WD 2004/ 018317 PCT/ EP2003/ 009151 Novel Device This
invention relates to a novel device, being a closure

waymsemsior vials, particularly for pharmaceur¢T/EP2003/009151

10

15

20

25

30

vials, for the sterile contai nnent of drug substance

5 or vaccine products th g substance and
vacci ne products are fre?ﬁ@ﬁ?F);%govided in vials

which are closed with an el astoner closure part

t hrough which a hol |l ow needl e can be passed,

puncturing the closure part, and via which the drug
subst addies wemmcruemes tp RaguD deisg, lmngawlcmuteeqysﬂemfor vials,

R g A R S e I L
Negf rdcine ﬁ@gﬁb@ﬂﬂ@h has a nouth opening bounded by a

fl ange-shaped rim and the closure part is held in a
cl osi nPrug ellﬂatamﬁ 8hd paceirelprodretsnae tfteqopely providgd & vials which

L[&%X‘!H@S'F Vil &5 lasiEs g’%@fﬁ e ydih, &%E@dsholiq@g Aeadje can be

S§ALRS L. SRLGE g BByl 62 By MR oR
p arddubtamay bd Exnrmtm/fdnluee ,aopribricly e{f&lﬂrecdﬁﬁﬁtﬁﬁowby ah afu@ous

use covers this central area of the closure part, and
eI Frroducedeingn, g viahviafiba nesdle b Mosmally gech ayigkbas a mouth

DRl I SRBEREH i BERORIGE RT3 R

C edlitiomkhipayith the rh@lth Bpéniad by a ERRADES tnefhl ERmpRirt which surrounds
peripheral parts and detached prior to use, giving

t hepnsrimeerqibe clopurg pet aafhalds it tighitly againsinthd ein.c@ftérsa central

icult .20 to, achi eye teri S

gk e Aeths p i B EUE Bedht0d G o epctes o
hasndvable'@aitht Ilba?i@ "Whifle paeNbhRd ca¥eafs cddtl ﬁﬁeg%‘f'ﬂ?e closure
part inmediately prior to use, e.g. using an I coho
wpm anldtwhlsh ghs be keroowed lmngdlataly)befdfe wse? CXOﬂéxOﬂﬁ’sBm&al part is

rovide a rmace t|c vi al A a.closure
! Sorfien S pRipREA HERE S e T bt by hin Cmeiblo Gy Spabling the
C I
CPhuaPpa b 66 “Fﬁi‘“ﬂ%@‘g@%@ g BEAHErRIRES fnd QAU prloF 1o
snw, lgivims tashpek epidandeur A& phatilem vath thisdmolwen devideds tﬂay it 1s d1ff1cu1t

heat ~ sealin e. usi ng a focussed, | aser beam
afp Bbhjevea satte el %ﬁw&@wn%l PathaRsl, elosure gasf; 5q the ser has to

d"‘sca‘fﬁt S| 5}16% ok tHeSclc?slufeo a?‘f‘uﬁgécﬁﬁtre ﬁérb&r“gb %éfb e.g. using an

I nvent |on to provide an oved Vi
sylsdhwipy.i ng ease of constructl on, assenbly and

‘reduced | oss of contents. is an object of the

pr esentt i Alsa FDOWA, €8 ﬁl‘)m/Ua?eA 20Q3/6023¢08 s igrmrokide eem
\"?ﬁagﬁxacéu@lc 151 I?at\/u{ ef‘él‘bsﬂg ?51% ?xﬁ%§ of tﬂl?erﬁl%&a?ﬁc”r% {erlgln e§iuch a

osure
vial can be filled using a hollow needle passed through the closure part, the needle is

then withdrawn, and the small residual puncture hole may then be sealed by heat
sealing, e.g. using a focussed laser beam. It is an object of this invention to improve
the vial disclosed therein.

It is also an object of this invention to provide an improved vial closure
system having ease of construction, assembly and reduced loss of contents.

It is an object of the present invention to provide a vial closure system which

in part at least overcomes the above-mentioned problems of known closure systems,
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WD 2004/ 018317 PCT/ EP2003/ 009151 and is particularly
suited to vial closures which can be heat-seal ed after

wo pookiomsyiusi ng a hol | ow needl e, as descri bed BUDER2003/009151
O her objects and advantages of the present invention

w il be apparent fromthe follow ng descriptiaon. . . )
apd tsdraaﬁlcn@arf oSt 4O iRl él‘i’ﬂlréﬁ Whéican%G rhéatsﬁﬁ‘élgé e filling using
ag{()) Wé#vﬂ}%gdlgz o;{s c?echﬂl@éd é h%)thé ({1%@8% d;ﬁg d%ht?%és of thehperesent

mout h open ng

iSleAGoM &ill By 5p1ﬁmr@ @romi tisl followiig c&lsc&ﬁitmm?r cl osure part
shaped to sealingly engage with the nouth opening
havi Agcerdingierthis anteaiens %@lpﬁge SH¥em it Rrovided 51 2 KBl of e

an _opposi t er surface.
iR e sty dRERE sy Sing DRLBR S Thn B obs
sfdeRoRBrikingP! € to engage with the vial, particularly
wth the rimof the nouth openlmgg and able to bear
¥i[=

upon ah kkstopge nlczsunrefmtashapect toeseeli @agg mtitht the mgu@h opening,
the closure c| 03|n with t
hane 18%%%?%% ﬁ]ﬂ)teﬁ% 5\‘/}41 @n({; 815%15{’[3 nger Surface
f%c?r?% ﬁg A 91"[1%@9 kha‘f\'hdxﬁrbaﬁaﬁlg oF Béln%guﬁdﬂ@red P Redeeale! f ace

osure part I S exposed en the clanp part IS

engagedhmy pirt ble to thgagealith the ovial cparparlarly sithabe siol ef the
with the clanp fart and/orthe vi al tocvelrthe3|
m@&i SPETENG, 2R ABICGS BFE wRo the HeReT SBrfags g%fgtg?jc opghatdphpld

ok PG o] Rl L NRRAYE it mbB! kS 1o0e]

ure when so gag d has a
seal itgclh QﬁrtﬂfaOingQinl apgnﬁfeetnafermmhamaah irepgon élﬂthe
edge t hat cl osed perineter, so that when t
upperesurfseq of uhg CMW % exposed avhen ghg Clampipagia cagases éNlth the
vi.al the sealing edge engages with the closure part to
trman enclosure with the closure part, and at | east

t hat aRakér St ldngageamRIwilidibe clbhs part hitybrithesvidlhe cover the said
sealing ridge i s renovable from engagemant with the

rcglan'pf p}arCﬂosarﬂJIpaﬁ whemeo gngaged.25 The terns "upward”
etc derived r.ect.i onal
suc hﬁ)ré‘éfera\'}’g' "\l’/\?@éﬁr SULIpEe Bﬂ@g GOWH nga &l%el upper %&Jﬁ@ of the
Sfgaded/ ha a bdliAlg Y1AES tin@ the@&lr@hito | sealin
C%%waé %@Irlr%lggb uggeer rms% ar}gg [ 1t g glg)géec lggmnwar d. TheSea &
edgathat ﬁ)lmmfasrla&@ﬂ)peninetdre sa thaewhervibegoserrpaskis engaged with the

TSt SR Sl e ERULR R OGP o
A0S DS LGP AT B R Lt i
iA¢ladesahd sdalinpwmidige id ﬂ'amthb\lbrfnﬁmangageﬂnemtrmm theyclamp part and/or
ﬂ?glwta?bl y the upper

The terms “upward”, “upper”, “lower” etc. and derived directional terms
such as “vertical” are based on the normal configuration of a vial in a vertical
orientation with the mouth uppermost and its base downward.

