahat@tlzﬂ SUCh@SphlﬁtlQ;e seen, locking ring 650 can not be

di seaaaged. Lrom o %%gsﬁggfmwﬁ 18450 B SR bk 8SpePriémber 630.

Locl@ﬁgQﬁmg%SOQB Preaned dxadipeddwigvand s ad deodipressnhé mt&n(sfoppélenember
Wi t hout piercj he st opper. Locking

630 wiskin ﬁl&maufé@fﬁheawala;;@rthlhwp PR SR 8F the locking
ring %%stttﬁe ﬁ%n A63R3 588 all SR 6’[“(911&: gﬁéflghé}gleﬁkﬁc@ 622 bikr%ck 614.

er resi stant cover confi gur ed
Onceoshenldert Mhmssasnikiadlly dawamtand beyoﬁd Llavedcisngface 679, ﬁ&cﬂaagd 652 flexes

en e wth |locking ri thereby, .protecting the
backGRd SN 53 8 et et &P o g Sefipi e R fedetiont. 1
repreB&t&Ve enfiddRherft Ah drmuff r@&RGAEG 86br¥d bioth@Gkisd@rbdth theButer

by neans of a press-fit sinmlar to that previousl

surfage aCilarige 5P ofter thhdodkingaing)630 ingneamed vabvsck 646 of s%rage vial 610.
| ud 4
As c%rhnlgqﬁ%argﬁoa@%g.?ﬁﬁg %g(ﬁ g:i[lr% rgcte][ﬁ)r seﬁ%a%gg ?r[ ﬁ‘éﬁ@e tkrrl’)élt4 v%ﬂ{}du?ﬁx%alﬁng flange

652. atapteathrd Hinctiorsab peekhn@nnglaganestoppdr bthd pey tapiperiag with the
recess 656 associated with | ocking ring 650.
contepipfethe viak yithewpiersipg thestoraetr t her defines on its 29

24,54
0 00 AAPERPRGTL L3207 HARRS Bt AR Sbilfer heP6Sho be
accessod tgenimotighnby h nediile adjilacdavice. Staopoeresistant cowdr 646 is configured to

SN e e
prote%ﬁf@ Ele@ﬁﬂos%a RpbeBatef A0 R the dnbBditient\shétvn Wefe'ﬁp Wbver 640 is

cover, thus providing a further
engapethpyeh lqckmgglr@\GSOflaamam of Alpressit simidgryio thahpreviously described for

er-r ant recnbe d b i.n
e RIS A0 LSS R R L TR B o shovte
655 6@%%@&@@9@@@ WHIHIS bddpsil o Bitér] el en@4&eniénk Kith peripheral
| ocking ring 650 so that once renoved, cover 640 can

recess§66 pesociated ity ogkingtring 656k frﬁglppq—wgls@ggcover 640 further defines on its
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As may be recogni zed by those of ordinary skill in the
pertinent art based on the teachings herein, the via

woayodecarade of gl ass, plastic, or a conbi nati 8aTmk2003/027545
gl ass and plastic. 10 For exanple, the vial body may

be. made of gl ass, er eas base 614 may be nmade , of .
undepides pointed, ﬁ'gmt?ﬂéﬂ?%@ﬁﬁaﬂ@e ?%@a@s Bresty 1 G PEPEqRE. Sfithfhe adjacent
stopﬂl'ek ROtIRY 1RBer@By @ff%tftud% a%khfetic F88 hR&ni the cRR? 846 BA0 stiopnper 630.

ocking ring nay be attached to the glass vial body in
Prefesably dimpéreresistantraiver H{ ¢annetnite remayed ttemahe ialiwithowtibrgaking the

I ncl udi ng. b ver-nol ding the.plastjc c nent .onto .
covet, i ronddig s HRCTRRPCIE St SemioEs A Qs Veft s tlpgposistant
featukd\éAHeQedaitddth FREENi O el adiBiod! @sdryCothdr connection

conponent and the gl ass cogﬁfnent, or by adhesively

techrjigie o sggagedarppersresistaniosgyshedft with ladsing rine>) sodhpomentemoved,

it ' | S ' the invention, the

cove{é ?‘ggp e rnoh@%tq—%r%a%%iﬁr&ﬁ%cﬁcﬁ'ﬁ%ﬁmﬁ%g ‘rubber or ot her

I NApFiablbe révagRizpdbY ke odoMimury Kal iiHegsttirenosrt bideéon the

thermal ly fusible portign overl %(i ng the_base pQrtion )
teachipgsheredn, ithgyighmpy be mads of 2lass, plasticroh acpmbpiatipn gEglass and plastic.

. t 13 [

For AR, 1oV RO BLIUR Al P el VOfr s JRTDRE CTR Blay B rhale of
plastiy st tha deckoging 6tddandi thdnper-tekistaui @whg may b pwde df plastiorThe plastic

s S0 L K B350 3 559 irn
way Ci3briBed W Rsh, WhdlhdifiE 8y GREERAbRIISY thephsfic §Mﬁl§6&vﬁf Eﬁﬁto adlass

are were inthe past stored in glass vials )
companentahy mschanigsbspapdfit 9rj dtler dnterlpeding engagemes betygean tixpplastic
nd 22C.. t cover 640 i.s |l ]| rated in further
compar i lfsrRilon®al ol oSy e s B Gimponent o the

glasscdnippaértd i additien, e ths adbsditient dfahe Bwentidiy tik shdppetiniay Ynclude a
of radially-spaced_ frangi bl e connections 662. As can
vuloggizedgaiber phogeriigfusitie fascaostiomand a dieamapipaiceraphathamelly
s 0 o R bald KPR LY 5000 bl s
aboveuDink aiemtagt of tes type lof embodineent ofthg pldsentdovantion is tist the

662 and thus.permt release of the frangihle portjon
medlé%rﬁeqt QL P@FIE sta}_a\ge %cgﬁalﬂgc? %’g@ﬁ th? Hl@l @ﬁggseg 4@ qrnggoreci n contact
with @81yl the gRsPRidl RilRh#ed FhBBeb St fAcBat T, B €6 8p8ABbEmBYt Bay be

user's thunb, for exanple, to press and, in turn,

easilp pessiwigwargdicaments gngihst substoneasithat agp@eredn ghe paskstored in glass vials
.. frangi b Q [ 62 are broken, the frangible
w1th|518$:?1i%%%ci%Eﬁer{:})gzﬁ]%ts%%égr%r eattached, thus providing a

t alEIGSP2DAf 2 Badd 22C, thé\c@de 640 Brillustfacedan fiutlesr detail and includes a
prot uberance 657 and associ ated porti gg{ of the cover
frangible ppipion§oP wanagcisdfe thewemaindsy offhe g Yer b RliEy-0f radially-spaced

fran%qgg [gl&#ga@ti&{s 662(5) &%Qaﬁ%g%% %S?I?e{) ﬁra(c%%g QL34 Qega;ag)‘féstoﬁﬂé? 630 with a

ring further Sea e stoppere
needlendréikie devipgthe Hrasgible polteoné6 mist benfligped ambaly drum the stopper with

s SRR BT AL AT BB 1S SIESEUL S gt

porti6h 66@hetdidns t APBAT beldech NBe 84R3 6N ERT deARE BbBgsheyl ki B64 that is
the vial. For exanple, the cover 640 can

engagéajpld ‘t(ij :gmr'd; ghr:lim’qa fonexatipte, tﬁa}pmsnsb al(ndr mw:;m bteak mivay the frangible
. i . 5 .
BTN LT AR TR T ——

be reG@Athad, TRk phb¥ibing attaﬁlp_ex\qa@bf fdafe.Ofn ddagtioadrninaelaSprotuberance 657

associated with the vial assenbly 600, as well as vial
and asseraates] pasgon of the cover overlying the stopper material within the central aperture of
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300, 400, and 500, is that they are configured to be
spool - shaped or di abol o-shaped. As descri bed above,

woOherspems and | ower portions of the vial asseprOriUS2003/027545
have outer peripheral 10 surfaces which are positioned
radially outward of the central vial body._ As

the locking|ring a3Qdimtpr seals thgistoppenshd misriof ARt LhRar figfn the ambient
N
substhmiceb e ¢itler ﬂrec*tdpperaorr‘the siibestanbest contesnesl wigipe theofifl. dfor tehanple the

covergy QB sisarigses TGV fsrvactor RV EL rutip iy vigee Dy &% sigpper
assenflﬂl#' i th\é Blsincr@a%e W derRsive E'l?elﬁﬁfécﬂf kuBitah 28 c&h@in%d within the

I ng t e"sterilization and filling processes.
vial. vial with a base that has an outer peri pher al surface

D95 BP0 o, HRb Bl psemies
300, 480, 484 590,34 the the dﬁereso@ﬁﬁgm@altobé sworhh@e@@mabbntshapeﬁ As

not protrude radi all fromthe vial

descrihedtaboyg, the upbet ansl lowppmrtlamjmT howial wamgbrﬁshaye PYfed perigheral

out er. i S
R TE N TN A TR .
withdtpwalrofalsimbdiv@nerss bg uheksadthedit elorka)thb €ingers eltht igeasg thetecessed vial

the vial during the handling process facilitate
body Frepreiseiediang arecaas e hir ke merged Bya Pﬁf@%&‘at %asgshppffi gt of the
Stoppg,pd pl ace robotics). A further advantage of the vial
assenbl i es described herein is that the

t abmefiguring ithst Aaltassenthig se asmybetxhalmiv-nm;]ed alsbymstmiee thetstability of

N R ——

A Vlzh Q\ﬁﬁﬂ J‘Ehsgmﬁissan%ﬁer%ﬁﬁﬁ&aﬁﬁﬁ'fa% b(!i‘slﬂi(ﬁféﬂ @é‘dlallyooﬁtMrd of the
nbi ent atnosphere. I'n accordance with one aspect of a

centrplr\ealémd& haeadayer genier of graviey then e deditionah\hbew mﬂldect vial of the same

e e

uppef @icﬁlbiweﬁbc)mhngibybﬁ& tiet anaelarhetenaf thé waBbcainblMﬂmmroves the
ransmi ssion_in Conpairl son ta the mat r| al

f the .
handfipg agiba piak bedsoppssenily by proyiging ugast a8 1§ ey Pouldes wgich can be
used rt)(; 8@ {Herlgaltdlﬂﬁné aﬂﬁh%‘%ro@ﬁsg'aﬁ& Mitate rth@ﬁé%%ff automated handling

tance cont vra or ot her
eqummmnﬁ@zgepwkhedphhwnﬂghp@or the ingress of noisture or

b e SRS SRR i B s
covefs' tﬁ@y begﬁerx\‘iﬁl F?ééﬂ&??t?g %édﬁ%%%%@%er%dﬂoa the tmsgalable
reference to rou ere is illustrate
stopperotoliberely seal the §@ﬁb¢f9 within ﬂz@dg@lmg:me@br:rﬁ and ey arde with respect
to the EW‘B e n%%x‘é? %@8 aﬁ%{s r};tg& oty aﬁégcﬁ) Ise%ri)e%luérﬁbod\{fn@ﬁt of the

|nclu

preseﬁak ﬁﬁf@ﬁt@orﬁ&&&i%ﬂying %@@m@m‘bbx@anb aohers da@l, beSi'ofmbdibf tetntively rigid
the <closure assenbly of FI.G . 18, closure assenbly 735
materials ang/or ekmpierels haslge FRRtveby g, rsﬁl-ﬂgncss to @9]@515% pnd vapor
transHR o“?{m Cgl(i)l %198 lﬁ{er}gatgfla]ﬁgﬂé fegﬁa\lfmk@ &o f, ARQr @R D facilitate
nmper-r Ra T ant cover osur e
preveﬁﬁmglﬂiﬁ Iy)ssxﬁf dﬁt,’ @edic&meﬁ:l’t osother substandzl opn’rbﬁfedlv&tlﬁn threendal or other
par uent i al . nol di n% pr.Qc

contaérbeg t@g}ugt)/ ory 1 159 Bgmome ORIV ERor 2155) %‘%ﬁﬁa]t'\é%‘rﬁher container,
dunﬂ%ﬁg eREmpleGorade Qraﬁ&%rﬂcaﬂﬁﬂﬁﬂd/@ls%ﬁd{f&'sﬁelPMfea t wo- step

i ng process. st opper Is first fabricated
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any known nol di ng process. As shown in FIG 20, the

outer periphery 732 of stopper 730 10 includes an
wanm4aéess ecess 736. Stopper 730 is then pl aced#CTmS2003/027545

nol d assenbly and is used to define at |east a

(o] & f 1 ' [ 52 .of. | ocki.n i ng ,750.
DO SRR hlF Rt BUERAA, G3F RinRR A abEBaliRipy 700
constrocted i fccbafafitd Wk iM@nfiva@pead oheiéipheheANIiRMSNAT Vial assembly 700

. 1Jr%réotrusion 754 that is engaged within the annular
inclydgs, eguong pihes feagyrey gelosprpasSambly, 733 and gl body 71, Sirglar to the

[Hid o) ' I 1 s _engaged wth the.
s 8,405 S, 30RO PRk FIIRSEAp Y oS
stoppenndryber 730,78 ckihg ok saegring rigg 6b6ap T80 dndestadperdreBiglat cover 740.

grpove 756 formed along_its outer periphery. As shown
i n%oﬁfl% theglospug ssem 1@@?&@7&& elosre assemnbly, Z%/%tﬁefgméﬁd partially by a
i | . i .
s B bAghLBRES Mg iy, QRRRbr O BICOI e ocing ring
750 prodeinmegl asianmition tvarsters moldies provsr Thé Gtobped 730K figst fabricated by

ST T T e T .
includB$ial adnulldrRect3P73Y. SIHHRPFB0 Ts3fer ﬁlﬁg&ﬁﬂra?rﬁélﬁ%s%aﬂg? &ind is used to

bottom of the cover and a second hernetic seal |

definepg jeapha pastigref thadmnsy ginfrsey 52 ofi ockimngpine: 730e A tteamoplastic or elastic

erior surtace
engagé¢dwithinehe amtullereddys P3OV stopi@r #30. UThdhe bs MEWnIAIFIGET9, the unitized

is injt%ﬁ\ég 'fe%?? i 1{181'&@6 a? tJ]Forr%}jg%lﬁ%go fi ggg%gfxggé]aé ?ﬁ{éﬂagerp%ﬁ) e non 754 that is

befween the, interiqgr of the vial and the anbient — .
stopper. Rg 1s KBZaggY VI the ephenderf ViRl bodn 80 & asstodsealdntprior cavity
718.25 skill in the pertinent art based on the teachings

herein, the material (s) and/or thickness of the
t alhpaing esg $3Gimtludes/ar anttlir grabive 756 forirted al @pldtsngtdripagiphery. As
750 r.at | east .the portj.aqn of the cover _and/or
show SR 1S ey oPrY 4AIAShaR apiniies patblisaal Hangs 744
depesdihf 8e&Fom OF1ahie 744 RRAGAb] b& wiie ih Ot
P theéM\/T barri ergtget ween th}ée?i?gnﬁtgeri or a%g@gexziér)?fg?&%{)é’hng 750
and segires/eaier 740 teHecking sing 760 Wheodlphtampheresistppeover 390 Fyessed