The vial is preferably of the type having a neck immediately downward of
the mouth opening, and having a rim in the form of a flange having upper and lower
surfaces extending transverse to, preferably perpendicular to, the upper-lower axis.
Such vials are well known in the pharmaceutical industry. Suitably the upper
surface of the flange may be bounded by a peripheral upwardly-extending kerb
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surface of the flange may be bounded by a peri pheral
upwar dl y-extendi ng kerb -2 WO 2004/018317

weFonARR3003/ 009151 edge. Such a kerb edge canp¢iEFEP2003009151
seat and retain the elastonmer closure part on the

flange, Suitably the upper syrface of the flange nma

ey SUSh o 5T BB FFIBaI e SNSRI eladget 610G e on the
: |

R e AR B T e e 1 MR Gl

sédlﬁh?@ﬁigeio Theageiaghinseayddvenwead dacifig gilréass of thetclosure part to

preferably the vial is nmade of a hard plastic

imaroyeisealingchespreadhe slosyrgdartandrbe Baggcraceut i cal

i nd . A sult [ '
copor el B e Aot S Bt BRI fneigfls B RELTakd
plistif nRRtdl 8k ceprl BB hse iPtREPhAmaciutisalGhaSeg. podutablesype of

are for exanple disclosed in US A-5723189,

pEBer (8 3 6371nelefinl corRlymest 4L )a abianddhereefsor aablend thessod
hard 10 pl ti { ' d.f i )
Witaobies hobaer ERiEes §f sEBTRCEkBire fiiof Siifs gjscosed
i‘ﬁ?&%%%%w%o%*“%m” §n@EPQm)9560?,a-anﬁag OBERSTPA Quitdte hard

mers Topas 8007 or Topas 6015 may be
plesseid manetidl laadepedffopusd inrthe pharplaceutithlciodestr@ris Hhe( @yEjolefin
Condi tigns far injection mpulding this pol r to nma
copalymer L RepuT et By alatsan COMUHID tor REPR ek Gl cOC
Y ' I 1
e R A
TaténaeGabYL @F)e adhdigopefor pijectiin howdipg thip golymea to make vials

downward facing surface of which can engage with the
thppirom ara&kpawn whefdite of a rimof the vial nouth

openi n IS IS i .

20 R R b i 0 ol B AR Bloe ot win

ihfoSthe ﬁ{duﬂ’ﬂ@{e@ﬁngf dfan@ @iahvhindhinfdutward® emsidngperiphyral flange

w thin the kerb of the flange. Upwardly of such a .

tara agowsavard fasing serfaseipbwhighicangpeage vifhgthe gpwardfacing
referably u rdly convex. e,

Srifeger Sy SHIE i Sapresiing oy R in e Blmrg famge

ShitdBly! B¥pRisl faliak Galoutdr @R Eiméter R. g. &I itdpREPhetaldflige twitich fits

hol T ow cylindrical interior extending into this upper

wbafedingly within thelkepnof the dlagge. dUpwardlyaf suplea Slaagepart the

internal shape of the closure pari is a bells: or, 25

chesvE: DO 1 et ROl St st & edon B e

@g@ﬁﬂ%’mﬂ&% 9&@@ 2Yfe éh??ﬁafﬂs G 6 a BOIRRE cylRideicaY sHapy with

e upper Surfa

gast t ce of tHe closure part
adjpeeshd bHthe hellswicylindrgi oneriqrexteandigl iptosthisujpper domed or

e 3Pl IS e 100 SR o
SIS HESe 8P4 EyifrREM T Hn AR WPpErtiel epll of a domed or concave frustro-

conical shape.

Preferably at least the upper surface of the closure part adjacent to the said
region, preferably an upper part, preferably the whole of the closure part is made of
a thermoplastic elastomer material, so that a puncture hole formed as a result of
filling the vial using a hollow needle may be sealed by thermal sealing, €.g. using a
focused light beam such as a laser as described in US-A-2002.0023409. A suitable
thermoplastic elastomer may be based on styrenic block copolymer thermoplastic
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30 filling the vial using a hollow needl e may be

sealed by thermal sealing, e.g. using a focused |ight
whe@assich as a | aser as described in PCT/EP2003/009151

US- A- 2002. 0023409. A suitable thernoplastic el ast omar

IRt R e LS R R T e
ﬁQﬁHQmslé Wﬁﬁwf@rbléﬂdéﬂf the ?glwn@?s- “Hhog gt ss%bgeod 5)\;/ Vlaugi)nt -Dow,

t her nopl astic el astoner erial I's"a end
aofd {naflek ¥ fenerly kmgwges “i(up!phi’ agl s1ipphau b iShelDbwut novaachilable
" Krat on” as suppl i ed, by

BAR LB QTS A WRE sapRASRS blerid o naing &) di 6 i gBpi i Colour, to

e 07 O i 0 20 () el B oy S may e
teaednosjrigaader dight. aslhmrradiatlen fiim Meocuksed 930akdaked shifg

| aser light. Under irradiation froma focussed 980nm
theseaplashic slastomer mnitrind leﬂSi1Yeﬁll&®§t9(§ ger 1808€ ani spts emommg
fuse ets ool i e.cla

o pr BRor G pithitar it St BopRite plSiRuabrll; d i
aeltd §ngb g@{vﬁhtﬂﬁb ¢iag @ﬂ@feiﬂbl}hbélﬁkf eﬂgagéablé)ﬁvﬁfl eheove tiﬁéﬂiﬁgned
engagea t he "above-"nenti one I ange around
ﬂahge raroundfthe Him efbthe momthe opengngnéf the gial,i fal exdnople dyangpbp-fit

s R RS 45 B
ape{) ? g’l‘é‘fﬁ n?ﬁ%sreg égpé pavl ing glg\ék)%lglrg%eremh

preferatign ahntseﬂ |apertma1 Wﬁhqmtlplﬂcdamjmd lemxtﬁhddng dbenehrdiyn
and haV| r&a}snap fit. engagenent Parts t hereon t o engage
hFiefrophand fayng Sélag'ﬁt fBg%eFﬁmth?é sqhgreon Foafﬁ@ége with the vial, e.g.

s L e

hterialasuch hsa @bl@ﬁﬁjyﬁﬂheﬁp@l%ﬁlfd%tetd/\ffaﬁﬂl is @meﬂﬂ@ﬁaﬁsb it hhen
the vial the cl agﬁ part can resiliently exert a

Pomrgdswiie hegrd eya@m Ragfecap; rgsiliensly e Xertpecompipgpéve force

aRBE L % B R olRE R R 8 it chifng B e blosure

1$eedol doghpREk \WIREA tdgethef hAS 56 B dibahce seMidbbtivBéh the@losu part

vial in which an elastomer material closure part is
andithe vial.a cl osing relationship with the vial by neans

of a resilient plastics material cla rt.is .
bel | oAbl i Ve AR At TLCHE ROUTraE 164 it ¢ Flgpine
ﬂéﬁl"ubnﬂﬁ {ith$hd PMERY hikBns Jffhefeﬁﬁiéh@ 1hdtRs B8R Elamp part is
i nvent i on further provides a cl osure system for a vi al

Ifiewdd ﬂOHE 1oy plearidaly iconsequently wafudthgr- faacoityisnowirtioapeni ng
DO ok e e S o RSN i e i
e TpH VAR 8A WPSrardly-facing mouth opening bounded by a rim, the closure
system comprising:

an elastomer closure part shaped to sealingly engage with the mouth opening,
having a lower surface facing the interior of the vial and an opposite upper surface
facing away from the vial, and capable of being punctured by a needle,

a clamp part able to engage with the vial, particularly with the rim of the
mouth opening, and able to bear upon the upper surface of the closure part to hold

the closure part in a closing relationship with the mouth opening,
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having a | ower surface facing the interior of the vial
and an opposite upper surface facing away fromthe

wo@i/o1ssntd capabl e of bei ng punctured by a neePdBEPR03/609151

clanp part able to engage with the vial, particularly

ith the,ri i. .
Upon PROTRAH e all it B tro BB B felig 3 the
tpiRr Ghiscelof tRAEIbsird partGh eioser Whtihe@lahh Partiid dnghgerl with the

nout h opening, -4 2004/ 018317 PCT/ EP2003/ 009151
viab cl anp part having an aperture therein through

part 0 Ui nE S e Rt adeiP s bRk Fppa i
iixensivhé so BRGWHEESSenpablewith WEviRPhE clabnpg Bl rediliently

resilient plastics material and is 5 dinensioned so
txeat a whrepressiveefogceepbnvihe ivial hed theallostteepart wngonpraess them

Ioesen @ iode b o RebRdbe clomu P GRR AP ind. so
to en?%?&&fﬁ?%&%%ﬁﬁfsvﬁﬁ&% Bft”ﬁxle GRAHER aféazfstdiﬁgseﬁ RBove.

vi al . eferre eatures o s aspect of t
i nvenifitheclasee aartdias thesstode alpatiened dpwardily cohwsushapgahen

has t he above nenti oned upwardl y convex shape, then
D Tseily dheempr Pl f e FlamBIarGd hEUR A GHBVER RFHG Of Flg
dl
ARV o B bl SRR AT TREB AN B Ex part of he glosure

phrt biRe S hdvetRe adjadeit bpgz]be@ garfadeafehd tispeRdyatiowidn thp pRmp part
surface of the upper wall when the clanp part and

ehdelosuse parttaraineplace. Fhisckulging o thealeguse et abowe the BRRer avall

t ab t he. | t hNg.
Bl sedieicR ol HRE ssiThe agft kg0 Ui GP iR el ptece
Tha¢Sver sarfifof B¥RIanfpdroFhereflthit Aeincdontae: Raktthe\blesnge part
this is in contact with the closure part my be

pray fbiel peofiled toratatdh the shapkaf ¢heodppeheurfasg e thaelpsige pyt so that
the closure pajt so that the cl rt, and cl osure

i lamip Pt A EloRuE Pap e {OBRPT 1 PIRTerpRe M ek slte of the
H&gjg Lﬁﬁlfa{r@rt@@g?\g% %:(F}ﬁ'gg PURTH ke Q6RYEPar® @%é profilddhs form a

to forma sihmooth convex
shapt.cobtexhshaps.nish . stoodtesorvha pieapeiminimisesdisturbance to a
di sturbance to a 20 downward | am nar, fl ow

drveweddagingr TomeolcaihBireried SYFr dhe cqraiinatqry i Glggpre and
giodﬁ P 5 Qa8 th Eﬁcﬁ%u@ﬁt@fl hE O5iRBinhtsh ffa {i8i8le environment.

bl natron 1 n a st ronment. The cover part
i s pr ghecaripaeiig posfatably etighgeableevith theyrlamap part. FoFor example
exanpl e the cover part may be engageabl e by snap-fit _.

leagoyenparh mag e pegageatis| by snap-fig mcass with the wper Ralle phskirt

pat t r the juncti,on ion .. [
S i et e 6 R B YRR chEwbHRE Sl R0 it wal
FRRRkAnfSle theC@iveh pitit RthyIBdmpPRE R c¥haviA@dn apper wall and a
peripheral skirt wall, and the skirt wall of such a cap may have a snap-fit

engagement part, e.g. adjacent its lower extremity, to engage with the clamp part.
Such snap-fit means may comprise a ridge on the cover part and a corresponding
groove on the clamp part, or vice versa. Other snap-fit means will be apparent to
those skilled in the art and may be used.

The cover part covers the region of the closure part which is exposed

through the aperture in the clamp part. The cover part preferably at least partly
-5-
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peri pheral skirt wall, and the skirt wall of such a
cap may have a snap-fit engagenent part, e.g.

waojoaoesst7 i ts | ower extrenmity, to engage w th PEIEFERI0aNWI151

part. Such snap-fit means may conprise a ridge on the

CRV& th® apdrnaB IpREG 1Y %Sdéﬁﬁﬁiﬂﬁ@osnﬂﬁfé@ Viferfifte i ﬁlefdlﬁﬁip part to

part, or vice versa. Other snap-fit neans w |

aimp@hyeouvet the aBOve-mpeBomKli rlegled of thet desuae para,rptefeaa,bljoe central
The ov

er parf covers, e re t he cl osure
SR e R8reLadsb ok SeRlEneciies e Do i B o, Covee bt and

R T ST %%‘S‘%%?’W%’f‘%%les B BRbalt which

dpatjdcenteto andebevatieyclesucepdrt whéxytmamlvén paneﬂ eapagetiuwich the
in the clanp part to there% cover
shgpare Rod srrycbe ayinggraly o Iéqu%ﬁﬂhé CB‘éFrrtPaﬂp Adtepatipely the

seagi?)gtr@y n%e{é'el?e g%tg& ohlﬁ‘f (ﬁé&%{% bﬁt BRd E}%te 12p\§ {)) ﬂgm the
ﬁiﬁ perwarfde/ of the dldsbe ;Lawwmcﬁ g ém@e@ﬂuddgﬁ thP psrtin@hihd @by be
e cover part which 5 is adjacent to and above the

eh axtegrelly arade phgrof theeclogire paqﬁamtwlmsh exrgabresraling midge extends

@gg’g@ 31%2!{ %I’OD%?]F é?wérr b@é ggegié?y anga%ﬁx% 8@ n)ggifc]&tgpe%erably

'h@é?@g@&rﬁ[y he g@lb? §ééE18n aa&ﬁt lﬁﬁﬂleﬁﬂ @8 %pla@w &ikecusﬁ Q43 that the
t he upper surtace of he closure part

esmﬂmg edge boropgdes tthmamp;e]ftthﬂ wriangld. rhe d@@lu@fpﬂge Mdgrablyl fpllows
art_of the ¢losu n. whj ch,case th
sainer BPed. o Seulaeyal or B IO PSiERo Ykpd looking
g%aﬁ?f{dﬁhgd RGP 88 fReDF Mhd HiheP 4R IMIELRE gfx rabl y
S a general y triangular section as cut par

t he ufThd @art ofitheecdvied part sicthmtlutiéethe sedinggigeds preferably
nprises the apex of the trjangle. The sealing

ed
;waé.e ETRpYaple @pnbmg clagng Ii’aﬁba%%%fp\éﬂl asgfollowg,| P&f?rapl tg'e/ ypper

B e e

tﬂhﬁed:f@v:ﬂé réiadihder1dt thdreppea viallafndidrakirowell bp ame onAmow thln
i ncludes the sealing ridge is preferably

rf@wg\bévolméc fwiel may be|intggrafy madg rvaﬂbﬂle PP¥gT P&§t =¥f’é‘-l ifsggmovable
h ce
5 ShEB st s et puPT iSRRI R e Geipiy ppry or

|\§1ﬁ)ﬁ?ﬁdétébﬂeh §rdn® BR RARIndef of ihe cbﬁ&q{arﬁ/@ alllonates 16 Kiertegion
wal | "by one or nore thin, frangible link, which may

kméthemlmympmemedmﬂghlhéapmc part and its

Al 1 ow SEHEPIE et P B dtr e Do B ARG pt £ piasics
i) sueh b L plalies RIS de 'theocflaﬁlfi agOver part

to allow access to the region of the cloSure part
expos dite tphesenginveitonapehenprevidSua vibwhen figed suidra glasure

may be nmade_by.in ectlon moul di ng of a plastics
syg/tem as described her 9 P

-

In a further aspect of this invention it has also been found that the internal
profile of the plug part of the closure part can be important in ensuring that minimal
liquid content remains trapped in the vial when liquid content is removed therefrom
using a needle.