: ) . . d_al on e.qut er tiphery o

ot AL SO0 EP Bk 9500 8B 05 RUSE T HL MRSl by e

bottolri édthe howd and a agond bedesticakallie GitkébySbiidd. AdtoRTiHEN, the tamper-
access opper 730, . for the purpose of renoving

resistARlOv! OFPHANGHIAHCPT gAY Hehtoealehmesarthy egerieroyefceafthe
stopplgé %ncgﬂlhf\% ARBRGE inlds h ré,%éjegfgfolgg?r%églgggp gig\"']; ga%p B¥Sveen the

o by chance the nee
interip0Oftho 86 96d PERMIBIOOBNGPHESS Aswhdyhisl rvodniedrythesravidinary

aceidental ly slips off of, or re|ative tq the stopper
skill $35¢ DR St asehn the aohiog hebing he Tt i) analpr hckoes of the

tampdSRsisRhh@vet ' ' J i
g |G e cov

and/opledkingoing thel evgrly ené seah the axposedGBriadds)amfdhe@opmeaviaybe selected
to corfit shd PP btieE 6B s i g Sl S oo S B By dition through

the stupgen. t he application of force to annular rib 738 by
cover 740. As a result, the |ower portion of the
st dispenulspgivere 736Iormed along shii euterypesiphersirof leoking ting 750 also

ol kgl | ~created, het ween.the outer
et RUEHGL A P e 5 SRS, RSLUBE Yo s sopper 70,
for thg pOrpose ofierovig. mddictnidn® fiakd Withinhaterippeaniber 719 Ro®r 740 is
disengaged from locking ring 750 exposing groove 756. If by chance the needle being used to
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stopper 730 is radially conpressed as a result of the

forces applied to annular rib 738, forming 10 a
waenmé®sor gas-tight seal between the PCT/US2003/027545

tanper-resistant cover 740 and the exposed surface of

i 3 SRRk AR St D 52815 SRR H e necate v

likely BRAOME0 ARl RRIT56 dtheraheedhtin(e i NUSKhRErdHajdciRy and
vial and the ambi ent at nosphere. In FIGS. 23 throug

potentinllypieych dhe handlof thethsaljhioate weikepr esent i nvention is

| gy BTG A 2 5 2018058 /2450 5 " Rarin e
bottth oflsteppdryad, slhwwahaviider pefienofde stepget & to]ﬂeﬂlgioﬁlﬂﬂé"apphcauon
and therefore like reference nuneral s rgr ece

of forcr?éo AOREARTD 788 by ceverdde {8 airpiilte thedovpieordonpithe stopper member

180 AP O A REP P SEARALLS Bl 72

of th8 5®pper 736 ahelcthe smbHsnderlebsqm;brbvals cAdditivedliyi thg upper Iidﬂﬁion of
16 of the vial, body dition, the flip-top .
stoDRgE 7905 laﬁlé’égF’é’feéFﬂd Bavbiutegtohe oresscpp 9eamiBreh 738, forming

a herd¥etidlok %ﬁ@ﬁ?htcseﬂede%&ﬁ thd ﬁn‘fﬂ%ﬁ-rés%@éﬂt @Qvér'ﬂg gﬁ(?ﬁre eéﬁos%q surface of

shown i'n FIGS and 28, the stopper I nes
the stoppent terthérieby uthesseal ﬂlhstqppctkfr@ﬂlﬁh@émblhnt atmnsphetﬁmw 1f desired,

furtn§ e ety e G Mtvah o AR BRBR S idliadi ins Hbyent gipgosphere.
t NEx FIgs 28 Qhﬂoh%]gziﬁiﬁotﬁ@f ViBESmBEHYiktethe ?%%%teiﬁventlon is indicated

pr ot uberance 8 hat prijects into the opposite side
gene@ilymethg tfpisace Rymeigle8093 2 hemial $00 tl?n%mé\lﬁhm many respects to the vials

descﬁf) é‘&% @\Hﬁ}erggegén%? i ﬁ%gﬁltﬁﬁhkﬂ 83 Ca%lat 96 1ke re?erence numerals

eal 1'ng sur in ef
prec&:qhd -bMtbdnhumerah ¥8"roe¢ used 25ikleate let éllﬁﬁélntt; h@hep@ma@r dlﬁ&fénce of the

Fur t sho | n Fl G
vial %@r aps%tioftg wélals chl,bs ghoves that él}eflgglg% ang 850 i Wep{ded such
as byl lﬂﬁaédﬂﬁ@ﬁbﬁ'ingo fo thBReMad 1‘6%@99%&3&1 Qn aﬁﬁ%lgﬁ lthe ﬂ1p -jop or tamper-

ffectuate a gas- tight or herneti ¢ seal betwee
feSlS’@tlbW@r 84t teckawelded] )%uchTa‘sdayndtIkso&i@vdldfngnmho lockjng ring 850. As

oo b lGSL28 el R bR RS RGe 33L ke s e

vial telyi degiled A pbiitedendabsprotibefantd1817 @ﬁkpxﬂ cfsl 1% ohe Q1de-5|if@he stopper
annul ar  prot uberance 821 is fused to 30 the | ockin

flangei834. adadking ringeSArielines anoghes gsmydaprptpbetane at projects
. th
o B A RO ), B SR 7t

definarnoti@rouwsedntiulap sealiag alhrlface;dﬂfat freditate g effeiriating fa gas-tlght or hermetic
as-t |t?]2t seal bet%/]\gpgyt he | ocki ng ri.ng and vi al bod

seal ebweqr s sfoppek and ot gaher asghowain FEG s the psggheril surface

832 BRhYBE Tl RS eh LRI he §n6@21}1}§‘ f\gltl?é veﬁ‘@éjb(?]dé/% I@mﬁﬁﬂfer éé'eé@@ate a gas-

2004/ 026695 PCT/ US2003 at nosp
tight ot heyn8%io sealrbetvesendief stopper amd Vllalsb@ﬂyst’ﬁie renkl 8 b6 ;td:furea Iontltys axial

of discret i all endi n rot uherances 86,
face § bl Bl eBme B L el R e ROk BaaT s ongie annular recess
823 difinbd th theemuAGRIE BF BR 18dkitd En % 85Ki Tk Arlrithr gﬁQubeHlﬁe 821 is fused to
protuberances 866 are fused the cover 840 wth

the lqckéigrref&&féb‘eﬂt@@ahsz}nnulfao recesea?%ﬂil by, ultraseqmswgl:dmgv@r @xatrgple to
N IR R T ——

prefeSibly défires it or.gad s ﬁﬂl‘é&}lbdtﬂeeﬁh@loo?&ng ring and vial body to further
r ot uber ances_866' may be forned at the base of the

effecp i gaeh or hermeti AL betaoen Hhayintepier pLiBe ek ihg ambiont
correspondi ng recesses 868 formed within the annul ar
recess 870 of the [locking r3hg. As al so shown in
FIGS. 24, 27 and 28, the base of the vial body defines
a poi nted
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annul ar protuberance 815 that is received within a
correspondi ng annul ar recess forned in the 10 base 814

woano4feemsl y securing the base to the body, sueTas2003/027545
for exanple, by ultrasonic meldlng In order to fil

atmaifents The tRme B SORARE 428 ) End it Ffscree

radizll§-dxYerdidgr dﬁﬁﬁibbfé.n&\é%' FH6REoeivEl SAthif B&T@éjﬁ@h&ing rétkesde$ 868 formed
sterilized, such by the a Epllcatlon of gamma or

withigx the pndeypide of thedeking irg 84er TOfFlh@IﬁHCQSh?é6 are fused to the cover 840
w1tlmhntﬁé kécie%sgg 868 P r gﬁaﬂj yc% %‘It?asgl?lg (ue?dlgé glgega?yn%eﬁélg af%urahty of

resedl ed, 'asersra

frangible Qbhii&ﬁoﬁ:bbétﬁfeeﬁr theRovérisao aadPekinga S8t AlkanRiveBABs shown in
Is assenbled to the filled vial by fixedly securing

FIG. 2 eprogrherances $¢femagdri wglqduaﬁawé@ée oktheHlange B42 of the cover and may
be fuldbd ﬁﬂﬁ eﬁﬁ(ﬁa@k&fg\%st %87 Rl RN En Eﬂ%{f\%s 870 of the

typlca he exterior surface
locking ojmge n&s&%ﬂﬂslmyvnfln FiGA4, a7 end 28 ghe basefdfthewibhbddyelefines a pointed

agtﬂe'(ir‘é éf@?q%g{lg&gﬁtgg getcgllgg a C‘Eﬂ?rselshg?ﬂ%g Y 0\@% é({:c%ss formed in the
base ;Sgltl E@gfﬁk SRONES thRMHseStb IRPEIdyL Suchidl, fobl ELamPIEN B lﬁtrasion ¢ welding.

barrier between 20°the interior of the v
anth qrer tarfil] @nmaétSﬂr@sbhspmaetr BBGUgtkingeing 85@randIbase 814 are

assei iR 16 i sTBE A B0, e SR BREre R TheM e P ial is
stenlmdeilﬁ:hdﬁ b9fthe dgpticiteiTIgames &toﬂﬁrtﬁﬁV ra&é@orbﬁlereto Then, the

form ng an annul ar seal at 866, 868 ?%Q for exanple,
steriliged, eapyivaalgaredieadle fillsd pad thermallshesenbed, sudy asydaser risealing as
I
descﬁﬁagl ab%ﬁ@ }NS?%] %ﬁ%&?ﬁ%@l&%@%&p Wg&ﬂb&ﬂoﬁﬁg Bﬁgﬂe §1a1 by fixedly
secutting theeotéreto vhiealockinp einfy zﬂﬁmguc]QEs b}eﬁ]tﬁk(ﬁﬁé weliigy as&ib@cri‘t&d above.

renoved h, for ex a thunb,
As shoyn m?kﬁaﬁif %ﬁg@%&e CFferiOR T EASH @?HpeaﬁtRPPﬁh $Himay fcngl an interference
fit wﬁﬁ’ ’kﬁ%ﬁn’téﬁ%élﬁ‘fa)ée QF tiRUAS] 5&%&1&5111%0%& ! ﬂlﬁhél"’@%cﬁlﬁﬁ@ JaB8%icht or

| ock |ng ring to, in turn, break the frangi
herme prad betoiesn 866;0V86810torBE6Lo, 8681, fomla fetheadEV T herier between

ver fran orti,on her e. .
the iR vinfen PR bl RSO FGHeihe el d¥ised,periphera
seal gy bé Gaagdibetrkedristossidl patidh lsao Yf gl lb&klhg’ﬂrlh% nd the underside of
pertinent art based on the teachings herein

the tmﬁﬂfﬁt@sﬁ covertt ém/f@rmlalg@p@rm Aol afrRGOIR08 byofor p@mnple
t
ultraécJﬂgf; \%Qlfdl ol fé)gllrﬁg{}? %‘%}Sﬁeﬁ% {1 it E?arl g%{\{e%fl F ﬁt(;p{}:%p §i%d the ambient
atmob;ﬂwnmd; m)mnn,ffom fer desired MQIT bdreied. Uncirderno Qée ﬂlb 671al the tamper-
sj st ant er as desc i bed herein.

. tanper -
resis B RN D TPty KRG SIS (o] RS, @ Bybrie B@%P}@lal edge 843
i A 0, S SERD T o ki
ring tp} Wl tugn brdak the fralllgblelcnnneahgnsr&ﬁép 868 or 8G9',t868' anidatlsase the cover, or

to FI . 14 h h 28,
a fraff 1S R BRESH bt e Gcte pirapaie s P IgRpet. s may be
recoghi¥a b thogd of dkAnat§afill i@ thé‘]gérﬁﬁ’élﬁ aitlﬂéﬁedeér?ﬂﬁﬁ Maghind$Berein, the

primary difference of the 5 vial 900 in conparison to
tampeiiesigiagt eovge sed/ piibe frabgibls posthrhtélprepﬁ may ¢aienragy of ngn@90s

i SRR s DR 5 RS gy pertomin

the ﬁaﬁﬁﬁn of th@@arthperkiesigtaft dwe@a'éqes*@fbea @®retn.per i pher al
flange form ng the neck 916 and further defines on its

interior edge an annul ar recess 968 for receiving
therein an annul ar protuberance 966 forned on the
tanper-resi stant cover 940. 3 can be seen, the
interior edge of the annular flange 916
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10 leading into the recess 968 defines a chanfered
surface, and the | eading edge of the annul ar

wonaidenance 966 of the cover al so i s chanfer edTs2003/027545
all ow the protuberance to be snapped into, or

ot herwi se fixedly received within the recess, hut. to

pridJdEs. 22 Hhsough 3, appiborviglambodEgrths esent i ontpy. {p indicated
genelglf by Actcfelclthnntidl <40) THE 31s8500 LSl fHrB TRl Btts Wihe vials
descidtddenbor s withirefertinge tee kS ééi thmotlgh 28,and @nm@pnlnich mefgrence numerals

precdieapy Biscpmaal o 68 JPodaR B ate ke TR o 1 g difference of he
vial Wﬁ coﬂnBaﬁiUnSto tl?é‘ﬁ@ﬁ'd@@i‘ibed Eﬁtﬁre*iéiﬁﬁt ﬁﬂe‘io&fmé fiﬁ% Y5@is snap-ﬁt to

y f or med |ntegra w th the renmai nder he vi al
the vtabbydy 911 Oy anié thetlockingltiog 96 defingsiiernegk 9 arof the Halwesean be seen,

if.desir e base .91 a
the ogknE e 0 Ao § Bipneast o5 Pl bR e Pt ERAHAR defines on it
interiok 8digRhinulds rSHRVI6 S fbPteeaiving théteinl &z andilar bhﬁuberance 966 formed
tanper-resistant cover 940 defines a central

|

on theé@meédewtamtg:iow&% rAs eh besecn, the interier adge @éﬁ@ﬁmui?g flange 916

leadlﬁg ‘1#!) file r@#e%% Eg§ haf! %gxggé? @%ﬁ th {égdlﬁé Bag‘ee&% the annular
surrace O orrrsa rmeti c-or

protupdanted YWY ofthe boﬁd?alﬁtiebl’dmed tcam]db\a tHer protuberaes wale snapped into,
ortion 965 that_is fornmed on its outer end c% guou

or othggvssdxgrtyreRIVed F EAeS G610 Riryepremevaln ha Gk herctiom.
Slmlglrl%gﬁle %%&2{# dl%’o’g_Lb%a ﬂ@ifﬂeg on fi& knn%pﬁraﬁ*%?etr‘éﬁ%ﬁnul roR®¥Andd921 that

urality of frangi bl e connections
is sn@Gd ante, mnghdrwudeﬁ)@ﬂhﬂewvedl withine dogrespadingmnoulaerecess @23

e tmee t he ngi bl e, portion 960 and a. .
formaG 8 e eREGOR 9 isiael ol L eonlsofl S8vr 16 shediplapgdy. In tis
embécﬁﬂi@f{ta{‘hleasé Ry 611188 giakP b&dyPie Férnfd iRRErak GEBIBe fetndiftRr of the vial

under [ yi ng stopper 930. "As indicated b& the arrow in

bodynn@rdesg) redhee ﬁlrza\ngibsr ef protsr hovevee of desiredhehe base 91 san be made as a
's f
sepafls ity f SURAE O dnhfise A AT RIS bale?” 2 07 7

ands showi typitallp e BIG.t31e thetanpdrirbsstanuoeet 94ndefid6Pa centrally-
renoved, the frangible portion 60 30, cannat_.be

loca%§ iblernogtiondqth ap apyAIRly sisprnding PIPBgRngeep Hhag engages
the e%ﬁéé%d SFAR R HEPPLY 08 atd ®rmé b ABGh& SorRat- tt1Fthseg16£961€f)etween

e tanper-resistant cover 940, the frangi blfe portion
and £f0sto-abming pmrtll(bn 96 thatais ferhed opntstqmb@read cent¥R®ys torttie afrwlar
rtlon 965 | ocki

f.rust o= coni
promegafr SOCEREREFALY 15 sl Tt G RERnge] elgiesn. Asshownin
FIGS) 80Waen 1 PplusdlRp @ﬁfracgmlle ABRcBbnsOTRES hesBarly2dpdcdd WeRtive to each