Generally the plug part of a vial closure, e.g. as described above is generally

hollow tubular, and has an outward-facing vial neck-contacting surface which
-6-
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material, suitably of the same plastics material as
the clanp part. 25. The present invention further

w@eanviotss7 a vial when fitted with a closure SPGI/EP2083009151

descri bed herein. In a furtper aspect of this
SHERR b e LAR D ' Ok (bl £l gy

| SRt AT suﬁawwhtdhnghdnhﬁé cIssuite idin plhdediy Iagalﬁstrthéiaihndrical
remai ns trapped in the vial when liquid content is

rl@%@éﬁlrfq@e péftheowal wokuaidap Bieivsdacdng swfase srhigh isigaposed to

iptlsléj gﬂée%g):r a?lf V‘\’,(‘;I{I&EH’F%FS (}h%%gcg(gso%r a{cP SS s@r?ace at the
Wartdrd ae lﬁﬁrféf—fdcu%eﬁﬂffa@@ ﬁieét@ ihe Bhtet iy fsBERceVdT tﬁé" viabneck. In

2004/ 018317 PCT/ EP2003/ 009151 engages with the
|lmowm|pchrg partsf efdbe sfatet ¢fethe/ ) fomesdmple\asishawh in EB+ArQ9@6849

{]filéd ﬁg—é—?fﬂ&?%owﬁ 6 g Oﬁéqlérlg ﬁgpeléél\ﬁp {h% gpt\fla\@gq facmg surface of
'tﬁé Bluk Yart HhcfoR&EarPin Tg‘l@@f 90"3& 1B&GKith ﬁféqm%ﬂor surfar(]:e of the vial

interror-facing surface I s exposed
inetlke lmmedlatfel}t bﬂom th¢ plug rpdrtvvﬂ‘hxs hresuts gnai‘ha/prbhlethhat due to

K tact f t 5 wh the, .
,"q%&g@fygq%tﬁgéh” ¥ P%gtgnﬁ%{l@ll@ ﬁeﬁgﬂlﬁq@w@?g Gapres] d g acute
| f 4 -
el cafli easly b KRN R oRBEQIE, o AL TPh officgn
qjidpcﬁﬁelﬂeﬂﬂlg%ﬂ&nv\b‘rﬁﬂbdcbme @ﬂappwle this way. pl ace the

interior-facing surface of the g part encl oses an
angl e Taeredpregiccorsing (g this ftmheru aﬁr@t Pbbegnyanbien aghalicisure is

V.

VB 55l TUEL AR BaP 05 B-HB R 0Pl e
AMECIPEngRbES RER theeihSdrivn shtfﬁw of tBOVilaPRéckDRERRS ctome A ¢h place
in this acute angle and cannot easily be renoved

aghingt the pdauirisal inferior suefhde ofithg vigl Beclniand am pnterior-facing

f th .
AR PR Pl B Ftn G R R Fod PRE Sthebrtnd fofiyg s in
'ﬂié’c%@hbl@ébs%anr@le &t giﬁétéﬁthhﬁ 90 P &4 A€ shedldor sOffae Bt 48 vial neck
part whi ch has an outward-faci ng neck-contacting

simfediagely belowhthe iplugprages with the |nter| or surface of

t he vi al k .when _the c] osure e agai nst he

LT Ry CFTS Rtk pbes ¢ a0t i Eeilst
ifpoerior-facing surface which is exposed to the

interior of the vial and which when the closure is in

pl ace Thicinpde masbeachiceedby theeatveardtfheang 8€ckwdnimctihg surface of
interior surface of the vial neck %ddmdl ately bel gw

tthe Plyg parthsing gengratly cyHndpigal, at feast agdizneat the 16Wgkqhd of the plug
rp%P@ gndll%o ﬂ%%terfo?ffaﬁﬁgﬂ}ka%e Gfd ﬂ%%%t\?v"érd f!ugng neck-contacting

surface forming an edge enclosing an angle less than 90° between them. Preferably

this angle is in the range 30-60°, for example ca. 45° +/- 10°. It will of course be
appreciated that in practice when making the plug part of an elastomer material
using for example injection moulding it may be necessary for such an edge to
deviate from a perfect knife edge, for example having a small radius of curvature,
e.g. of 0.5mm or less, or a small flat edge.

When the interior-facing surface encloses an angle of greater than 90° with

the interior surface of the vial neck immediately below the plug part in this aspect of
7.
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This angl e may be achi eved by the outward-facing
neck-contacting surface of the plug part being

w@emwensd3ly cylindrical, at |east adjacent the POWEP200310D9151

of the plug part, and by the interior-facing surface
?‘f@mﬁz&ﬁwﬁlﬁ Bad ﬁﬁr s RGfHiEe ﬂfe%ﬁdeﬂgy 8Psu§ﬂ{cfe Qéiﬁlon and
orm ng an edge enclosing an angle |ess than
kepillegreffeosno cRusefresidindl tiquidnionteaniyl the ivial ita bd:dmmertaapgped
30-60, for exanple ca. 45 +/- 1Q. It will of course be

Repreenithe @asqrﬁafld the lmeal@f SEACR 98 therdiRl ng t he plug part
of an "I%l %s%HPfiw%ﬁ %rdlé% S%royﬁib{g nfeﬂ{odet?f%m r% d Wta? %ﬁe%ln.

nDuIdlng i nece such an

devi at&iflri® ﬁl'@ld&drlfeﬁfgt il Eﬁ)eﬂﬁﬁmg ah@pm&itﬂ?ﬁhcﬁng‘l Aiouthg

a small radius of curvature, 30 e. gﬁ of 0.5mmor |ess
opering heunded bata denga, thafesm afireflange Sayise upaer ang lewer sifaces

| f h 90 h h
R fRE TR Sl R E s ar | oreet i el v bel ow

t he plaH@aRfntericbstifd %m@ﬁﬁﬁ&l to0dealingly W%a%@ QAfHOth8 $doith opening,
PCT/ EP2003/ 009151 invention it is tound that this
hevingiadewet $1aface el &ec yhoitegior hthe vidrasiden appdsite upper surface

capillary effects to resi dual d co dn

i e o Biel, And e e medmehisd i GPedigi hiried
tAS thdbBhn ()(fpeﬁﬂ{f(ﬂ{iﬁe Q{Ithe vial. The present

i nvention a rovi des a method of closing a vial,

wher eiarclamg part \is pfovided pblevio eeghge avu:lgthefﬂange atoypé the rim of the

havi ng an up mardl -facing nouth eni ng bounded by a
ARGHth APeniRS %thm i by af‘l%’%@’é‘ Hihg gagpaFntaid et bart of the