5 WO 2004/ 026695 / US2003/ 027545 rovide a further

otheu\mi eptond ibetwasattheEangible poritoard6grandp subwtantially d@m@-shaped cover
oo SHSRIRH B s A5 S0 Ol g sppoer 0.
As nfdlklfa!tdale’y thbtaﬁbw il FIGe332, nedfrdd¢giblb portioaro60tdiehe cover is pressed

frusto conlcal ortion 965 and ripheral f e 916
downrgrdlydieiQr eXgBipte, AU finger t9 Sbightly depregicthe Hm?eélg{frwtmer material
v B AL el Sl AT A
cannat nspdeeeted Tuthetraby provifd Sampe2-prduf deadive3 @ hus prior to removing the

| ] he di abol p sha 610, of th
franq@#léé@ﬁioh%aﬁﬂp%@r@?ﬁegﬁ@%ﬁcﬁﬁa%&aﬁ%mﬁlw%go&o&%%ﬂong with
its aﬁnL \'% bRt &}ﬁithe%%%oﬁicbﬂ ﬁorﬁ&ﬁi%%ﬁhe 16 950, form a

s as disclosed in co-pending U'S. Provisiona
subsRatialiyt ga&m@hit enhérmetiSeeal btwiton the@mppsmalgbarnblﬁnu agnjosphexs, and thus
30, 2004, and incorporated by reference above. As can
be seen, each 35
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10 vial 610 does not include the tanper-resistant

cover 640 (FIG 18) during the needle filling and
woOasw@ro2é@seal i ng process, but rather the PCT/US2003/027545

tanper-resistant covers are secured to the VI als after

needle filling and | aser resealing. As

prov1deeq:ﬁlgherzMB’Tblgﬁmwd§§W@¢n the mtprgyry)f & yipl arqréa ment atmosphere in the
e UGPSR B RE AORSES Br  bhin

desirediNMVTN@rieaciht fidistoaovyiicaf pdsxhen o6Hhend périphsrall flangs Ylcmay form a
herein or otherw se rrbod t he éé eftureﬂjog the . ), t

contmqw@mlqd(hqrr&ﬁueaspp 10@,1;55 anr qu 1pes 18 F s%’a 164 W1 Oﬂ.l gny openings), to

comp*elt«%lf%a{ ﬂfe%%?:@xeﬁbﬁlg\mé %ﬁlﬁieﬁga fhe. The sterile

ne 1n es a sterile enclosure (not
s |T®M1n1)g toeFIGETB2 ahroﬁgh)% aqiumabity ofrilog dlshmiwsblaneldanals 610 of the

pr.ovi des a subst ant Jamn low o rile.ai
presofinigh aABoBD RoupHa! RGN A afby B be el and laser
reseals lﬁ?e WAIS IaQ&*éEl%sed"’lﬁ‘éofb%n&lﬁg\M‘ Si ProtisfoRal Badend O phlichtadisatal No.

system conprising in the illustrated enbodinent a
60/48|4120#dﬁ1|e¢1 Junsf30s 2604, whé écorppoated by raferanespabiose eAs G be §een each

1012 t th
v off 80w AE AR R % RSP LREER®) Bgfioplp st e o
laser t‘é§ea‘¥1|ﬂg\ﬁf‘ode§b %t@@theﬁ&e&&npﬁﬁ@ﬁst@ﬁt dokrerssike@secuiedeb $he1\ﬁél@ after
has a pl ural i ty of recesses 1014 along its sg
needlg mlmce@dtlmr reaeaémad dystraey borecegrareddy: thase @rﬁaﬂf’ ﬁLm the
pertm%Ilt del6acdd 8h ?ho g%%h]m %eﬂ:ﬁn 5%1041% vidls egac{:r W molliéd within

ave a saw & perlp es the
the stérile€lllidomectoiie, 2by pﬁﬂm dnlger aipds destribeddieseinor vtheywiae embodying the

d, f p
foatugh @b EIVeRHoBed Y S be e i sErieL T dBSalenart e fipe
machﬂ{%f "[fﬁ@ %i\%ﬂ@ﬁuﬁ@ Snahile MEEs adediloefclesubd @Hotblidwh)04 laminar flow

erein each tooth has a pointed end, and each

sourcb \(\notshmme)shat\movlé@ mswb@iaml@llyrlemmﬂoveof sartle air of piher gas over the
vils SR TR AR BB LR eHE G LB b Sy rmsport e
comp@i@fiﬁ/g(i!ﬁ i 1Hﬁ§tﬁt|té@1r@%(ﬁhiﬁbnﬂahﬂtuahfy&)mwrwhaﬁlsdﬂIOMdtaSBicfated guides

that is substantially upstream and 30 a% jacent, to, the
1012 spaced adieesnhtasthg psaphery AT gaehcstar avheels| i Ot ot einppringthe yigls 610
thereﬁ] ﬂ n this enbodi nent, the seat defines a surface

pushes agai nst the container. O her designs may
of Acshom@en FIGS. 3386,eaph of/ihd stat vhelds ilﬁlcﬂjhasta‘]durahtze@@e@sses 1014

alonggs HEDOOLBREL UG BEFERSBFEDTSS MUARG NS oy pe el 610. One or

more%ﬂgbt%rvﬂleéﬁl 451 hale |aYsa9v°tBB§1QIk%‘i)ehﬁh&y \I3E Yetic8PME GiRelihood of
own) to thereby allow the star wheels to carry

Jamrramgiagaaisea@ks agitheysara secgpyed.cior pxameple.Azom pévitablasand infeed channel
o the St whet BoLrE FoRoRatcph B DSy A g SBERER ptuality of

teethmﬁ‘&lemje@élptobﬂl itasagRAted End, lahd gachttdiol sQl":lce@ilvé teettsfoenial respective
ling 5 machi ne. The needl e fill manifold 1016 hol ds
one oeftlpﬂ neeesbestaapied freegeine a vialgIn thissumbadimentete ety and/or recesses are
1020, 10
sopg P B3 st BB R BRI Bl s and
adjactherofieestist dofined obaht iddhicha réarpIeW\nglg(l raxisinAdsD is tiik embodiment,
that each needl e is novable into

g} ut . of al
the seat defipasasuriofe that pishesagamstibe @O%tﬁlalﬁrp tgeftd&ﬂépéff@@ of ﬁ%ufse s0
I f
e o RBE TERR bk 404 3 e ROy O it i
V\Athdrawthe needl e upon 10 filling the vi al .

Providing multiple needles makes it possible to fill
mul tiple vials 36
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concurrently. Each of the needles is in flow

comruni cation with a respective flexible tube 1026,
waQeB/02dd30 and 1032 that connects the respect PC®/US2003/027545

needl e 1018, 1020, 1022 and 1024 to a respective

medi canent or ot her substance source (not shown)

vacuyp pexs@wha pEsTstesivelE coprechd 1 2 aPuER FOYrge Grot EJ%WHQ t thsteby allow

the s Ry oy TR LB Ut e O the i 11ing
msm@m bést in [FD@A. 313 5| aGBedBTiBanifélé 10b@n dispfoiséd at a first position
along; g pergpheni s a1 YOER AL Cutine e b Sitestie Hiling

machi UTeé nééafét filp Hﬁi’l‘fﬂld%‘l ¥ 'hBEistallﬂuraﬁﬁfQﬂ’lrﬁedI@é" lefe0l flur RRbles 1018,
us the bank of needles nounted on the manifold, into

10203}{122@111& 1624, vénduae weett tm/dellnenmedlcm onpther subsiapeasdntofthe sealed

. . the n.the eed [ ation,. as .
vias e e dnagy o R 15 A ing St vy biarRg Hoh Tt ydle ino
and of bt@igagem& Wit QM reseal e Ist@ rgayple@e eRsRopees sl Qe vials with

each shaft to seal the novable parts of the shafts. As

a medipangntioe sther subspase t9be coptaineddbereia, sshoftbengwithdrgw the needle upon
th ] . '
s 08 AT e e AL Sl

conctﬁﬁefﬂtl@l Bgch 6fthe asedldsdwirpflewtcomasunidion mmraeﬂ@qliecﬁemﬂeﬂhlé tube
1042 that is fixedly secured bi’q}fga
Q)

102651065, [HRandq 872 it eommepts e 1eoERB o Readie 1A 055 108 gpb1024 10 2
respe%{efe dxﬁgﬁgz!uﬁ gP O&QFSME@éﬁrch@o§ﬁ9W) ﬂﬂoﬁ:éh(% re§1?ect1@é‘ 6 of a

e I nc es a nounting | 'ange 1046 t
plurakityi afgiuimps (ext ahovex)). \/Wltehncdlemnem smtrm may be Mteldnnslth@the filling

espectiye edl.e nount 1038, and is fixed in place

mac (ﬁ“’é"lisé‘i%r fn@"gﬁﬂé‘ EPaH*°1042 to the base 1036.
Al AggSRAtin FIGS. 33194.8hShQIdRCHT BidiBIddI M 6 fig Aduhtee oh a@air drive
face of the base 1036 and are received w thin

shafte H0Fetbpioeliinynalyeonugctesd Horswitable drive sowrremet stowm)dsiving the
necd MNP P o B ATTR e PO B L] 5 oo

engagdnadn® wiakk fesedldblestbypae ofithe didlomotulted antts noédle ﬁﬁlng station, as

drive shafts 1034, 1034 and S nov her ew t
indicaferl G theAropy 178 showp taventlym FAG %dgﬁléq el}?éwbaé’sﬂows may
encas%%g%b?sfe of B&hRsE kc?séépfﬂe glngab s3F gle sﬂ&ﬁ@ rA¥ ShdPb&t in FIG. 32,

ensure proper a I gnment of the needle
the neih¢ mehifold 401 funthsr inkhides e bhwes0365a pllumllw of/mepllean@unml 038

iy .of 37 WD,20 695 PCT/ US2003/.027
spacdielaye el " B SE0H PR TL RS IgRe Slspue e, anda
clamf 082 ﬂlfat fs'ﬁ%e&l?%@ct&é@@y edstchbB® 1048 Itplsg) {0Gthé Bhséalf%bkd in turn,

secure the manifold to the drive g}ate 1050. shown

secutie mh@n@dles@ tha magéfeld. shashoven iaddGi reaeleape@lqapclélémmountmg
a0 B A4 e BRSO ol AR BB KB Ak 0t moun

103 SI el iI9€Red B pladel upoh seRUMNahel claPB.04A%0 thiedare 1056 Qﬁdignynent pins
In FIG 36, the Iaser seal i ng and mfrg%c{ed (IR
1048 papipetsugvardiyAroms Hisstrentfaqerafithe aserl 0pGaunst arg seger d'within

corre%g(%@’{@l%)g%m(gn d&%g 5 che 41&1? ﬁo@{’w{? e%sﬁ? %?%[%%I t ygnr?é& B86the clamp and

needlee o8 dieSm(nﬁfo(j;d AS$ showil I HEnS6)the Mhﬁfhntmg pbis 105068 fiaedly secured to

e B S o ST B8 T s ot v
exterﬁltl%@xp nth sE h@?ﬂ bﬂh% mREdIE EnaﬂﬁSﬂll ®1b 'ah!i kRdriveathte 2050 to ensure

he plurality of laser optic 10 assenblies is nounted
propmahgnmempﬁ d:ha needlegnartifoddy and dlustthengediasprethy doive phage. A pair of
star wheel 1010 for
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transmtting a respective | aser beamonto a respective

reseal abl e stopper to heat seal the needle aperture
wonodhesaeseal abl e stopper. Each of the | aser 8pTiUS2003/027545

assenbl i es 1056, 1058, 1060 and 1062 is connected to

thunfb SR i 4 e L B S Wi figh Pelos e PRGD Be 1036 of he

manﬁ'élblrt@ %léd&%ly%é@%‘ﬂw nirRfoldHontle @HYS pRtee1 5bber optic
assenblies nakes it 15 possible to reseal multi

vi Ab shewn suriGe A6/ aylasqrrsealmgsanérmf;@mdré}m Semamharmﬁo?d H¥54 is disposed

ata ﬁk&ﬁcﬁé%ﬁty noglon:gghe §§r§}ﬁ1%b ?f(s) tglagglé ?ﬁ%ljl?ﬁﬁh%%g}rlf:%ﬂ gf gled}eedle fill

manifld 1916r As\sh@e:h tyl;ﬁ:&ﬂy iPFHG. 362 tHeylasek B&alih@ 86d inFRWCE@R) sense -
unted out side of the enclosure to

mmﬂ%@iéﬂ@é‘* %ﬂ a.arphaaalﬁy Of lasgAniics passmblies (erm, fourlaser optie essemblies
/
L0ser 02 4DaD N koD USHIN BBLFAGY RTYR SensBRE ! QIR Wi 1064,
10665 £06%ars] 10761 - ’J[lﬁb?l@sed epac tiss2Mblibeart aﬂﬂ&écfttoq{révmé ald3er beam to reseal
enet r at i on e resea e. st.opper
the rSeRDls PrRTAghs Hals ey Besdla filge: Eaeh vhibr shgtlty Efseropti
asserﬁﬁﬁ‘é;s il hoiBlealalh RRpAMASE Il'tﬁ:ratl&tﬂ ﬁea%ttﬂcpgﬁfph}éﬁlsciﬁﬂ% %hlcévﬁ&ti h¥10 for

reheated to achleve reseal 1 ng. Ea sensors
transiriging pOTEpecidvedasen bedne dntor wspaetipe isealablé Roppargoheat seal the needle

oee R RS SHs, Frel b b S 058 5, 1060

1062tie Bm{e@ted 1@ a §spEBtive bk LopticAdableBRCIONNEIN hY reshBétive optic assembly
exa as they are being resealed. 25 As descri beéed

to a 158156 Ve Laa%rwourag &rot Shawrde Rreviding multiplefhsn eptéa asseroblies makes it

POSSI ViGl:E %gf x{ﬁgﬁﬁllénxgglg oncru?r‘g ﬁ’& olL ten%)o%lilrglerﬁ eac%;l 8?2})6' p?urallty of IR

e pr POWEr 0 aser 1S pre

sensdreassenﬂﬁ&ﬂ 1060070 8 thodhtednt aaespeptivefocaidh nehrathis pédistierPof the star
thin the range o? about

wheef 1D, B tatieet olives ot e moEM ERBEeIdpet e enclosure o

enabRaEhhit ARPEr BAHERRnt SF fhe IRV RO L{flh‘gﬁl \H’ﬁj%etc (@%ﬁrthet Qlosure

outputs at about 15Watts, and Is
and/qrmlpﬂrmsetrhk@gghmglauem of th@esterd@emaiowaebl ”EhetIR seaspect%mmo detect
col limati

- the ifertdfIRio 30 pRHR RERHRRG B8iPR o Wika%h<Rlobie Nnger setlind gpring laser

reseallBg)] efn@&ﬁ'er&ﬂ'éélcdnﬂié' udeeto diatérhﬁﬁ@ﬂ'h@tﬁ@ﬂ 188 YoBpekQva3 sufficiently reheated
including a plurality of tinted 8 ass or transl ucent

to ackieve reserdingr &aeh of the {R éerrsaﬁsel 064+ 1040 isemnecteditor sesspestize ER sensor

| | :
mod 8 1 846, 50,0 R B8t LB Bl magpine o sene
the té:@ei’ﬂﬁﬁ/dﬂﬁﬁﬁﬁie R@ETY dd‘.&x’%&@éﬂt@rz Tardxamphy) a0thsy areeiriievsaled.

aLé naé %f]PrOVIg%géa|On the perip herg of the star
feSetest sbonuAch IRachPBRce(REsHEBAPE PTG AN P aEth of laser
radlaﬁQH-Qt dHRUPI S m [ A SRSRIMBELAE] P@@%ﬂ;ﬁéﬁ&l laEé?Qﬂ:u‘éﬁéiiaﬁlP $ess than

medi canent or ot her substance cont al ned
aboufaimwa@s,rmdem@fenabb' logsahari 6r aiphlctotabuet 100 Wattd) @r oyithirathe aange of

abouf} 1 lpuF | EWars. 1t LPRSRdGbegimer e dioontse 3 pemi-
condtidi6r AIBAREerithdt 'éﬁip'h&ta@ dbouthe wakiR! aﬂ@ﬁ@ ?i'be:xl%%ally$ cb\gﬂé’d(ﬁﬁ?'ough a

four positions and then paused for a nonentar
fiber-pgti¢ prple frercspeetive quh@ambhemmmeﬂ@lvdr tho vials Wr.thldrtha/mnenor of the

g L N A L e

a pluhht}e@ﬁﬁhtémglaﬂ;&ﬁdﬂaﬁslﬁwm bPlrshspMRAl FlaSRPandlk 1k B@found the lasers on
sybstance 1s thereafter dellvered by 't he punp thro

u
four si¢es 1 ddleT el patatinlht hariviel diation 9¢neéﬁadrbiéﬂ§ ¥k bepans. gapacﬂor
vials, and the 10 manifold is then driven up to
thereby retract the four need§ es 1018- 1024 fromthe
four
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stoppers. In one enbodi nent, the needles are initially
withdrawn at a relatively slow speed to allowthe

woiel4®26c5fi | | "bottom up”; then, when the vi aPeTAIS2003/027545
filled, the needles are withdrawn at a relatively

e B SRS oy beprov el e The P 0! e Brgaheel 1010,
downdfean of m&?ﬁgﬁg@aﬂ%folé ROPS 1ﬂ drlE B RERL vHetlch %aéﬂ AhiSeceived the

acilitates Ity to 15 transport the vials on
meditdreerstoantheh sdistanoe todtemontaimed\tbgreinandyte rejeqt tieadal if defective.

or VB pheradih st e Sefle IR meRtBE s hininpalq 0o BBispprs e vials
610 @&% ﬂfetghﬂfeq\(ﬁh i9the rﬁe{iﬁeﬂﬁ@%eﬁ& dPlEd 8k Whdel 10 is Tﬁ'ﬂ%xed four

portion of each vial is secured within the rec
positipihs ahé thenpausegfers momestanedwelbnPaging gherrfbmilathwdls mamfold 1016

s Bt 3 L B B o BP0y BBl e

on the T&@1ials Beﬁdaﬁh tme aeddte mahidoldh dl¢disRadnabl @th&oswst@ﬁxmg ti@keafter
the vial by eng ééng t he upper surface of the star
delivgged dty theyawap thyguehsthe apedlesand iptor the injeriay chagnpgrs of the vials, and the

s O SAHOEY PRI Bl Koo BB R e o

stoppeee dhent eatotlineent,eheadedls eresmamlgrmﬂ)drmm aip reiptivhly slow speed to
under, the s wh and/.or Al sg durin

allow e NERlb 0 fﬂ? DRERREP i %ﬁ’bfhec‘“%lé sl e poddes o mthdravin a

a relaﬁﬁilelyvﬁgtef %ﬁ@& tERREEY rdRovedRe h%lés%ﬁ@'e@t*éh&s 6{1&99% ée @khe. As

four vials beneath the | aser and mani f
shovwnsa &30St 335 shegisbels or spoalike ISb&m*aifalhﬂ Welabtf@cpbfetes ﬂ@r@blhty to
heat.ed . t |.as ner the four IR se
trans i Bt ob O AR G BT el vsteBl B T 10 fighoto shape
suppit tielViglstafd Gesventdiakial Mb et of @ vislh apRes ins¥yesn he@helldrawal of
sufficient to cause resealing. After the dwell, the

the ngedlesedigingdfilling e Fhepid-portion of prehgialris Se«&ﬁ@‘éil withip ghexecess of the star
I

o IR AR DA B Mt i i

preventsea)nml&hﬂ\krmhrd Afovementeddiad vialgyponhinsevtirey 1$1e aecﬂile into the resealable

tra rred to the _ anot her tar eel own).,
StOPREH P éﬂ&ymag%th?a@am £ of they sty & Fé@@i@égu{d& and the

relativefyahige£GaMheter %hse%rﬂlén dfShé {rﬁpﬁfé%ﬂ@ qttnwalufd aial hﬂ)’vefﬂéﬁt of the vial

successfully filled and seal ed, then the star wheel
upontwﬁnbmaltd thevagedle fadm mhﬁneseala@éa:ﬂomr by ehgaging the ugderyide of the
ff/O 6695 PCT/ US2003/ 027545 gui de, at whi ch poi nt
Sta“?’ & FACOUAHYD

fl t he associ ated vacuum port is

sehiotduviah Yhe @nElY @t Balabdi@ptiv asdermblied 105651 0B2rRUvédaser energy to
the di scharge gui de. The di scharge guide transports

the resgalable sfoppersondhefoqup gials benedth thelpses gad &R sraniipld tpirpsealithe
stopp%?{.‘lé%ﬂg%gseﬁﬁﬂfeasltdé)%&t%%énﬂ?aﬁed\’%e“1\%% Qf%h% I,'tife%ﬁ?{lygédors 1064-

seale anspor
1070tdetdct theabmpérhiure of cacke auobper, st th de ableao d\aﬂeﬁﬁinc wdtether each stopper

i ch iint 5 the vacuumito t oci ated vacuu ort
was lﬁ@t@eﬁugfgql?mév Gayse fesealinga ity &iomiehdn S PRILEE S FBeHFb Le., the star
wheé'lf g%ﬁﬁc}{:ﬁer 115 Enhcp@leﬁ Q@V&:ﬁtagﬁ'h s8 it YRG! four \thals are filled

y trans rring the vial tothe other star
andﬁmrmdrespa]saremsd:aﬁedany ot her def ective vials. In FIGS.

g el i el ard fansiere t ) Sl et @REPowAY, which

empley'é"ﬁk azlac&QQ 9ortsT ﬂﬁts%@e@.&e@, t& kdthih REcId] 4558 @rtrah@ﬁ(%hl MEa vial was

nodul e 20 10 simlar in many respects to the
succmﬁ@bxeﬁlhrémnd @¢adeda theen|thes gar whetl fRnsperts drat righutd|rgaching a discharge
descri bed
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above, and therefore |like reference nunerals preceded

by the nuneral "2" instead of the nuneral "1" are
waged/e9sndi cate |i ke el ements. One of the prPABEMUE2003/027545

di fferences of the nodule 2000 in conparison to the

mani f o] ds, descri bed agfve ] s that the l e 20

guiden atryhich PRinE the Yagwem do thejassosigiedvfcpymdportis §éa<rtn’ﬁ1g¥ repoved and the
vial i Hﬁns?é}f@ tHQHéJJil@cha’r:%er %Jf&’é' THel distBatde@hide hespREUhE vAPRL bin (not

5 i nclude an eam or ot her suitabl e radiation
showny ofstuecdstfublsifilled and seabel dootainers. néa véalsvasaot successfully filled and

e G b3 e e g S SR b S R 8885, whic poin
the v%ﬁﬂﬁtﬁ%é’\hﬁbélﬂteﬁ Ricitim ﬁéfﬂﬁrseléétlﬁglf/ t@heRd abil F)’S@U.uﬁ‘f is applied to the
steril encl osures, and nay be used with any of

respeniuwpexracu@mmortfcmfén othey ptelsvvbcfel,dbﬁ‘@bx/ traesferping élmsvmldp the other star

nVv e Vi he nodul e. |If desired,
Wheefﬁoédﬁ% ng el ?ﬁf SPG Iude a lamnar 20 flow
S QHMESas7-48 sembkield fdnfhebcﬁle ﬁ&lliﬁg/zﬁtd'ﬁ&ﬁﬁr iréseithCibe PR Iilgilcated
pat ent appl i cation. Pref erably the transport sy

genciil Brighs eHRsCHSUIIE s 2060 Ereupcila fling ARG Ser TgFaline module 2000 is
I
snnﬂéﬂﬁ n#ﬁ?sfe%g%%'t él gz fgfrzl'e rl%%r %ﬁ(d % Eésﬁh? ml%&?ﬁ&l& Hescribed

aboveF Ia%thei!éforealnicb réﬁ:reﬁoh eumeiadd prgceebet éydhengmaq:m} ‘thnnsté}ﬂ]of the
IS d;,rren3|gned to sli e‘j;eble recei ve therein the md

numesdl T 8IS A tq et in slemsnin s pEibe P difistneci the module
2000t €o Pﬁf‘sﬁn%’ BRShAUFIW dRGRRdabotd) & G de n%%lu}%%@otp@ﬁmts both

rel at [ arger di ameter upper portion of each vial
needlgridling ardielssaredseahmg muhpsante modilas Furthdreif dpgited; thg mcmweer 2000 can

urfaces of rel tLve | ar
imctof i 85En 25 gt sQlibfalirod & Sl @i tna Bl Al Rl
sterﬂ%ﬁ&?@it the REBDANDAIlink lrlééiﬂésa&ﬁlbsbﬂilbeﬂ f@rth&aaeldvh e
transport %stem conpri ses a screw—type drive
(v}

i nkheapdide 200Qmay be mannted ythie any phyiracraes digfgrentytyges ef sterile
S 35 A 65 im0 BRI L BOHSgsytgms o

convefing the dlaiadlretrglethe andluteoiBdesbty, tHe stedike dnolvsaemeny iaslude a laminar

flow :_s&g::q%? escry qglt 1?1&],1%%}&1%\,@?3&% qoggqjltdgr{g&pten?-x' h:laiﬁ%t? rl.Br\é?erably,
the tt%%%rt's?st@ﬂnefﬁfdfugﬁ Fhd ¥od e E%ﬁﬁ&@rﬁldﬂ?f 1fhes0Bhd BlcludBd 4 glfﬂHQQOl 0

wn) “to precisely control arting, stopﬁl ng and

deﬁnmgwoh)mlly dlonegasask apartuei?§14 extending mhmtbr@gheAws ineFIGS. 39

0T sk B PR o5 027980 3 H REGE Resdl e mic-

portl&i/s df s @iabblo Shahddarials, sk hppottiont the upsdrioppedihg Qﬁfac@tﬂ&&ﬁe guide
on the teachings herein, the transport system ma

2010jtherelptielyrigrase dismetsr yper Partioncef@ash wial, gad if; desireds ﬁo support against
the Osé)drﬁ/ﬂg}g‘r}%{%“fa\é%%bﬁh g{lﬁg % r%ﬁﬁvgfg%)r%% cﬂ?xﬁlgl{éf {g#sg \n3ftion of each

es of conv
vial. dtibheabydiment of tht @restre Goventibin dimsirated in BKE f5ay thengnsguirssystem

commBiOA HAPY-0aPe SEVREE e adend AL 201 SN harlial Eoove 2017
form?l%rm@fetc@ége fbﬁ'%‘d&p&uﬁg FRVR 6 . | X i (1 9%%) 1&?1 b/ Gonfledled to one

a sulta rive source (not shown) "vi ng
end dfltiee laadstrew nmd irdtatably chrvds thlalserem&s mdxnkted by mlwﬁoezs“lﬂ’am&n turn,

i RS e B T SR SO TERLA o LS 2y

conné’dtéﬂ ®d &ﬁlﬁ‘o}’ﬁﬁit (Wt fslliﬂvﬂl)tt(l}" FreGiéblS"onﬁgépth@ fstahh% Eﬁﬁplﬁg bl speed of

hough not shown, ows nmay encase the base
the s@@Wem;Hoshafdmatt@ sag@eamth ﬁ@ agiatiph ef themesdle ﬁnamltfeldﬁmdflwr sources.
The needl e mani fold 2016 i ncl udes a base
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2036, a plurality of needl e nounts 2038 spaced

relative to each other, and a clanp 2042 that is
woiznedbgeosecured by fasteners (not shown) to tPRETHE3®3/027545

2036 to, in turn, secure the needles to the mani f ol d.

As mR PRERER Y &@@?g%ﬁ%&%i g gedibenart psed pa fhegeachings
herelﬁ,ttgé JcrLu'fs#)@ qg%}ﬁfncﬂﬁé aﬁ)hgf Riorosoh Rt SV Rk Br driving the
Si nee Eac

es o 15 needl e i ncl udes a
vials thorowngti the nidnﬁogie iR0utBing, et exampls, pihebtypes eCainveybrsthatiare currently,

an_aper re f he respective needl e nount
orlatglgl%egg %F)?@%oﬁn?fn% WEAOGHIh securing the cl anp
20112 ﬂeecu%ffﬁl mﬁfﬁ%‘&d %@?@ is rﬁ’élﬁi{édjélﬂﬂpﬂld Hﬁwé}eﬂ@ 264l @it are drivingly

makes it possible to fil ti vials concurrently
conn@deshthofughizeconuaen élqu Silaftrioﬁﬁ @Kg Geiorei Biatableririne spurge (not shown)
ror o5 GREE A Bl SobRB IR B SERTIRG R IR ey movnted

on the hi¥aifoRY Bfé aﬁI&@ut&ﬁTéhg@eﬁféﬁt wﬁﬁ)ﬂ&fwm)ablefﬁt@@i’s &F the vials received
respectlve one of a plurality of urrps ‘gé]lm shown)
withinee gride 2QkAefithe Bpifeld. Adthopgh p ehows, 3 belians rtlﬂéencase the base of

i i o -
2036pa phitatieyl ofpecditamotztsP03 LA drtitive teéachdthrs drida clamp 2042 that is
fxedogel 03 efipns oA PR (e 5% B OpeaF i o HEEF agedles o the
maniffld.! T80, iRhitlar AW ?él‘fdr&gmﬁ’yl' B for2dd Beivich 'tH‘eex‘i’éeMleaﬁounts 2038

secured to the ends of the drive shafts 2034,
to allow thoflaw of stehids mwot btherTgve tlmtm:th@ugh ané OVQOBQ)SIdeﬁf <i>frtb<sn%edles Each

need SRR P I alner gt Phub USSR el il e fgrned
the rd3p&tivé 236116 ndulAL208RN bﬁ@isdi)&@ 1rl1§lu&§ u@mseam@mb m%\mp 2042 to the

nmani fol d on the drive plate. Alignment pins

base Ppnrirowidingsenbinle Rredlos arikenie pewile toBld nyHtiply éﬂqlﬁewpmenﬂy
Each%?@ﬁef rPeleg eg Qsllg Wcér%hugircbtﬁﬁl tﬁ‘ﬁ ?egpgéﬂgttﬁxﬁgé g{?@ 2026 that

per a I gnrent need e man hus
conné(hethﬂ eespeetive meedlel20 1816 ¥ eespéctitve medidaoekt oxpthérampst@2@sBource (not
i S _piv taII nounted on the ive Ia e 2050 and
showin thai dhstive aRe afpaeﬁ“eﬁ}m Rsdhef e, ShEdedcpgnt source
may H?IHCE’LQH %sfldeotﬁb fiPling Iﬂﬁélﬂ&rbrtdﬂ@sld%f' th® hﬁl hdhgnedr i ve

ate, as shown in FIG 37, and a closed position
f i &sshopn ypzally ngFIGxéllndmmﬁpms 20$£emcay ibe erwldﬂdeon ths clamp

L TIONE N 4] RTINS W TR )

prop&PignmeRdotiike ﬁﬁﬁb%ﬁ@ @eédlesscﬁflﬂié ﬁlahﬁﬁldmi@ hfdiahﬁng platd ®O50 is fixedly
drive plate, instead

Sccurch o cEdtiobipe Ens dvis 20745 105 pnd 1§ mpvatlE el (Thedlive plate

ZOSng ?Per el?‘ntguﬂtﬁhaénlﬁfagé S?%i%gt%§ ﬁ&g{r\r’gé}: %%ﬁgﬁ% %SRHI#HH% fd8nting grooves
205 5curmenwitlin therbave 2086 ofﬂlte@manhemnmchmmd alégriithk Inyanifald on the

N T
mamr?cgg Wy (e éiglglég [&2d90Rd eﬁﬁﬁ’igr ﬁgxnédlfg?lh%nt? e nb&d rdagifold, and

acent tot e mani fold 2036
thus fhemetds® lonst@dimwgplhﬂee Aploekiog dlangt 2}3@ds prDtH]ﬂBdn‘almetdyon the drive

Ie fill d wthd
platecf)a) 814 BnOREIS GHUEFR HyRea PR p PTG relgise PREmSERY Fom,or
attacﬁ ﬁfél rhagfow th th@fdh% Sfhtd, bLRhRARMNBTIORIT fRG Ibked pesakls§ fiRedly
plurality of laSer optics assenblies (e.g.

secumms@p npifold esbedtive plete2@sbownds 8]G 23}?50A1tg0€2\;ely, as shown in FIGS.
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and 2063), along wth a plurality of IR sensors (e.qg.,
five IR sensors 2064, 2066, 2068, 2070 and 2071).