;
SRS ER Doy EARSY B i 3 PR 8B, v e
e6 Bagaipoh tihe tqb’p%r ROtfade cBdtlogure phatd holdahe olosurepartfinae
to face the interior of the vial and an opposite upper
slosingoelationship withdbe mauth enesings Aed vi al , and capabl e of
bei ng ﬂgug%{tnﬁré)%gtrlg%ﬁgagsg gf“[he e ﬁe&ﬁﬁf%ﬁﬂal 'c{natc?ostupeed%aét by said

nmout h art

et ngapa@es. Wi th the fl ange around the rimof the
nout h openi ng of the vial Q%Sa resilient snap-fit

engagdirefiarred fieaures ap thei vialp alosure paxttaad clammparpagetas described
%derneath a downwardly facing surface of such a

e part, and able 15 to bear upon the upper

ianes\eie d abl b h

surf aggefabifh ﬁﬁsolﬁeﬂlsdp@bseqp@mh@hsé édgﬁ &ihé W ehePddithp part
in a closing relationship w t he m)ut openi ng, and
twieh thle asgengdy of vial emcgelgsnte,vmth t he assenbly of vial
and cl osure gra[t b flt en

ment . .
Pr ef orvaTer Bl i ReOVigeds el 0 B8 Iy BT (g fheayg) o
RAVL: @E ‘élo"élﬁre%%hg?& engaged, a lower surface of the cover part to face the

upper surface of the closure part when so engaged, and

the cover part is engaged with the clamp part.

Preferred features of the clamp part are as described above.

The present invention also provides a method of filling a vial comprising:

providing an assembly of an empty vial having a closure part and clamp part
thereon;

inserting a filling needle downwardly through the upper wall of the closure
part;

-8-
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with the clanp part and/or the vial to cover the
cl osur pjdeahg a MRl HedieAsa Whough hfé"fﬁfmg? Hééd‘?&ﬁ) f?lfl tfel\al to a

cover part to face the 25 uppeéer surface of
cswigbleexteatit when so engaged, and the cover part is

engaged.w,th.th a Preferred features of the
ol . ihteeing e 5eBR i Fate a povioal pmcnyss bolent
| nvent &R, ﬁg%%&sp,gar@a@m%@am A fil1ing a vial

conprising providing an assenbly of an enpty vial
havi ngPzfarildy prier paetgaging the eoqer partta 1a0 bedraroe @ttier source of

ipserti.n filling needl e downwardly through the
ug%’éis @%%Fegéﬁ Ui garg |0b $hsr uppep giyiface of tharslomea Pyt gdiere the

rﬁ ﬂﬁ)ﬁé&ﬁlﬁ%ﬁ o rdeﬁje t@% leaﬁ?m@? lnraflﬁ%\ﬂléﬁ@?a ﬂ[e locality of the

Spuﬂcabé eandXtbd elﬁetreby/\setahﬂfeammgu phacunegdie to | eave a
residual puncture hole; engaging a cover part with

the cl W%@@er@omcbmmblwnw beosuppliedfrgaiy separdtesource, so
Ve am or .ot her source of heat is

ngsr eﬁl{r&lglt%ﬁpg?th@{ lfive 08 PITH esUpper surface of the

cl osurgppambcetiileyiAlNRving N @bith®pBRiBg @Gk b Qnteﬁas%ﬁ{& closure

the elastonmer material in the immediate |locality of

tpret shaperktoealingdy @ngagetvithy thb ynautiadpemiing anelshadiurg a lower surface
ncture. hol e. .The .above- menti.oned ass .my be
e thiniigh of biecy a&ideansmpsae s S Aca it hy g, Gpm the
aﬁgleghdgﬁﬁaglel mmgl 1g}/ g§g edie, phar maceuti cal vi al
n cl os

havi ng a nout h ope an el astoner closure

part shelped pad agagadngidly theniagé thu thouthlopeming) mdogbdaionigear
and h V|n a | ower tEurface f aci n]%the interior of the

ViBon winsfithe glopur patirie held the slosgre pagh i Qosing

t .

S8l A, S e
atheovighgvhicinal regidreot the ligper sunfacnof the closmerpastis fepsse@fwhen the
the closure part to hold the closure part in a closin

rEP Pafh swqgaaﬁc% Withitee vialithe Jpmnivag, ang/ps visl depgragegeable
r\@l"fﬁ B9 affdad? Q)gftfyLﬁreﬁxot\/Ql?lE %o{;er part able to cover the said region of the

closure part and being able to form an enclosure with the closure part.

In such a method, the automatic handling of a vial, e.g. a vial fitted with a
closure system, or with the closure part and clamp part of a closure system as
described herein, on a conveyor system by means of which the vial may be
transported to one or more station where an operation such as filling using a needle
or laser-sealing the residual puncture site is facilitated by a stand for the vial, and a
vial construction which comprises a further aspect of this invention.

According to this further aspect of the invention a stand for a vial is provided
comprising a ring-shaped body having an inner perimeter such that the base of a vial
may fit therein and be retained therein, the stand having an outer perimeter which

extends, in a direction perpendicular to the mouth-base axis direction of a vial
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t hrough which a region of the upper surface of the
cl osure part is exposed when the clanp part is engaged

wowaoh/o143e7 vi al , the clanp part and/or vial bei PGI/EP2003/009151

engageable 20 with an at |east partly renovabl e cover
RRfaineBth& e ObERYA" -
alatne thphy nERAR tad Ditcf BlahelcE O 8, 1 0oR5 Bt bpwnd
(faﬂﬂgjsmfzp:art In such a nmethod, the autonmatic handl [ ng
of a vial, e, avial fitted W|tha cl osure syst

or wi tSvitebly the ey BCIBB?tFY ahtde staadpxtgads ragplly te SestAnally the
Ss)éﬁfe%@t:?rﬁ v\,ﬁg ﬁﬁcrragﬁﬁg %}ﬁbﬁ eg%&éf % ?5}\{ o e ViNi% q&] cl?)}{]bmatlon

nmeans ansporte 0 one

owithriheelBiPharoOr vher paRboReha siagd. Wieh c@ﬁabfﬂeﬂ IittOsuch a stand
using a needle or |aser-sealing the residual puncture

sinda qlamp patt of similag opler sadivsihip feilitagesarollinglthe siall eag. for

O O S B350 B RS R
the i paeRtisRd preerbly ﬁ&rupﬁva‘t‘d ﬁmﬂgsanﬁrlg\\(/bldﬁﬁfaces which are
conprising a ring-shaped body having an i|nner

pubstansially tlatiatd pa‘ralﬂelt S@cltmstembfs weful al facibatingyhahdling
S 0B AL DALy L G B
%Féf?@é”%tﬁ%ﬁ%%%&) B M SRR D e B L bt ol 5T o

tdoaveyion., If lieydnldis tbbmgdlahéled di & Rk emﬁrohhﬁnt\fpramdb@ dy a
and has_an upward- facing surface, Suitabl )é t he outer
y

&@Mﬂﬁ@f%wﬂtfw of #ir dhis gpabiessthe gl & he/held by its stand at a part
out er@n%g’# B th¥ Idifire &Q{T%Oq%ﬁoc?r&ftﬁe Rk toF S%ét ] nghln)( being carried

exten a par e via

o itieeliandling ﬁlamtnérytth ehec{uarmomé.tAl@ds ifC1hY §fal Renided 3 Ghee
the stand. When conbi ned with such a stand and a

@bﬁrﬁad?sarfiﬁedome@pﬂiof ﬁililtg;ﬁ wial, ri% dieusten: ofi \giéh@@wing:] thf aecdle, the
APk Pt iutd efiudles 58 hainBR Y diSyiaf %@%Lﬁfw%

abmmmag forc®e€ fhednesRMY ADuthéH: 3P Updard PARIeCsulr a6 Aghinst an
and | ower surfaces which are substantially at an

[Fhntaneng| €. gsza@hofathsﬂlamrumgsm@@a‘tew in facilitating

h dl chj th d
Aol BR RTR AR oV 4 it fonar Ay it e AbEF Nhigh can
%hgigé PROGRTARS Rsinichs of sl AaMNREd o, S SR,

part of a conveyor. If the vial is being handled in a
st er i |Hor example snena vml oy dade bpase hatingraweupper anifavaforming

f f t hi bl th | to be_held by it
e 2o R P Vs BB S s
AR WS PR P G Eg S, fgen

istantihe. gy irad miake-feamib plog tahé sockeDsigaghasart ibbavkenelidegagément

filling a vial,_ in the step_ of w thdraw ng the needl e,
et and the inner perimeter of the stand.