wolab@/eéas al t hough only four |aser optic asserbTiUS3003/027545
and associated IR sensors are shown in FIG 42 for

simplicity, five |l aser optic assenblles QCi ted
10A-H0E Besrenst 5P o i aanles o ssocncs the FRantTaEHio (b dhite blaie, nstead

a r
e
teachiige dbreinf by dMgimdranhdidfercnb elamipsi mafastemngfmd:dtamsme tﬂ’tat are currently
assenbljes is nounted at a re ctive |loca
knovagpaieh becoped v Pl g2y e RIP YRR RITR penanifold to the drive
platrespectlve | aser beam onto the reseal abl e stopper of a
respective vial 610 to heat seal the needle apertu
[ rﬂ“hehnodtmmmtthemokuﬂwa lagen seaditigtand npfrayad AIR) sewse mamfold 2054

asse WI th tive ne
tua 5 o TPaoga et 4o heee e 4 osoinR) 205 SRER R e PRELl Bigrd
stopp‘afs 1&B§‘edia%‘eﬂ§%lﬁ%hﬁ %@ecﬁ& ﬂﬂﬁ@ran@ vathaRevA b f temcedisparidfiotm. As
l'e. Each of t | aser optic assenblies 2056-2063

shownsyplwékyne Fle 2, 611%135@'559@1@1& apd infrased (IBp sense spasifold Hixt holds a

plurafi§REER ol AL ERRFEL IS I(%{?é loSer gﬁ@g&’ YurhiBs 3036, 2058, 2060, 2062

and 2068 bldhg gviftid pluiiliey 6f BResenogb (d)g afiselfokdmsers 2064 em661 2068 2070
ossible to reseal nulti Ie vials c ncur ntI

and 20 {)s Notp gt Akhauehonbhioss aﬁtr@pus peReEole lgteﬁg%ﬁensors are

| V/ t
0y A S AN S i o
showlﬁ&ﬁ EI@ 430 TEhedaser bpticasseiinblieseant adziptbd20 PBovidy alasemisan to reseal the

rescalafp SR BACIARHIE v A ee e Of MG DR g

assetdbiied '1§‘m¥9'ﬁﬂt§a‘ aft R spRevt ﬁ)caﬁ)&pad SceiDioNhE duide 26 1@ RJr@ransmitting a
repair and/ or replacenent of fhe |aser sources

respegiiveiasar bramiontp the resselablelstoppercoigarasnectivriyisl 61t leche ssal the needle

{ {
apertignt (RIBARRS bR el ddRjors bilnias 8P: E8YR8p MBgl v o
respeRfiehdedlei 200 8 38 the fécdic Mbnifdlé 20 EEwakalthe Ichtippef the resealable

achleved during | aser resealin and therefo C
stopngs pigrae by dlas weppactize weetlh fachipd %g,e[ lai% é)ptl%%Slei')ﬁeS %]56-2%63 is

om0 SOG4 0 AR GHE LR ity o
respdcRvsBgcource ultah¢wol Ahcanrbe.seé, (pm\ddlng nagtiplefiber optic assemblies

2Q04/ 695 P 03/ 027545 e I ensors
kB SE  Ge C G HIOg § VIS B ST i s SRR ath of the
plurath%nm'RaJeHi(ﬁ a@tfenfﬂie!‘» DOb£20M i@ |n§)uﬁ€bﬁ(a'dj afc@lﬁtttbyandfdl’ifgned with a
eXanpl e, as they are being reseal ed. descri

respeative lBseraptin assembly gmhmﬁélet%é& Qm‘tltesne&d]@rre@tef@d Brp H‘e dPreferably, the

of .|l aser diatio t
oser RS GL0aP ) AR puuER SRt APl ol Wibe B iing
macHifs Fithidarhicbthzinsedul S0 infounteddo prsblerephiryintifes sepldeament of the
or equal to_about 10 Watts, or wihin the range of
lasershwues Withasit ABGAE ta opanhe saclsira #/9N qlberpisg it Contamination of the
n
o S s
regidnl dietie refdalabid dtypreen laplhle@hdt dutiap ddsearesdalingr amshtherefare barebe used to
tog a collimating Iensu? t he resg} ctlve. | aser .opt

deterzyng hether the steggqrr\@éa; sufficientlyrghgaled g gghigys, rasealing. IEach of the IR
sens&d %P@Af’ 38671 1? coﬂ?erctédetbla}ireégﬁsﬁ\%q?dseﬁé&%éﬂtﬁe {loP §1RFvn, f) Providing

encl osure (not shown Including a plurality o
tinted gl ass or translucent or transparent plastic
panel s that surround the |aser optic assenblies on
four sides to filter out potgmtially harnful radiation
generated by the
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| aser beans. |In addition, capacitor sensors (not

shown) may be provi ded downstream of the nodule 2000
wono@ridewst o sense whet her each vial recei ved PO®1US2003/027545

medi canment or ot her substance to be contained therein

and to reject the vi al |f defﬁftlve

multipp &R sesers eaebles e sisaile Bllmgamachingdo gemsg @%mﬁra%ief pgitiple
vials Jo%%&{r@rmpr foqrek 'z{éthgf%rf?efn g&e‘aﬁ:d(’f the arrow "b" to

strew -2 n turn, transport the
visgldesdribed abdmm gachHaseg soutes ﬁ‘ﬁhls?mtsm prb@t@rmmmglrwavelength of laser
il ustrated for

radintqa RO P, S EHELeISERACS ROV LRSS S RO (et than
about30"Rat 28R pﬁﬁa&éﬁgé % s el dr %éuai‘%j algdu‘{ &0 Wrattss 8Na AT, thé Ringe of

permiting t le filling and | aser reseallng of
aboutf8| to@buitdl0sWatts. dnehé illstrated embedimgit gac,h lagep sopre i stoEw

cont i A RAE S RS S S B AL s efronen

fiber-@pt5H &%Itho %l%bhhnatﬁlgtlaes FTaRd ioRpdttivaldseapiedisseembIfelf desired, the
t'eachi ngs herein, the nodul e 2000 may i ncl ude ané@
modulte2100edn he pdeseds orpseidallysenclosed ithisd fénte%%é%lr‘? t shown)

oS il A a0 s
laser &Y Ebdnies 0h félh%ldb@ el fitemmnipbhtiallyt larmifhloadiation generated by the

simul tanegus filling and 253aI|n Ldlff
laser heamss In additipmerBastop sRASP1I (ot he B hEaY fBrags fapmstream of the
modutlebﬁ(g]téqﬁ Bi‘ﬁer ?f Te&@@g%gmb‘ll &ch vid Eéc@ﬁze@l R H¥BtdmedtRe other substance to
nee 0

I's driven downward so as to drive
be cohiamedelmiéman@ﬁ)]ﬁject theoua) hf ddfectiveseal abl e st oppers on

ewalsben ni fol d
otlidie Sreinsen anais mackin 00E rie R do L 8 ySRED, fen in the
duectﬁ{]}{)&ftﬁ@% “Bhfdmdae tHRQedueReve S0 B hd) it tard, h@nspomthé Ivﬁdls 610
mbers of the vials, and the manifold is then drive

along the guide BB 2imythe mepnestiilusimtede ricaampls, PIIG. 70 E}ﬁéxemplary

T i

sensoyd, @ erﬁnﬁmﬂg thé heédl@ﬁlliﬂg a,ndtl:lisemesedilmg off fige wiadd &t cme ¢ime.
fille the need] es .are hdr aywn at rel ati

Accordiaggsthe sBdateD ?dl}ﬁ em‘ﬁ@f Neprignn aadiires piigd Tora momentary
dwelld € a{)ﬁ?% Be (6684 e} ltdrﬁﬁ 113 ﬁf‘th@ eigeRt, arﬁ HiBed on the

or s apeo eVIanaCI itates
teachiﬂge hateix, rthwmbdnld 30&&)112@ wmm@emfd/rmsm 8f needbsplaser optic

transpart the V|aI l.n t, S
asserpfEp AL o SO ABTG UGl AeSarOF 1 RS yrpt it mounted
Wlthlﬁ M%/ﬁe&ﬁe asWastrARVSTTBO hecdie MbEifold,ab all6w sirAgltdnee ey ﬁllhﬁg and
wi t hdrawal of the needles durlng filli

sealmg @f differeitorialsfanddherely possibly insragpeihe wvengll ﬁhlp%ghput of the module.
Dum}i [ tg%r ﬁ1 t§014 d(fé mtaﬁﬁ'olglfoqg 1320%\% dtotl%wafcﬂ s tX %!n)(/e the needles 2018

YEre Upper “port ion oF QAT

throu@h 'tl?é reSLAVBYESt 6 pEBy@ ML tviddd béreathGhe ncﬁddlelmﬁmfoms Mddmaglent or other
the needle into the reseal abl e stopper of the v aI

substen@ag thegealipe qlwsaqd bysthe pums Gt sy dirgugh Bienep andfinto the
1nter18?c i nl%e‘ta'.J, o théa{/ aX| ﬁg‘ﬁﬁm SEORPR ‘%héﬁfoc{rweﬁ ng Qb rﬂegcgo \If]deﬁ‘éct the needles

S upvvar venent of the
2018vikdrh eieast@ipesf Th bee erabolimeht, dra ricedles enaenitlahy svithticgypeat a relatively

B

r 1
thh(glése F?eéegﬁ% S ge%gi ‘;ﬁl&@? SéRoved tHE néé’%ﬁ@s anGFHebl‘éase overall cycle

ver” | aser ene to the
timer Aseah hebke@nsﬂla Qp@pb orgpoclHikewhapesofitbe V@ge%mht’dﬁ@ the ability to
stoppers. As the reseal abl e stoppers are heated by the
| aser energy, 43
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the IR sensors 2064-2071 detect the tenperature of

each stopper, so as to be able to determ ne whether
weaol/é@pper was heated sufficient to cause reEEAIS2VG/027545

After the dwell, the process is repeated, i.e., the

s LRSS RS ASHIRL oA KGR RGBSRt the vl
and IfreiférMa)&a‘l thdvesenl fthe Aalssheg ihderkdnQndAdithdrialBFabe feedles during

be, nounted in a sterile encl osure wherein

ﬁllmgh gf%f: Paﬁgvamop of paghevipl is sperardswithindheianeswre dhiviesfdhe 26d62010, the
rela’u@@lgr 151%%{ &1?1?1%%%% ?Bﬂfb%he(g‘ e3ch {flgfe%rig&?%r il éﬁo A ?@g}gﬁﬁlgm‘c of the

vial lgﬁmdnsd(mg theheit 1n(n)ﬂlr¢ eysaalaﬁlé&@oﬁpeﬁ(ﬁﬁhé bial Beah@@ing the upper

R b b B it Bl T S e
wlalfrﬁﬁ%ﬁwh’f‘@f the Habupd @Hﬂ&}a%fe?fmgjiée‘aleﬁ&&g éh@retséhgabz@ S6pper by
t0 that describe

manner, or in a nanner Si m
enga%lbé\?]@undmssleqfiﬂtegfuldebs are filled and resealed in the

canpeSfineBis SRRl e Aot eﬂn%’qﬁi%%ﬁm the rescalable

Stopp@fs}iﬂibaﬁéérs ddssérﬂbﬁéa,@ossrzbwa@ﬁ R ldsePEREL B lable st
teachi ngs herein, the conveyers,V 207e %'80 %gezaoag%esoppers

on thg yiploto reseal the ﬁ%ﬁ?ﬁ!’ Bit 4s ﬁhﬁeneeeﬁﬂabhywpmkseare lheaﬁeab byntlef lagem gnergy,
the II@ gerﬁUf?fO@hﬁ' %Oﬁi ?étgétetﬂé tegnper %?rv L2 C%I g(Epé)r%IQ %\ée%ﬁébﬁk?}ﬂﬁ}? determine

are curren
Whetlﬁer reaciea;tbpperrmg hedtédesiffticiehi t@%&u&fre@ﬁﬁng) I ARBY e ‘afwlell h@s ?rocess is

ﬁ}ﬁigv glﬁﬁ or conveyor conponents. As shown in FIG
repeaiqiel wdratsy ndpinepotbe fiveieasitions and dienydveslls again e that the

nextﬁ@é{qa%%ﬂlbehgg@g@ﬂreg&lgp opposite side of the needle

mani fold 2016 relative to the |aser optic assenblies
amdis shomadn 16044, theumbdulg 200@ may be atouatddda mstenilé edBare wherein

t hat _t i nt 30 | y- el t ed
the tehbr o S8 43 B Sl oV 2076, Ficns 287§ proggisd on the
endlebm@rﬁaydraw@ f@ftrabforith@the aAg 61@%&%%@@%&%3@ An‘infeed

hin the chanber. The e-beam asse , Including
convqypé 208G fead the sralede emphieviglsamtrsthe fcmﬂewo?w&loﬂf lthegertdﬂms conveyor

2076.e%“9§rg“ﬂ}11 %ﬂ%s“:" V‘éﬂ] . n%‘g%d%r C\%Q]\ézﬂrpﬁghﬁag %@ E%Q,O in the same

mannst, i hﬁz[ miner Biailadits tHao dedribed ﬂjbvaeﬁfﬂﬂeﬂﬂle%aly‘@e filled and resealed
th 2004/ 03&2{)9 PCT/ 82003/ 027545 U.S. Patent Application
in ege?ﬁhﬁ? spepsed oitp @g oytipteconveyopdsl. Anmay bedecognized

by those HEShe Ew-?h.’*hﬁ B R L PR o7 et fng? dgreiiihe comyevers 2076,
2080 aad 2082 andfsir itheatomponSets ﬁl&lredﬂonayﬁtﬁkc%fh@ fexn? of et oftdudsbrous different
conv STERI LE FI LLI NG I\/A%%%E HAVIeS'ﬁ E@eFI LLI.NG STATI ON

PR 475 O ERRF AERare SHTeRly QR Be 0TS onaderpeforming
the fublidiR df Snd16F 0% SPHRIE %§h\YeybbeﬁchH€}e§*B?90191)foneh ference

as part of the present diSclosure. As described in

t P?éssé\OW@leEKbﬂﬁgﬂ}@étl@hﬂe zemqoﬁ*‘urthen incindes anrriadlybalempatedi fort 2084

f b t
ocardh ARk Yo TR QU RN B01 PSR 00 G RSB THT L S
and sénsbrs [fer houitingghdrbia afnLHQBéahpﬁmﬁﬁOgélﬁaﬁréﬁ@ﬁﬁb atlBibeam into the
descri bed herein. 10 E-beamradiation is a form of

axially-slqngpisd clarahey g08that the anqshwrsand, injtueh sieribizesrthe serfapgs pf the vial
and tﬂe‘h\é’edlg @ﬁ‘t‘ﬂc‘é?% e gh%]hl%} 498 %-bre%ltngarssse% g a ?nc?udtmg 1R e-beam

ter various C em cal ahd ‘nol"ecu
source, the chamber for containing the e-beam, and the conveyor for conveying the vials

through the e-beam chamber, may be the same as, or similar to that disclosed in co-pending
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upon contact with an exposed product, including the
reproductive cells of mcroorgani sns, and therefore

we-2bEansaadi ation is particularly suitabl e forPCT/US2003/027545
sterilizing vials and other containers for

u.s T EATROLECRSRUNCS, 8, SHALTS Puod o0 Bt e
FILIANCONSCHINE HAV]IN @NEEDIRFUIANG STATION WIEGIN BOSEAM

at ed y he accel eration and conversion of
CHANTRER, €14 S, Brevishomat Pitent hbliseien Soml bl 40550002 pstided
“STERI® PIRINE LARIINE AR PREESAH Fi N SfARIGR Wiy

by the respective nee ex anp In-one
E“BWHMERI’Jﬁeé leet99200) each dfowihick is’:‘lﬁﬁfbb@@(prdsﬂ? incorporated by

ce of the reseala | e r to sterilize
refer?‘ﬁ“% ﬁéé’ﬁ’g Igese%ﬁ% clesiirg s A descg 1??6%519 essrqogend g patent
applicasdst theR-1Rhmi 3 hiy bd & '
PP addition, 20 refl ec}{ [ vﬁe}g,sur Pﬁl&egﬁgnlgflfs{?ﬁ{%%fgd&gwumw or
sourees e ireccustedty, aflatetrhecomakaywn, foe pettforveng thecfandtiontdfelic e-beam
umt(tle%cﬁ df é;t the a-beam and/or the refl ected and
erea &1 ectrons, onto the sides of the vials to

f aE4Hemharh&iaﬁérﬁifs lal for@ bf RRig & ﬂﬁﬂfsfg@ﬁﬁﬁlﬁéha}&?erlzed by its low
I f necessary. Alternatively, or 1n nmbi nati o

Penewti‘ﬁf adchigh deseantes. vEhaselpeteans altemvarious hlaamloaiemdmémulegr bonds

C our ce
s TNy DRGSR RSO o, o
therefifre ttheami radilﬂtltﬁﬁsantmhlmlly safaitle foresterilizngen sy bfd other containers for

dsterlllza i on %ach surface area of interest. In )
medicypents S’i&ﬁ}aﬁ e ?éu siangese A% ehpam sewise Radupes apsdieaiiogbeam that is

formé@'By § BeR@MtrREd tlﬂ%ﬂ? 8 sitddfh SPEEDAE %&?ate& ??ﬂi%pa%éleratlon and

system and/or the ntatlon an pos lon o

convergfoned’ pleeﬁlostu r Pa?cf@ablyaﬂe ebelren beam tivfocaseliontea pénetra’al&tsurface of
educt | refera abou 6 | o

each r@gagfl 1 tplegﬁlng %}%B € 1e bg?] heeﬁz%t éxalﬁlpghé) RS8O mlqné e electron

beama féduSed/britb tlfe UppeLairRbé 8f e @BRETble! st fohgeritisk &
t he st opper 30 I?gfl ning the fpeneat reab(ﬁ)perr eqgi (gn l%ﬁ?engfrable

surfags ¢frtBe groppergpriog éfpl@éqrpo@ of thefillieg peedly thenethréughi In laédltlon
I ure of ¢
reﬂec\&vg Sgl}fédr%t% P‘Za(;' ot Ldtl(ﬂ[}ﬂ Fore |oggéj§1g? :T:\T?)[ﬁe%mgle%%r g tééve {5 cach other to
reﬂeqm ﬂm‘@bmmh yand ek ﬂfetreﬂedtm acticensedtlebeas| oﬁb@hﬂ sﬁes%f {tRIvials to
£ l ctLon on&]g es of the vial, i.e.
aci 1 %rélggtlg]p of these§ acqsk%ft yial, #folfeCﬁSé]fyC eﬂtqgg,atmqbl or in
m@h%ﬂm R !
5004/ 026695 %%%H%%%%‘f %527 gtﬂah%e 5 d%gmfsé’g‘t%ggﬁ %5"3\@9’1’1"3'“
whergin sagheetiparm sqmrcems focwsech Dmtyb atrhmu@#e unface eserfaadpertion of the vials

r r ns of needl es
or o E9EhRs R ol € B kY Sfbcasea ehiglret n some
emboding¢ritd, tEoduirfnt, @éant\hﬂﬂﬂ ?86iti68 and Btk ¥y Qf the em%ﬁethe speed of the
speC|f|c l evel's of sterlllty are on exenpl ary,

transposl S Eem, apdgr the erieptation amq/posutmred»fsanmyﬂdmvs grfass, are selected to

acheg@ac’tééﬁsgal% éggqgé %dﬁ 1(§n gﬂ%f)%?er%ﬁy;/ §8ut§taéaﬁ>g§e£§kgla il 1o-burden

testing pptheagyee skrbico peare vﬁztl&rlé@fa%le soiser, ag., (tesurfapé bfiﬁhé |sﬁ)pper
Sterilit Assurance Levels ("SAL"M). Turnlng to

definipg ﬂaespensﬁeb 15 &qe1en et 18 pissend e tennethe &ling neadlete ﬁH nhe; wial. In
t

additbiis ol <Rfied BERGEAS bt oS of Fioh SIS KIS \qefnelyo are

prefelgbb’ Sdbstcdltb) echialea &easi dhout £8 esgeredaction dnl tSsid@ofIhe vald.e., on

th St‘%eref 1 e reference nunerals 10 preceded by the

© SUhahe ‘“212 thptare nglweéh%th?mélgldmgg fijlimg. Jgéédm@n the e-beam

indicate like elenents. Wth reference to FIG 45, a
primary difference of the vdal 2200 in conparison to
the vial 900
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descri bed above is that the frusto-conical or
i nnernost edge 2265 of the locking ring 2250 is
woepemddeaoel ati vely inwardly to, in turn, perm PC&US2003/027545
filling needle 2018 to pierce the reseal able stopper
2230 at an acute angle "D' relative to the axis of the
may bedis¢ctethontp themnasdies phettalenfsy through %‘F ressalapls siapREKs, At dcast the
. regipn 2231 of 0 e
portionsGiRE RIS s che A e, 8 Y S AO5 BaaliDh S the needles

and Viﬂ@.n"fhés%tsgéciﬁﬂ tbvela o€ stefility ané belywixsmplang howiel g andothe stesidity
portion

oo bos o cn 221 o {he o Cpber e LBEASEE 0 HRE AL er,
: "
exampZé ggﬁ%g éjgaﬁg#iF IP%?I;)E’ tﬁg}ﬁl‘pﬁﬁbf%eﬁlﬁ%&ﬁ%{a%ﬂaﬂdﬁ,@ﬁ&h adthe Apglicable Sterility

d er-resistant cover 2240 when the
Assurdncalgiéls ¢€‘SAIYi on 2260 of the tanper-resistant cover

Ic'iwrn%g) {é‘fgﬁﬁsﬂ flﬁ%g 36‘8 eggisa %fhgg‘g’j%% htgg)%?s%étgng&lltﬁﬁ’is R¥icated

Iy L ERGSerEIONOD N Tht Wil NBOKis sARl4: iafthnk wedpbets to the vial
generagl‘g'fqyﬁg?%{ﬁre:ﬁts intreri or edge an annul ar recess 2268

900 ddsoribedeabeive with tefecaned ro BIGS. 2Arall and {hersfors dike relercpospumerals

rmed on the, r-resis CQY . .

Preceieﬂtbé( rPHRuR %?q;ﬁ)sﬁeead Ogﬁkheuxﬁ%r%r? } ‘a§n gée %%?20 f'ea |enlékei er%%nolents'
With feR8ed @46 F3G 2858 piimargleiiffersca of trnial 2200 snicdraseisom trdthe vial 900

the 25 | eading edge of the annul ar pr %tgbgr aqc .2266 22501
describéd abie doiher tha fagforaepicaborinpsrMaskefee 3267 Phihedpeking rng 225018

[ QLHBR! A il Wipfed the skeMabl

space(fgegaetfv\; dmv‘ﬁ%?cg%' go’?]ﬁ%&ggjgggg ’a fgfdltqg ?%rdéfjed\}gn% rcerrqv al ofal e.
stoppdrP230 @vai adubedrld AN reBitive iatheyaxist dfahd viekandgin i negipherglpportion of

defines on its inner diangter ., an anpyl.ar ot uber.
the pepsizable egton 42°0 R RCHORRAT cOmE P RER i L ForedoR i HAE as
showrf ofﬁ‘é’ Q¢ ﬁ%:ﬁ)gﬁéira%d%ﬁﬂ RSP RASkHRGWRD ﬂwrmauyz)ge@a&d%ﬁaaon 2231 of

med oh the exterior of the vial body 2210 to
the stéppeeidl lycat@Dors @ ouarginal loe perrtieral gortionp fAbsmeion 1234 of thg stopper, and

body. In i S .embodi ment e [ ‘
N
ﬁangiﬁie%orh&si Y260 ofOhe Bmperdsietug otdiés remved in w, padeseribed further

ovwever, if desired, the base 2214 can be nmade as a
belovseparate part that is snap-fit or otherw se attached

L ASdE B ifffr | i 1BATEAS neck
L SRR 0 e o
2716 GRY Rirthe? 4€¥irde b i $nteriarexdze ah hynilacatass 2268%foy reselving therein an

portion 2260 d ap ipwardly dependin ul-ar. . . .
annulay FOBDEFAARE L6tmms %&eéﬂaa SRRt SR ERy- o fernigtior gdge of the

@NHe recbssPOBB oS- dfY afchimTeed @i fies,iand the
mulg{]ﬁ%l%%?isg%a?g%ggl thlér esgetv\egﬁ% As sﬁgwn in FIGS.

=

leadimmnetigé®f thee ayinulaapictyberce R26yohihe covmmlemaye @aszlf%fzﬁ to allow the
| arl d | ati :

pronBuBugn ReRBIEA R o SBS P S Ay aB e ey iih YRR GRS prevent

remo oM RETRN vt InkrefofE-SihFRAY, 166 Yakinpathy 220 definesadrl ibsinner diameter

renmoval of the frangible portion and access to.‘t?g(e). .
an anpwldepioyiberanse 3pplkethatis StappwH inte s ennghissvise Sixedly greesvwslovighin 2

t he ,cover js pre ) 1030 fixed!
cons B9 Bl R8P0 RS g o ot sy
secur§ HRPPEking Fab @@ o theshal bodt. Unithiskntbekindng, the bangi2Bl 4 of the vial

connecti ons 2262. Once renoved, the fr

i bl 0
body 2010 FofermobErieg G e rrBuBHeI S (U P PR R BT [ Gy gghe mumber
-t - 51, = i _f-
ot s R 8 A e AL s
otherprit ditaelicainto¢he vial body.
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2235 | ocated adjacent to the first protuberance 2263

and in engagenent wth the exposed stopper to forma
waeommé@®sor gas-tight seal therebetween. |f deermseno3/027545

the first and second annular pr ot uber ances 2263 and

2235, respectively be formed conti guous Wit
o8 ehows in BIGS.47aAS, @Fam@ra%‘%stntgﬁver Waefaasireshfally-
e
locateagr% ﬁ)ﬂ: %(?H?l%e 60, an %n{u&f&lg %r{&l?%gﬁﬁ?ﬁla& Ei?otﬁﬁé-fance 2263 that

engag5§ mbléﬁposeASuﬂfdmél dfaheesioppa:r Z23D anﬂ51f debiged; inzdy fﬁﬁﬁ)@,lnslrmgtlc or gas-

S CREINE T e T
2262 ijefaggﬁlgmg% %}éﬁ@@ b1 s ey e&dTleotHélannd 22Rd bbﬁ»vefeﬁ e fedifible portion 2260

i's inserted into the penetrable regjon
and a Eﬂﬁﬂanuﬁlly Heme abhgmdabve lmtiw ppét topdllopamayel efithe frangible portion

BTN N T TRENT N RIATEE R
dowm%ﬁigﬂ’% bRRbLeLBGIE Ql L@Qﬂ §‘ﬁﬁ‘g‘6r tb%hgllit%f dépiess tesigeleARDg sepper

OCkIn rmn can seen in conp arison

matertabandyén nonkbrn@ i%p rﬁ@ngb@ mgmﬁoné 32% oBcs rﬁm@@s% & frgppidle

pori b Sy S G okt i

tampér BEsisitPoned 2240 it 11(11ﬂudeb a seﬁnﬁtdoa\bivmrdlg giepandd23frotmberance
t he st opper andt;':)rermt sane to_be 25 netr%n‘glb@%thed
2235 lwe@d@dﬂeqm teytherfiret peiyberangfyd 263 -apd In d §ipose
t d
stoppf i Bk {or gA-ARRRAliRR M bbh. JIRCHRRPILE (R i kcond
annulme@dhmeraneescﬂm einé @23M respedtivelyi, deywel forméd eamsigudusiwith each other
to, in ill?lg'g*y @g%éggazgl}% S te'g]?l'p%% 3 the{eﬁet%?elétl eag%ﬂﬁ%{ﬁ%y [iStease the MVT

bame{r%?ﬂ{e'xllﬁtlﬁﬁaecd@ééhbl@&lr&éhﬂﬁé 8@ppdrl ow, or substanti aI | y
am nar flow of fl U|d|ntothe vial. This type of

f oA indlicated sn FHG 5 thervial 2800 may fos fillgd iipriopexangye, @d@ﬁqﬂé gdlling and
ke turbul ent .eff
laser ﬁsgﬁh&ger%% l? #qj e%g%l?eed at%g{n% 128\8?‘15]& Jn{ '(ﬁ%’elteﬁfe %ﬂa@ é:d‘r%ttﬁe vial 2200
is thaﬂﬂhb@a@édde a0t Rringirled b S peﬁetﬁabi@f@mdﬁ&?;rlajf ltlee memaatnble stopper

may be recogni zed b t hose, of, ordinary skill in
2030 phen gt R DAl RS e Hahs wah o Hereanator pigr peripheral

portloﬁ’lge (}ﬁ @ P]ﬁ%%l Hg%a&%t o @@F&fc‘r BT8R0t e ring 2250. As

e mani at an acute angle
can be ed:@tm‘ceniparmdmtoctﬁe Mekifg tiag 036 desribat Alys200 8pwrRzEaswith FIG. 29,

the 1@?%?@%::2@%? RE ﬁpqptflg%ngg %é)f'r dolg gtgaltcgg ﬁaﬁglmaéﬁgﬁrgiﬁye{oh th turn, expose
the n{afélﬁal'p\ﬁﬁﬁnootttﬁ@ p@d&ﬁﬁbl@ fedibie27mesH tBS stoPperand PBiRdIDNSAMOR be
lustrated enbodi nent, the an le "D

penetraednby memeed\le 2105181 gtethgacuib angle 30” ¢ Ongiggvantags.o Iﬁ’éWéK’v‘EPg ¢ the

stoppgg&%i)sgvﬁg?f@%@%@@?%ggtﬁe %gg%l?%ld f owaan§}ﬂ or ?‘ Fﬁ@ﬁgﬁ’g the needle

is dir6died aeth ehd Ssilié Gall oPthealidl dody 221 Bsubdiaatisldatithe memed artglai; as indicated
requirements of a gartlcular appl.i cation Anot h

by the éwant &gdn 1G4, end s dcikisaies srcatipga g flowRf Shbstagially
lamiﬂa? ﬂ%@aéf ﬁlﬁg 8 IS A "I‘f'ﬁjs/%gé Spﬂﬁfxg gﬁ?lﬁ%fﬁ]gt gxfevérf fhg the formation of

e Vi sual’l ncea end User
bubbleB o liﬁ@ ﬁﬂbulbﬁlﬁeffd:%’s upbn ﬁﬂmg\n;hakual withShudyant y}plsqatrhlys fhe vials to be

FIG 47, the needl e hal e, agfﬁf‘& %eal db
filledsgpye; wickbpand/ex othpraisep m%qre gty cfgpgnized by
those cﬁ%‘?&m%% Egﬂpﬁf ?%11%@1%%1’@%5&@1 8 tdRARSE héRH, BleMdhite angle “D”

4 ccC ngly, upon renovingthe franglble
may poctehted b2 2fi@ntidg theaeedlempethe newils manifolday an aguta gngle relative to the
access with a syringe the contents of the vial, the

under | yi ng 47
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and visually exposed portion of the stopper 2230 does

not include the resealed portion 2231, and thus may
woeommneidser ed nore aesthetically desirabl e or poTa&a3108/027545

than having the resealed portion visually exposed. 15

As may be recogni zed by those_ ski in the pertinent

axis ofithe visd seibyorrianbiag theaxes piihe Vﬁaé%@thl ?ﬂm%%t%% ﬁ%ﬁ gigangle
relatlv%qg agéeg bE Bk %gcﬁ y%%( gg&Pﬂﬂﬁﬁoﬁ e bJIE. ﬁpﬂ’%‘?ﬂﬂjsﬁﬁféﬁ'eﬁﬂ)@dnnent the

enbo e present application
angle WD iwwiﬁuﬂebardnge of fbounBOHe albnute45t°l hewvaspdbess adgles hrssnly

herein, For exanple, the.re or.t
exemplayefIpY OR6 %}@&dml?ﬁlrad et a%l ‘hg%fgf Bﬁ ?@Z‘%ﬁﬁng
chara&% 18 %r o ﬁlaé?f}'d% RRELthe Pecfgl?r ¥mBtsiof %%ﬁrtﬁ:hlar application.

erw se to a base, or the 20 reseal able
pAmbihen aahsmyxtdge oefﬁqm embochmleyt qfﬁh@pmsqr@ inyeptigris that the

penctigredhaepled iorion ot i FoBpetats RS Sancdiitl i BRI AR hser
thxou%ighhth*enﬁe bf‘{HéSshQ' %s@ﬁ&@n Sypicllpen FIGM?J Sheherdledioy, andriys the

formed with nultiple layers, wherein some or. al| of
resealphpottiand2s1 af the stapperi qoycwé&ﬁemdébﬂ@ inngs gdge ppriion 2233 of the

b S o0 S e N oy 000
tampdratRdtait@o0eE22d0avacdess witk b kprimgenthe t:hmztelﬁts of thieori, the ufiderlying

the reseal abl e portion or stopper des d herein,
and visually @pogsd,pastion g SReDe %Zﬁ@ Rt nOtRG G ZEHIE Portion 2231,

and Y %agrr beeéog&tdg{@arrh&e ﬁ‘ertlc desiAbRA pldaGing tﬁa{ﬁ%a\?h?tﬁe resealed
may be nmade of any o rous different nmateri
portidnhdguatly expesedent | y or Iater becone knomn for formng