If the vial is to be transported on a conveyor system, then to maintain a
sterile environment it is normal to direct a downward flow of purified air over the
conveyor and vials thereon. Such a stand provides the advantage that it can easily be
gripped by gripping means on a conveyor, enabling the vial to be held such that the
closure is uppermost and therefore upstream in the flow of air, minimising the risk

of contamination of the closure with micro-organisms.
-10 -
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upward facing surface facilitates restraining of the
vial against the upward w thdrawing force of the

woe@dessby abut ment of the upward faci ng surf aP€I/EP2003/009151

agai nst an abutnent, e.g. part of the handling

MAChi ASE Yovefiflod W11 hBY tlneara%édslgf REPYE BSufle only with reference

conbi nation O a via avi n can ~engag

o tHe fohewingieawingsi met er of such a ring-shaped st and
and such a stand. For exanple such a vial may have a

base W@gﬁl ]Wéloﬁﬁ ajlopgitudingl pegtionsad Iarﬁlﬁﬂ gnd (viad Chﬁﬁlteoﬁi‘ﬁtieﬁh er
surf .the vi al Ié)irface from whi ch

A% §t° tb‘rfyc‘%‘iﬁ"ﬂ’é‘ﬁgagld?@ WY able to engage

Wi th tghe J dHoeks aO&fv'efTﬁiﬂ? of Rtlostieyfe@Rcsérdig to@h# invedtian
mal e- f enal e pl ug and socket engagement between the

@m@gelrmanouspamnmmdsthe i nner perineter of the stand.

If the,vial is to be transported gn a conve

Chen S48 e APersPeCtits PER i iiP QTG FIpre P AR lamp
get, @ downward flow of purified air over the

onve?or ‘and vials thereon. Such a stand provides the

advantRiget tHosts d perspectiensieivyofiibe 8] plos plosatepartoanidybimgy part

means on a conveyor, enabling.,the vial to be held such
5 showmin Fig) 3sWith 4 covenpast AlSe in BAGE-t her ef ore upst r eam

inth

ot oo s i PR CTSYhe Rfnflplc aff covr purt o . 4
W@@%&%&Eﬂt@a?@'&@%&%/ 009151 The i nvent| on will

now be illustrated of exanple only

r ef er dig.ed shoyst m@ngwdmswwarqm gL aqsiﬂgbleé vg,q%&ag clpsure

i.nal s |on of a vial and vial closure system
AL R .
i B P i nvention cut along an up-down

pI ane.10%ifti 9. 2 shovvs a cover part of a closure system
according to this invention viewed in various
ori entldtm@HhOPﬁilgg 3 shows a perspective view of a

vi al cI osur art a anp part in place,
Fi g. 5 g]gvs e\‘}ge# n8ckthe vial plus

cl osurg rli}ﬁfim'&g als%mcé)afs'B lo@r &gfeBown in Fig. 3,
with a cover par? also in place. Fig. 5 shows the vial
pl us d4qgeuipberpbkerp Idl anp part and cover part of Fig.

4, with the cover part partly renoved. Fig. 6 shows a

| ongi tIddeAHMS 488 i on of a partly assenbl ed vial and
cl osurg visakem of this invention.

17 integral engagement part

20 closure part

21 plug part, 21A interior of the plug part
22 outwardly extending flange

23 upper part of the closure part

24 upper wall, 24A central region

30 clamp part

31 upper wall

32 skirt wall

33 snap fit engagement parts

34 upper downward facing surface
-11 -
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vial base 17 integral engagenent part 20 closure part

21 pl ugs pRvdr . dohhvak d ERIOfur@ke t he plug part 25 22
outwardly extendi ng flange 23 upper part of the

cl osur 86 penttal ctdulepgeertwal |, 24A central region 30
cl anp rt 31 upper wall 30 32 skirt wall 33 snap fit
engageﬁzﬁf"%’ﬁrts 34 upper downward facing surface - 11
WO 20044 0433 14,PCT/ EP2003/ 009151 35 | ower downward
facing surface 36 central circular aperture 37 groove
40 cov4l upgertwalb 41 upper wall. 42 peripheral skirt
wal | 42 snap fit engagenent parts 44 sealing ridge 45
seal ed*eRedSIAHSKIHWAE  enpvabl e segment of the upper

el 3Bl el gl cover part 47 thiT

44 sealing ridge

45 sealed enclosure

46 removable segment of the upper wall and skirt wall of the cover part

47 thin severable links

50 ring-shaped stand

51 inner perimeter

52 outer perimeter

53 upper surface

54 lower surface

Referring to Fig. 1 a vial 10 is shown being of generally cylindrical shape.
At its upper end as shown the vial has a mouth opening 11, with a neck 12
immediately below. Vial 10 is shown in its conventional orientation with its mouth
uppermost and its base downwards. Larger capacity vials 10 may have a wider body
section below their neck 12, as is well known in the art. The mouth opening 11 is
surrounded by an outwardly extending rim 13 in the form of a flange having an
upper surface 13A and a lower surface 13B. The upper surface 13A of flange 13 is
bounded by a peripheral kerb 14. From upper surface 13A of flange 13 a sealing
ridge 15 extends upwardly being of generally triangular section as cut along the
vertical axis and of circular ring shape concentric with the cylindrical vial 10 in
plan. The upper inner edge 12A of the neck 12 in the region of the junction
between neck 12 and flange 13 is of a conical profile flaring upwardly, to guide the
insertion of the plug part 21 (to be described) of the closure part 20.

Inserted into mouth opening 11 and extending some way down neck 12 is the
plug part 21 of a closure part 20 made integrally of a thermoplastic elastomer

material. The plug part 21 is a tight fit into the neck 12 to thereby form a tight seal
-12 -
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51 inner perimeter 52 outer perinmeter 15 53 upper
surface 54 lower surface Referring to Fig. 1 a via

waoosmishown bei ng of generally cylindrical she@EEP20A$/009151

its upper end as shown the vial has a nouth opening

%%twe\%&llfé & ﬁl?& Ear} Zln n@&e q‘h%tc?ASX{e aQeaer 26 Ws{a?{ll ﬁﬂfﬁ\gr #@){ﬁﬁending

own 1 n I nventional "orien 1 on

PE fdmﬁipeaeﬂﬂ difn@ndiamesudl WatAa Al 24-AfsEOMfEARAS Within kerb
Vi a s 10 ma%zhave a W der body section below their

dde kI'heAlange 22 hagen upmwwfactenandrﬁelomer surfyee. Mthentthe closure 20 is

IRERIESh & pplm il of BT gBBelol a2 (5 pBAnac e upper

Mﬁ@%@@fﬂa@é 13_dndWRe se%ﬁh{; afage 1§ BOmE&%ség aﬁa defoitfok RS
13A of flange 13 is bounded by a peripheral kerb 14.