\rllllﬁ??lé?l@b g{({:ﬁ% 0 g@? d' C %ggq ?]%leslg rh{rf l%%gl???eda oqytpg {eachmgs

heren? %ﬁ@ieﬂﬁfs'cﬁﬂﬁge@ fand hﬁﬁl?ﬁc%fi@nsqhﬁssbé ﬁladé:ﬂf the X BéRR-dascrited and other
body can be formed of glass, and the 30 base,

emboﬂMmgf the p@psgmt@@phcqhgmﬁhoptgiﬂpgﬂmgtﬂ%@@rmggﬁwg aspects disclosed
herenil 015 d Of g?esrte%e%gab? Oéj 5@%2%19 b%: Eﬂtgﬁgl& &o}%&ﬁép@ﬁ% ¥addlsuch-as by
1nsert(ih61fiﬁfgeﬂie rbwawb[@di‘&@hﬁay berbused bﬂbthm'vase:mehahtol a/hasegror the

| at er become_known,  suc gﬁs by over

resealeblen9RiQumay ke Eeqqepthg}y melded o 2 haser |Ag’g:| a0 gly, the resealable stopper
may @Jﬁgﬂgﬁrﬁf Ay oB¥ @E}?&? iée ke dealibig 2%(9"t1§§ %vr&ﬁh@ {#8iB16 base or other

ISht ca WO 2004/ 0
1@5%&826@3%2615@ wmlehxdltlp@p layerst Whereinsemgair @iliog the layers are
dition, the

e S bl S BB 5 3 it

mateff2§ Phech £t §&Jréiﬁ1§/ch09vn86ﬂ Thtet BedddieSitiovaPor bedérnan % the.fufddions of
308705. 2, Aprif 28, 2003, entitled "Nove

the reBeatilje portioher siopperdeserihed hnmn tsakleaSaﬁW ofmumeppus dififgrgnt

thermghiie e/ B o SoRSER: ATl e PRI be made ofany of

nmumetSBifrerhi hhedalseatale deiehtte or latdrdecany kyown ﬁqribmn’ng vials, such
and/ or the conmponents thereof pay take %n of the
as medigamen gialsh ivetnding @i |n§ﬁleffals TV PES AL ATS ﬁaplastlc or

comb%g %gglaﬁ andfﬂlils%g ?Ee at él‘ll%? Yl ‘Zl?%g 'f&lnfe‘a of glass, and the

base,16GQSHENF Gnd/6it Atnpenfesiveait écazleeczanbe formed ef plastus a@mbe joined to

in British patent applicat,i on
the bagperdgisash ather mgorpgwﬁﬁ wﬁl %1 ent 183"&% IE}FChamsmS
that afé@ bﬁjﬂedﬂé {}ﬁa{%? YeSORE Bt ﬁdh%rwm ﬁﬂ)léiﬁg}%ﬁedhﬁ&@&l%ﬁﬁlﬁﬁt or
htirety as part 6? the present diSclosure.
othenqmedodung hfygagemeatsdm adhksively deinmgighass 6, plastia, lee by ultrasonically
preferred enbodinents is to be taken in an
illustrative, as opposed to 48
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limting sense. 49 WD 2004/ 026695 PCT/ US2003/ 027545

What is Clained Is: 1. Avial assenbly for storing a
weubsiaewe, conprising: a body defining an opeRCTES2@3/027545

chanmber in fluid comunication mﬁth t he opening for

receiving therein the substance,

e, a .
weldingiod etherwisoweldimgiplastiatp rp@StlpoInt ngﬁloalx ]?hg nreydlgi,g@eéld.o fill the vials

m_t he pase j on
ey ok b o 5 e PEORS  BLERUO it bR
GB 0309RB12, FiRdd Aﬁtnl TehDo®, catitlat ealel Peeict s it vigl dosmeasiaptake any of
great ér than maxi num_ | at eral | y extendlég&g{)ﬁ%ﬁsdtﬁged
the fornis of the qiwsﬂuqsmql@qd i Reitish Raterp gEPLIGAHER PPe
n 4}
reom 35 2 CHHRTCRFAOD S, RO B o o empiens
thereof¥n fl%@mﬂ gf tHedomndhsd showa if Bamsh patentcapahmmn nol GB2)22]L§ 10.1,
vial ass enblé as recite

filed Septembersk/, 2RP eﬁgﬂ@(ﬂ olﬂo‘éei @emgﬁelang] 61’11et I?e\é\ﬁ e L}plg gﬁ‘ac/or processing

D X ' bpflibatian do AGBBA LD, filed
statlona r“gai)r’g#eep&%'fdfé%%ﬁr&g Sﬁévﬁ%ﬁlb]g{slgﬁlzpnag&ﬁ p%lg gor t ?on IS n
Septer@be@a7£2002h mltmmmmdcé’mo@rofafm@h@ hetedy sspresd incgrporated

A vi al  assenbl recited

by refiganes 1 e Sngot Sorogidn peeet dissloRied Ace Rl ks oBialod

descrlgtfcgloéf tﬁ@ﬁ%%ed]eil%dnﬁeﬁ’tb &lto B8 seh liy arpHlvdedtivee ds opposed to a

alm urther conprising: a tanper-resistant,

limitirgdesseant i al |y ri ng-shaped portion fixedly secured to
the body and extending at |east partially over the
st opper for preventing unnoticeable renoval of the
stopper. 5. Avial assenbly as defined in claim4,
wherein the tanper-resistant portion is thermally
fused to the body. 20 6. A vial assenbly as recited in
claimb5, wherein the tanper-resistant portion is
over-nol ded to the stopper and body. 7. A via
assenbly as recited in claimb5, wherein the
tanper-resistant portion is formed integral with the
stopper, and the integral stopper and tanper-resistant
portion is over- nolded to the body. 25 8. A via
assenbly as recited in claim4, wherein the
tanper-resistant portion defines a thermally-fused
region formng a hernetic seal between the
tanper-resistant portion and at |east one of the body
and stopper. 9. A vial assenbly as recited in claim1,
further conprising a tanper-resistant portion fixedly
secured to the vial body and conpletely overlying the
st opper, wherein the 30 stopper and tanper-resistant
portion are penetrable by a needle for introducing a
substance into the interior chanber of the vial, and
the tanper-resistant portion is fusible in response to
the application of thermal energy thereto for
hermetically sealing any hole created in the tanper-
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resi stant portion by the needl e upon renoval of the

needl e. 50 WD 2004/ 026695 PCT/ US2003/ 027545 10. A
woiel4/aem®enbly as recited in claimd4, wherein PO®US2003/027545

st opper has an annul ar groove defined in an outer

peri phery thereof such that an annular recess is

WhatisClabeds:ween the stopper and the body, and the
tanperzresis rti i € masd.ially formed
[ theAé’hai3?5216%{%:1%goggéér&%flsab%%%ehﬁﬁ%%se ly as recited

i Absdyedefining atheealng, b beamsted ipAnidiconirutdsatmntwagt ths opening for
_reseal abl e portion overlying a substantial | %t i nf uaif bl e d
rece1vp1grthqrgtﬁ_thqg1_bs’;qng¢,éﬂbag@gﬂéwgrgprtégn,Plé Pt UPPST POEHOR giatly space
| i i fle fhid-D6HERR4IASYd © thé bARPRerein each of the
from tﬁ%ﬁlsﬁioﬁgah 21’%@%%&2%%*@? rﬁlé(% P %ﬁﬂ&?wi on that i spﬁ erem.eac
base aBdl @t pbitonwlefine a latemtly @xteadingdimensiesegicater thoe pmaxanum

t heret hroygh, and_.is heat reseal.able to hernmetically
lateralbygptending %@@@P‘@né’ﬁ&qtﬂ‘rﬁp‘ﬁb(’n’é’ﬁﬂl ying laser radiation

a I B peRdrap a héwlledrdike member for at

a of gﬁéﬁ%gﬁh%%ﬁﬁﬁ tﬂ@é‘oﬁlnﬁfg% pRRSr BRI

e stopper 10 conprises a thernoplastic body
least atefof iritroduging the gubstdntesintei, Artiwithdawing bR seksiance fig, the chamber.

ial  directi th i.i i .
- opActiEpstery ahpenan i i | RS BF e BaszOhl-portion and
upper pRHicAtAOipRbxidae P EREBIER TH03E Section cdrginghbxianah diameter of each of
Substantially prevents the passage of th r agi atjon
the batswr_mhgipet pestipp m@ﬁfﬁhﬁ% é ma&lmumrﬁlwﬁe%%fe% BidBpriogy, 4
t(hl h) gexgalfa%gﬁ%ng@. a ?cg:tlt%? Er%laiﬁpg Wik the' bdsakhi ﬁé&ﬁﬁﬁ and upper

e la on a e predeterm ned wavel engt
portioAlek AvMEAtiAllY shbohdmped.i cal |y seal a needle aperture
formed in the needle penetratian.region thereof in a
plledet & firkasaemblyes Sefipgtinsfipds Sty FOUBHFEE mat ol y 2

S %‘E&Qﬁe?-réﬁ&aéty Qﬁ:]s?aﬁﬁhl? Jidto WhedpB@ YbrticRUTR Gt lred Regdibedy and
penetration region. 13. A vial assenbly as recited in
extendingiatied pastially eiver thh stopperdbepiseersingamnpticoablgiremoysl of the stopper.

t t [ f h [ i . o
oot PR i8Rl e SRR e GRS porioni
thernf@l1§FilsBd tolthe bBdy. al assembly as recited in claim 12,

wherein the ratio of the styrene block copolynmer to . .
tie ol & vial assemblytasireciteddn Fﬁéwg & whergindhe tagﬁ?ergwwﬁ portion is

wej M0y weight. 15. A vial assenbly
over-glgicggi?{hg(f?oﬁo%&g al rﬁ%ﬁ wherein the predetermn ned o
way el engiial as2bmbly Bppeitediimalaih ¥, @Bérenmthe t@npesredistant portion 1s

assenbly as recited in claim.l whergin the . .. .
Formeg} SR P SiBBRE: s et Snpen i BRrpitesisipng portion is over
mold ottﬁebat?y. A vial assenbly as recited in claim 16,

erern the predeternm ned power is |ess than or glgual,
t 8. about vikDassdinbly, as3ecited. in plaih 44 whersEnibe jarpperradstagportion

oo SR, B LB Pt i
and 2t REstRINE B HRIHBIRQHd kiopBerderi od is |ess than about 1.5
seconds.

9. A vial assembly as recited in claim 1, further comprising a tamper-resistant

portion fixedly secured to the vial body and completely overlying the stopper, wherein the
stopper and tamper-resistant portion are penetrable by a needle for introducing a substance into
the interior chamber of the vial, and the tamper-resistant portion is fusible in response to the
application of thermal energy thereto for hermetically sealing any hole created in the tamper-

resistant portion by the needle upon removal of the needle.
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51 WD 2004/ 026695 PCT/ US2003/ 027545 20. A vial
assenbly as recited in claim 12, wherein the

wonreddensi ned wavel ength is about 980 nrn, thecT/usS2003/027545
predeterm ned power is within the range of about 8 to

10 watts, the redeterm ned color is _gray, apd the
pt@det Arvml ramn‘zb%a@s ne91t¢cbmd:é¢1mr€e avhsyein the9ppgF Ags an annular groove

deﬁneagllbglg 0 erGB/erLB ¢ tﬁea'ﬁ{)\f hgtﬁtgi ere&Jss %ﬁ%&ﬁle@béﬁb&?the stopper

asse y as recited
and thk Body, ahdthk tathPercresibiafithdrtion ¥ 4t ﬂbaat partaéllysﬁmp@d in the annular recess.

sy o S P e Ao a2y Wl gt Bea
e d al f
e BIE A VLI PR P o 2 | v s ac

wWhzr ei A vidlessepitdy aprecitedin dbint hevhereih thasstmageeeathlegnoplasuc
wi th the upper surface of

stoppey disHSning ainge 9pﬁt}egagﬁ{1 ,‘rc?%org;hag% p\ll%al X &g%tng% e o orm aneedle
apeﬁlﬁ@{h%f&ﬁfgvélp ahé E%eﬁ%?eﬁiﬁe toltbrABE&I1 ?fsezllhﬁe Méedle dpferture by

ower surface of the vial support
applying rla&uiadtaann a’ai predeeeriand vaxelangthendpevier thercit é"}\‘ﬂ%‘ll the stopper

relatjve there
comp S onbRSESht Gy TS PR R AT S byt
dlrectﬂﬁqm:rgoﬁﬁ{)' af Rédbtdrifhdddiddler adRIpdsi ﬂhht}/subﬁtaﬂﬁljfl e&xsorbs the laser
spaced rel'ative to each other an novabl e tg‘el ative titﬁe

radiatidment vheairechtqmqu W@felqngﬂemﬁgm@ﬂpﬂpa?wﬁ © BFssggeL?
radiat{r{ﬁ]e ugﬁl g'ln tq%?c?ete %lr&lalf‘ ghéﬁntegy tﬂerg g ré‘d'e{el'm{iﬁd color and

oug Te he

opacityaBg c@ssek f¥hdeh eadlitidd @ dhepradigernified Wmv@ammh@p(aiger to
recited in claim?22, wherein the m)dul e.furth

hermagisefly pesba needlqnerrg foymsd i %’&é’FeddBP‘F‘%? QL HgiEereof ina
FoxNA eSontR Wtk 8HbsAsHtRNS Rtithout

predet/gﬁ%{n%h% gr%cli:]itolh\’i/l’ggﬁcse a‘f) 'S conngcéf a%l e to a sour CZ c;f o

burmh@ﬂcerneecﬁdpatatmnonmgdons focused substantially on 20

gl o 1 SR SRy rraedan P 32wy hdfie bERRGiet ion region of

the sté@%? A foHe S PtherAopl d¥ticaDE S B gyesashtinlty bf & styranedll@dkropolymer
wherein the nodule further conprises a plurality

andanblefmtl cal sensors, wherein each sensor is nounted
acen{ _t d zftfécdﬁﬁé' ene block
R L L B
copol§hiePRethe @fefhiaee withipethé range lofisout 5pt 5O bzwwséﬂbqu 9815cby
generates signals indicative of the tenperature of
weighfane. 25 An assenbly as recited in claim23, further
COMri s b BRGtin cBimARaWhekin 186 predefRemided wavelength
Iglz?s)t t g%%&?@oﬁﬁ@% themr?eergl es t hat pegetrate t he
is apmbrippeelg 98hdmat | east the surfaces of the stoppers

t el | Z{f?fl ?net Ye%erg %ﬁf?ﬁ%ﬂgfgfpereﬁﬂmgg %ggé%ﬁmeﬂgjogver is less

th 5 i fal w@eam into the chanber and onto surfaces
anﬁp’i‘ 30 téﬁye needl es and stoppers received w

chirberA fvial assembiyl aszepigedsiamiaim®, Wheiginthe @%g%myiegéoower is less

r eci in conbination with at | east one
than?’i?‘l“?ﬁﬁalbﬂ‘étgl& @ n’%h jvabl e relative to the vial assembly

f o018 pengtiAhisemblynas &t:mnﬁrclalﬁn 12, wihgreirhﬁe phadeizeminefl color is gray.

the vial assenbly through the need and wif hdr aw ng. di
{ hED.ne ofivial AssSmbNES ToPTsckia claim 12808 916 predetermined Hine period is

less than about 1.5 seconds.
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52 WD 2004/ 026695 PCT/ US2003/ 027545 and wherein at

| east one of the needle and an axis of the vial is
worbEneedsat an acute angle relative to the oPO®US203/027545