Ftastomep peter gl of tedow8Asurfact loé figegel? , xonebuting t@5 goodigml
5 exten rdl.y. b n 0 e al ly triangul ar
Eee ﬁurggcea aﬂ“ér?Bﬂf S\Pé?‘i% Orc}ef[ n&‘k&% and of
|
circukgp [pfdg’%rtsff‘fé ﬂ&%ﬁ% E}rﬁndﬂcﬁpséfagg %15&’ ilésnefjﬁ(?]lﬁﬁ%] generally

vi al uppe nner e

bellishapet éntexigi 210 .0fTht luppérypact 23of the etcseﬁ:rpamtemg claﬁtraaltydinward
flange 13 is of a coni caI profile flaring upwardly
tlaBge Jrels upwaEdly comvess ?lﬁé op p fstoa¢anical Shapg ha@mg A flat upper

LR TN AT O .
lu§whﬂﬁconpé)u Shapaof thtluppbr pare 29SS The uppért endbfTBél€ylindrical interior

integrally of a thernﬁfl astic elastomer material. The
BiLAgs glesed byl an gpmsrtwag 4 whichjinthin empughde e pangtured by a hollow

BESPERDs o8 B dus e o Barq B R R R e 20 s

}h@ eCl osure part 20 has an outwardly extending flange
2, of shape and di nensions such that flange 22 fits
c onf oA elwhp paitt30 oldsethp clobure pANE2( ingplaee gaim‘a@e 4lange 13. The

BB L B ol Bt A DR 20

%Erq% AP BEwhie fdoans%%’i}y ré%%en&?? sKiRRSA 325 %tftl?&ﬁv}lsgAxt&’énuty of

ge 13 an the sealing ridge 15 conpresses and
dieef skimsvalll3e is alsasp fitremgagerentipatt 33, being 4 \w@e shaqpefdauwardly

of flange 22, contributjng to a good. se bet
Eutending Iip4 patt LR @r death. C%‘h?l?gég erftﬁ%ﬂﬁg‘@r Sut. ae?h]éB of

gia.ﬁge[ Pf‘fo hotd teS lfihp %ER%"O% h)l/agg !tﬁ@ﬁés&ﬂtly?}}%ﬁ_llh@reﬁdmure

ow genera ell interior

PRRE0. PRtetclabp Phrt Bbeis alads uf & r¢silicnt lasticsandtedallty fadilvatecthis.
10 of flange 22 is upwardly convex, being of a
flhg slasnppit 3Q bassiLkeLions iof gowny gt fagipy sprtaces, being an upper

downward facing surface 34 and a lower downward facing surface 35 which bear
respectively upon the upper surface of the upper wall 24 of the closure part 20 and
upon the upper surface of the flange 22 to hold closure part 20 in place against
flange 22.

In the upper wall 31 of the clamp part 30 is a central circular aperture 36,
through which bulges the central convex part of the upper part 23 of closure part 20
so that a central region 24A of the upper wall 24 is exposed through the aperture 36.
The upper surface of the closure part 20 is profiled so that the upper part 23 of
closure part 20 projects bulges upwardly through the aperture 36. The inner
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surface. The upper part of the interior 21A of the
plug part generally follows the upward convex shape

w@bootles3upper part 23. The upper end of the cyPCTEPI003009151

interior 21A is closed by an upper wall 24 which is

SRAMC(EF B e pBr e B B B pEud Py BARLE shiBRe 24, i
alsoshapedpacorrédond with thd dutel peafile Af thleanpperpart 23 0f thel clssure
the closure part 20 in place against the flange 13.

PR 20504k theaslpsusp parsAorand die alamp paet 30 ppte sgroothly.

gener g/ | i ' e L.Rphery. of .

genet el I ALk of H8 PuitpaceSH VARRI i g
evithr B upper @lirfadd6r th icIosurddlakt RPisipsoffled BMafchtthe shape of the
engagenent part 33, being a wedge shaped i nwardly 20

arpasrstifaee of the clpgure parip2(bso thebthh claptp privt 3G Andplgsgye part 20

| f 3B fl. hol d .t h
S ebF 166 Hsp Y BN Ao rawiRo oabhe fhae? yi et pr e
¢l £t 3PMd thé dpwhitBy bR fage &f tRclofurBpaR 20fard p;r%fie}ed to

resilient plastics material to facilitate this.
foranp spaoth c®Bvérashapew regi ons of downward facing

2nd. & ATl Do Garia -l oF Bt VAOL BRI 0t &5 CmBIRaEelyis dgroove
VEZ%@E{:?E%EEeébq,@ppgllgaolégggges_surface of the upper wall

osure part and upon the upper surface
of t h&htlcaviggaR24( ® ih diedfoethad arp pamprifidg ian upperceall 41, with
agai nst _flange 22. In the upper, wal]l 31 of the_ clanp

ddieripheyal skirh vwall A2, atf thejlpwen extreaptyr ofyvlichsés a snap iy sggagement

' Y . . er,
$Aie D ooy BRAEY yEO BhoBPES. By 5P BB iR
@hgdgB avitioRe lerowie|372sh ¢18mppaaSOtiotrBtdU@Vet hat AP 8Edukl$ in place
36. The upper surface of the closure part 20 is
pnelamepart 30.t Hag cavee pup ge s pade oDaresilient plasfis watgsink to20
@rﬁtietmtﬁ' bul ges upwardly through the aperture 36. The
AP 033 W0 2004/ 018317 PCT/ EP2003/ 009151 peri net er

of they RRRF buitRefF ther@ppre SRl 410hds Q%ehllmgeﬁdgtow&\ﬁéﬂlin%]

facing surface 24, is 'also shaped to correspond wth_
dhenwarddy theredfdnh.e Asfseetnlolimgain wadst towardothe dorerciugtaoe this

h .h | ) 0 dth l ,
ek 90 R 0 654020 B, A of £ B ROl ATR R
kit R aRBtEr ﬁtgfé’\&?g’ei‘-’seﬁlﬂigsedgg.r B HeQHvBEbart 20 \iudﬁe?% th€ontact

upper surface of the Tlosure t 20 is profile
wethcthe thaepgiaap20 by thehsmap-ip perts 43 F7abe redilignke of Hesmaterial of

part 20 so that the clanp part 30 and cl osure rt
Rt OVED BT A ?QTC‘F% the coggraparicibagainst the ceatzpl rfig‘PFlg’ﬁ\AF?fége

Sp T Pl i Bl A0 LBTR A adae Lty
[defolink @t dlastomer of the central region 23A to thereby form a seal with the
region 23A. A sealed enclosure 45 is thereby formed between the cover part 40 and
the closure part 20. The seal between the ridge 44 and the region 23A is sufficient
that contaminants such as microorganisms, virus particles etc cannot pass the seal,
so the enclosure 45 can remain sterile.