A vial assenbly as recited i n cl ai m 1, further

conprisin r-re3|st stanlall .
i ?@ g aﬁ@ﬁﬂ?g’) ot Terifeedny aél@cl&r heeh ﬁ@fﬁ&%wnmgd wavelength
is ab&ﬁb@ﬁ%ﬂqﬁw ecle@&ﬁﬁné?%f&vbéi lid Wi tﬁi‘ﬁQHe fa!ﬂge ot SRRER td PO We(ljtts the

préventrng ‘unnoti ceabl e renova e stopper,
predeerposddmplar i grayy ald the pradetermoined opadtydp éeﬁmekid}y a dark gray colorant

sy R e GHTRATH A BaRom O7R o8 er 1 et stant

CoMer OX §fal ¥isBably&s ﬂebﬂt@mf&wﬁq ROEInhilRatimCvitin g hisl sisport
a renovable portion overl %nan exposed centr al

inclugimgtai voal neduntihg serfenssagageah ha mridpovtian of thevial.en upper surface

oca SR8 8L 5B G AR RO e o

mourdti@Bui i, WABRE! the @pb&t furior 6Mae vIaD isexxpagable with theappe surface of
t he stoéper for penetrating ,sane with a needl e and

the viab FERHOHOLYBSRRIALE WP ERRUOE &xiah BRYRPCRSOf fh?eVl?aldfa&'fmve thereto, and the
r

vse DB SHIT Ui U6 o SPRFT 700551 SR Pt

prevénd aiﬂﬂnomnmﬁ abthe vpairrella’one thkretdie st opper and

Uk st ShR SessBly e G D ) gt et et NG o

comp?%ﬁ?gtaf heédlendiifold 1ncl?c§hng°a ghﬁlltf‘§ﬁ%§ie¥ spRed IV eﬁch other and

ance, conpri sing: defi ni ng an openi ng,
movahh@m&xﬁwe itonthie viel dup,;mmﬂm lpcmtlratmg aipturalitief sisdmaanted en the support

[ ance
witIGE e SSE i i R R BRER YR a8 Sfipg Ruing o megig from the
ﬁ]]edﬁglsbase on an opposite side of theymd-portion
relative to the base, wherein each of the 20 base and

upber *pbr assembhiess teaited InglainA2 yWhereindhameguls frghes Goprises a
plwaﬁb??fnlgger b rﬁﬁffés #rf"éa%ﬁ Hskys f&%&‘?ﬁﬂg aéjhgliﬂtlélri] Qfjacent to a

por I"on; rst nea s recei v
respectiee ngedie] n;g:oﬁmsctai:écatd zng)tmtfeofdmn radgatmndatﬂas igrused substantially on

penetrable by a needle for at |e one
the DPRRTAER SR @n@ﬁ@p@abgﬁ e cesproifs negcﬁa aPH]éﬁ%&a?F‘é rejtion thereto
andr@gélgﬁﬁg%gefrom the chanber. 25 29. A vial assenbly
ined in claim?28, further conprising: second

medhs fM@@bVlbbe@mee@bdm cldie 281 wheremetha snadnlp faxthermpinmyises
the b f f
pluralfi S s HIER P SRR st irntF Y S bt GRG0t Afkspegtive laser optic

and fO&SLABlstaAtall6h tiRdaden réskdledtepfon vastGiper bie fréspsitive laser optic
neans is defined by a stopper. 30 31. A vial assenbly

asserplyy an| geaeraten signalsindicativgiod the temppratuse ehssere. i s
Hont - .
LB 5 b s ifiiedin il ACRERY Jorfidifon E8eqfl por. o

chaniber sdceilvingsit leastethe pottioas bty naedlessthaeactratd he stoppers and at least the

surfaces of the stoppers that are penetrated by the needles, and an e-beam unit coupled to the e-

beam port, wherein the e-beam unit transmits an e-beam into the chamber and onto surfaces of
the needles and stoppers received within the chamber for sterilizing same.

26.  Avial assembly as recited in claim 1, in combination with at least one filling
needle movable relative to the vial assembly for penetrating the stopper, filling the chamber of

the vial assembly through the needle, and withdrawing the needle from the filled vial assembly,
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WD 2004/ 026695 PCT/ US2003/ 027545 33. A vial assenbly

as recited in claim?29, wherein the second neans is a
woanpdesss esi stant ring. 34. A vial assenbly asCraskdosmd27545

in claim32, wherein the second neans i s over- npol ded

ast one.of t
and YyBer®ip o SR g8 0 el aplieP it Pl 5 S Bhee AL gchte amete
relative@o BRCEARG. nmeans is forned integral with the first
means and the integral first and second neans is
overf-- moddd assemily as reHed ingdaimal \figher £e80HBING: as
re [
%'ta&r?oéjetr Ir&ls%n% gntgrﬁ;rﬁ{%sh%ﬁg rtloﬁ rf‘%g(ﬁ?%&iur?d to the body,
extelﬁdmgali laast paﬁﬁﬁllp&ﬁer&l@a:itoﬂfer f@’}de@enﬁﬁg umuﬁcdalﬂaﬁdrﬁcﬁvaﬁ) bf the stopper,
each 10 of the, base and %ﬁg portion is greater_than
and eXPREIRE Nl RREios ol dhe FiaRperier qsramt@.g sange Wik g/ pegdle for removing
subsBASCHBIMhEShdnfifch bEfeiBdg! 4am 36, wherein the base,
m d- portion and upper ortion define an approxi mate
dl alzmhyer-sésighent cGeer ofenyial tiesisegriapediportion iahé theluding aremovable
.28, erein the first. neans a_ ther | astic
portigh PO R FHONS! SPHELRMEOR Shie MarPTn g Pam gebleportion
spac&l REARPERwHdl reatiRes R eRovable poHiith awRGEE the f‘b?l?(fx;aﬁfeeportlon is
her et hrough, ‘and is heat resealable to hermetically
remos'eblle frane thedaniper-ragistantusorebip cxppieyd paytidmetithe swppeat foopenetrating

T T T T ——

the stp@yr anb@a figraalpf REQ&T partied sprbd latdthIGKoesardI réfkive to the
axial direction thereof, (ii) third neans for

expog%hkz, pertion &F thy skapoer a1drignderising shepon wmoxable porion ¢fahe tamper-
S preventing
rosifip B PR IR R o i SR
prESiet eAmiglessenily fdrisioriogessbsthnseeodmprivin:(i1) fourth
meaps, for. causing the |aser radi ati on at
or &% Bl AR I DL PG irHop-eidh iy opening for
recei$Bi3| théreRARELHSRRE, bWaSe fa%ﬁ%rﬁ& 6hé& an 584 Ip%rtlon ax1ally spaced
penetration regi on thereof in a predeterm ned t
fromgihe basg onfan|oppesitelside ofthy mid- nalth@hyelztlves‘rectmweawhereln each of the

stantially th urn eed| e tration
base Aid fipgt Pﬁ’g on e@’%ﬁ%‘é@ﬁ%ﬁf‘ nglgg:aé%?‘}sé"a‘ §REN tglﬁ“i‘na%m“m
lateralfieéabntifidiéintchbion offti@nsidisoried;ianed by a 25
predeterm ned col or. and opacity that substantially

ablist msansyacqivesavithip dpepenesingior sepding ecapening angd «b@mg penetrable by
V. I ts. 4
a nee eﬁ# agl%as? Io%%Q{ #ggﬁﬁﬁ% th% smfstﬁ{ gg@pm&ge\glﬁd}??ﬁu%QEe Qljbstance from,
the chdunbérness t her eof . 40 A Vi aI asserrbl y as recited in
erej deflned by a

e
pr etegﬁ? &ec ¥ﬁs Hw ﬂé&???gg ?éﬁ@ﬁngﬁe | aser
r agioahd ARarRtfixels d@&@fé&ft&f éﬂ&%@ﬂlg‘éﬁd’@h@&ﬁﬁ@b&%e& ody and

to hernetically seal a needle aperture forned in
fist nmesl far ppesieatingiuinwticeabdgyiepmvahef thofirst meanpr edet er ni ned

e o ss than, a conds an
S B S eSS B AR IR deE Shogisth G IR R R fpined by a
stopp‘ee_gl on. 54 WD 2004/ 026695 PCT/ US2003/ 027545

31.  Avial assembly as recited in claim 30, wherein the stopper is heat-resealable.
32.  Avial assembly as recited in claim 29, wherein the second means is thermally

fused to at least one of the body and stopper.
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41. A vial assenbly as recited in claim28, wherein
the first nmeans is defined by a stopper including a
waeeid/medeal abl e portion overlying a substanti 8CTS2003/027545

i nfusi ble portion. 42. A nethod conprising the

follow ng steps: providing a vial .including a body.

0881 i HgiakpsesRHY BB recifed MR 29I fiegsetond means is a tamper-
resista%? 5 nication with the opening for receiving therein a

predeterm ned substance, a base, a md-portion, and

ag4uppex vialcersténd?yax rexlitey irs glaine 82, fwiemein e tsaeed waanss over-

opposite side of_ the md- portion relative to the
moldqggtgétjclqﬁﬁé\ngpgﬂlgggﬁlg?a@ﬁgdggi@%hd upper portion

dgfi ne A@Yihﬁa{s%ﬁlgws r&Xe8 HE1REN Ib,VRREEIR Théc@ahEmehhbdB férmed

maxi mum [at eral [ y-ext endi ng di nension of the m d-
integrabwith die, firsnmlezas lhed theristeged] dinstand sesopé mepnsistsiver-melded to the

response to the application of thernmal energy 10
bOd'Y-thereto; prior to filling the vial with substance,

asgenblA pig1 4588nB1Yy B P&ited isl clind D8 AherdiEavhnd tige base, mid-portion
substantially gas-tight seal between the stopper gnd
and uppexiportismens AppzoXigatehe cisprpeningsess eAten. Aidoppexingmy diameter of cach

vial,; supporti.ng.th Lal .k | : :
of the s R UMD i P o oty e YBRE g popion
m3g- porA viahassémblyes véciled imblait 6 whereihahebasecaideportion and upper
_one side of the nopunti ng surface, and a |ower surface
portiqneieding @n gppraxistatediabelashge. t he nounting surface;

fp I%ﬁ?t r 3t { APadsbfp 5L Qpé?{erc]i% tRiA 28 ?@Hf%r@inctﬁé‘ At theahdlis a

id communicatron w a source o predet er m ned
them&gh&tiﬁf}t()g%er idafﬁninlg amietxge ?phmtlptiﬁni ectmmﬂm@a piwessbleriwigh a needle to
thro t he needl e and into e interi.or._of. the
form el gt e ovele R theat Regtiiel SrmRlia Sgpldfe needt
apertGie %AEBQ@%J& ed@&tion N pIElct@i@icdvdvelehbeh dnRived titetkto, wherein
regron of the stopper to fuse the penetrate reg[higpn .
the stappericomprises<i)laghemmapiastiy bedw definipg 2 predptepaingd avall ess in an
. .penet r at ed [Weoly) ' i . ' . ;
o 50, R ARl O bR bRl rdion s

predebéfddswa@ldnb® Bidepbstaitidlyhsewntihatheypassapevitieiradjation through the
axi al movenent of the_vial.during needl ed
' §iD Tpugimemidopsa

; penefration.. ..
predeggrmings Wﬂbﬂnogyes(g!{]gegﬁq)f;] gn puth megisdonFausiig th% %é?r radiation at
e GRSl Shy B SIE ABSEcREY A i

as recited in
needlelpahetratidn revier thiereof rea predptenhined dmielperipd of tesethapgpproximately 2

vj al 0 and. st opper, assenbly includes. at_l.east one of
Seco‘?&fé&PQ isﬁ@ta&ggq%mtggwﬁumﬂ’g t %egg pFE%fazltoﬁéﬁglgl?‘ | aser

r gl at i QRid BERALE ashBeited iRRIMAD SaheRE the ehitdmeha iFdefined by a

42, wherein the step of assenbling the stopper to the
predetératingcdheslarded opagityrifatsubstantiallyrabserbs thetlagss Fadigipn at the

predeg%tw\q/%%gw%\% e@%@‘%ﬁ@e Jubgtglqtie}ﬂyaﬂreve%% t}{\ppgsggffé RO Prtiation through the

predetermined wall thickness thereof.

40. A vial assembly as recited in claim 38, wherein the fourth means is defined by a
predetermined color and opacity that causes the laser radiation at the predetermined
wavelength and power to hermetically seal a needle aperture formed in the needle penetration
region thereof in a predetermined time period of less than approximately 2 seconds and

substantially without burning the needle penetration region.
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46. A nethod as recited in claim45, wherein the step

of assenbling the stopper to the vial includes
wover/0edsi ng t he tanper-resi stant portion to PO®US2003/027545

stopper and vial. 47. A nethod as recited in claim 45,

conprising the step of form ng the tanper: resistant
pék.t i oA vialesprahly af rasitedin deighpe W@WWQ\P&TS%F%}Sﬁﬁd‘?fH‘&d bya

i ntegr.al st - ' : ;
sopp ) LRGP 65 ML A 1
C@Qf.'lpf I Alblﬁ?héd]le?mpﬁﬂgg dfe faHowinglsteps: t he stopper and
vial robotjcally, an -l di . - '
DrvidSRE SRR BOPHEIE A SR ARt IO as
L& ; ol
connf RTINS e O ALERR Saspeb ol s . o
mid-p\isgtaigé atd;nnq:tpﬁagmﬁnh layiallp spaved Gwer thabhsti qmammsiéq side of the mid-
portih i PR Sk pl ) B P
exten@gﬁ‘gflﬁénﬂﬁ)nﬁeattéﬁhaﬁ HehasiBin MteraN Lext@RlidE Mméhgon of the mid-

er-resi'stant portions can be achieved w thout :
portichyarideleat-reseal pile stopperfusible inaesppagete thgpplicationgfihgrmal energy
therets-l' A nethod as recited in claim42, further
Bo_n'prl sing the step of orienting at |east one of an
pkigr R filliRe thei vahl vaifted swibdtadsd, assebling thestoiper and vinl amifoening a
angl e rel ative to the other 15 defining a needle
substansialy gas-tight sealibstwasndbeysioprre 284 ¥8ber oriented at an

acute angl e ' L51.0f the vial. 52. A
ngtjeﬁlg%l% gshll ereer{é&brzagéﬁ\llﬁo%(?%&éﬁe ﬁfﬁd( ?%}’t her conprising the
stseppodfing the modalovitiga viak suppoiidtcdndieg tionotighsurfase ieeragement

. at said acute ang| e d | nst t l.
i O S S by o Aol e
and 2380 RAGE 10848 bREn¥hé&! siddEF the mounting surface;

penetrating the stopper with a needle coupled+in fluid communication with a source of

Q)

predetermined substance;
.introducing the predetermined substance through the needle and into the interior of the
vial;

withdrawing the needle from the stopper; and

applying sufficient thermal energy to the penetrated region of the stopper to fuse the
penetrated region and form a substantially gas-tight seal between the penetrated region and the
interior of the vial.

43. A method as recited in claim 42, further comprising the steps of substantially
preventing axial movement of the vial during needle penetration of the vial by engaging at
least one of the upper surface of the vial support and the upper portion of the vial with the
other.

44. A method as recited in claim 42, wherein the step of sterilizing the empty vial
and stopper assembly includes at least one of applying gamma radiation, e-beam radiation or
laser radiation thereto.

45. A method as recited in claim 42, wherein the step of assembling the stopper to

the vial includes fusing a tamper-resistant portion between the stopper and vial.
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46. A method as recited in claim 45, wherein the step of assembling the stopper to
the vial includes over-molding the tamper-resistant portion to the stopper and vial.

47. A method as recited in claim 45, comprising the step of forming the tamper-
resistant portion integral with the stopper and over-molding the integral stopper and tamper-
resistant portion to the vial.

48. A method as recited in claim 42, comprising the steps of assembling the stopper
and vial robotically and over-molding a tamper-resistant portion between the stopper and vial

49. A method as recited in claim 48, wherein the assembly of the vials and stoppers
occurs prior to installing the vial/stopper assembly in the over-molding apparatus.

50. A method as recited in claim 48, wherein the vials and stoppers are assembled
in an over-molding apparatus so that the step of over-molding the tamper-resistant portions can
be achieved without further transportation of the vial/stopper assembly.

51. A method as recited in claim 42, further comprising the step of orienting at least
one of an axis of the vial and an axis of the needle at an acute angle relative to the other
defining a needle penetration axis through the stopper oriented at an acute angle relative to the
axis of the vial.

52. A method as recited in claim 42, further comprising the step of introducing the
substance through the needle at said acute angle and against a lateral wall of the body to

facilitate substantially laminar flow of the substance into the vial.
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