The vial/closure combination 10, 20, 30 shown in Fig. 1 and 2 may be
assembled as follows. Firstly the vial 10 and closure part 20 are provided,
preferably in a sterile state, although the combination of vial 10 and closure part 20
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forma snooth convex shape. 10 Around the periphery of
the upper wall 31 of the clanp part 30 is a groove 37

wawdohowdsith t he cover part 40 engages. The cOVRCT/PR20D3/009151
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40 is in the formof a cap conpri sing an upper wal |l

Ahay Y& Et@nh&d%%i’ ng%fn%iy 8% b} ra¥dtlon?Zhe g%‘gﬁ{lﬁ iPM‘Félosure part

extremty of which is nap fit engag part
2 18 ghemninsemted rdbwnwairdlg cmue dheneebiel 1sdfafedial 2¢ pogkthe ld>wq:r
or teeth, which can 15 eng ag}{ovvlth t he tgroove 37_o0n

cﬂuaﬁ%ﬁe plaflangg 32¢of th%@laﬁwedﬂav abyistagamsisiBe yprensurface of the
0. t
rggig,fagoﬁ@h%ﬁgs{ﬁ‘h{ou smm_ wgtﬂiﬁ%{er@i‘ﬁ é%o "@ﬁ'&&%

I ¢ mat aC|I1

I ameuingsa,lrghﬂﬁﬁt aid ¢y ofphe lplugqialrt zt)lmttaﬁlealeae ali 'ﬂ@ ¢tlhm@eart 30
44 ext endi downwardly therefrom_ As seen | ooking
umawageqs%g@wnww@ly @Wérth% clpsuge patt R0 so thay skirtiyall 42 d@é@nds

St Rl 8RB, R AR 35 Pl nly e Y g3 g ot e

Sﬁ@du!r@ﬁar?@@@ecufayﬁﬁlﬁlaé@vef part 40 is held in contact
wth the cla art 30 by the snap-fit parts 43, 37

t he r €Biel \ﬂainld)eamlf clofvee ystan 28] 3440 mzqsetlmo\be msgha follows. An

f LSSy pﬁgn g]%\égf Ylgggdatﬁ%o%?%? rﬁ@ a@glg{alp 0l eggYolﬁf'éi as

réh@% ift 12 B AGESadlbrhblydnsy Gé’&f@ﬁﬁs%ﬁ'b?'aﬁp%rﬁﬁef neFally iown

el ast orer” of the central region 23A'to .thereby fofma
smethods dithet beforer @gi. an s@Brate parts) akr aﬂeleassdamb;lgr dn4Sstérde

thereby fornmed between t e cov art 40 an
anagep@erﬁép%h 3Ha %?We"fssé%f e gy adillipg nredle; @ees wngﬁalytth@l be

rGoR1 %W%?dl}s’ %ﬁ%ﬂ ﬁ{étulppélhﬁall 6213F AU Jf@s%%ec‘ 10 ﬁﬁl a liquid
m cf 00r gani sms;, VI rus es etc canno ass t
sifiedicame m;&weéﬂﬁf@l&@ugh #bfilt ahe vieln®0 1o sditableextesl) Klmewn

vial /closure conbination 10, 20, 30 shown in Fig.
aling nerijesisuitable derhiscpnrpesemaay dseshave; ansiy gxit ﬂ@nwlatp release

1 0 f
BRSO iy 0 S G0, B g s
C@xsiief menﬁ:éaleZthhéra‘vMﬁ 21311};4{/1@111&331 Be RELd/ 3PS 1

may be sterilised after assenbly e.g. byaqra I ation.

méhcbawglg farce bylanpzbushenfgaingdhe uppeD spefagennof siansh 3% he

dl t k.11 of t . 20 til, th
g it G Fafl gl tibsts Rrophd s S pPte e oot
afhelvd) ROAbISE p!urt‘ O0URREWhAM sHiAGE t1Rfstdrll€ enVit gt A3aser beam or
around the vial nouth, sitting within kerb 14, the

c@hemhrcea)rﬁécatnSAlrscta@ gt thai prgt of thg nppartsusiace efthe ywadlf 24 where
the plu art 20 into the neck 11. The.cl par

6% RE0F e das Be AR o hstonih sl i Bepiafieci? ipatiy of
LR busdtie! atPlo thdkb§ 880 RResidual puncture hole. Then, still in the sterile

environment, the cover part 40 may be engaged with the clamp part as shown in

Fig. 1.

Immediately prior to use of the medicament the segment 46 is lifted as
described above, and an injection needle attached to a syringe (not shown) may be
inserted through the central region 24A, in the normal manner of using a vial closed
with an elastomer closure.

Because the central region 24A has been maintained in the sterile enclosure

45 until the segment 46 is lifted, there is no need for the user to give the region of
- 15 -



around the kerb 14 and the snap fit part 33 engages
under the flange 13 to hold the «closure part 20

weewuoe3y? i n pl ace. The vial 10 and cl osure sSyRCERPR03/009151
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30, 40 may then be used as follows. An 10 assenbly of

offe QIBREM pﬁ&@io gb\ﬁnﬁdlﬁﬁi# Fégrtﬁerﬁ:%mi%Ac L@p}yﬁe%&ﬁ %§8uﬁs§ng

provi ded "as

sdgent 4 wetddﬂ»y napq:ssarp rvieh pn@ezrrelval tigsuea gyiemsret hods
ei t her_befo as separate parts) or after

assenbi s Mﬁ %E @?IFFPY@Y SBOW iabnEaY . 3 Side viey lpakinginghe
PRt Silon G Bik) AT RSB rbRl ST br M0 Pk as

cdeos utoze pRaily 20Figan®, Rahd quivilerkhs e dowa i of the RR&eall 42
therethrough to fill the vial 10 to a suitable extent.

lir 43 pxtend e epnsinuegys ltl@g;laepafrb% ofhithe uppmpwglé 4iref the

h | d
8 PR T Ploing 1l poF S IRE poied Wellyfinvich Bos He emiaee
beesn {té Idved sifade) ismad@ £ begnltsrt RERY!iS cbﬁneWeH he @3 mainder

The vial may be hel d down agai nst this w thdraw ng
fafrtbe coner part 40 hyntbint sexgrabledinks 4@, beipe ntegraliypomds Bridges of

d 50 20 | of th
1B Pes e e phER) B rﬁﬁ?@fs%é@em%ﬁélzﬁm g B yuser a
| hofh Qs H’(e@et{’yaﬁrtealgﬁle lﬁ[%?né’\%'}r’ ! aﬂd t thlfl.J the § ?43&@6&9 e . closure

environnent "a laser b er sourte of

dharte2(}. e fThia threaka thepseal bafveéihihe u‘pﬂge “4 sd tleceenbhl fdg&bﬂ/\@A of the
24 vvheﬁlz the puncture has occurred to nelt the
S1PRSYE WAk 24 r?élﬂl?r Glagure pagt 28 apdexpRsgs e cepEaliregiopid3 A, feaving the

R0 10 Ao I o 3R 0L SRRty PERPAE G 2

cover Eigsr t1- G@hm‘ml rblatlﬁeflg agall cupdchy v 10loRAR oRafall Sindrical
shown in | medi ately prior to use of the

rasefilea r%ﬁtstatbagy @é@ feptsish guipmated thaadlingse. g ddwing the dilling

ao%%%’a‘ﬁbﬁ %H&i )aézﬂ:h:r[%? Sf fh% g?%&%ﬁ%(f %]U %shete ﬂoé& 8£ ﬂ}es\éill lrbgls mounted
rif @lrﬂg Qﬂged étind S®eRtOfdIBE olRARRY (fm B8l R @rall éylﬁ\lhncal shape of
cl os with an el astoner closure. Becauseé t

dbnvieh L0 pieidd ase 2Te stand H@ bas aminnerpenimbtemSk $ue:hst,ha1rth¢ base of
clo e il the se nt. 46 fted, there is
ELBEH0 Py 1 a8 e prefi SFOEOT ety Fashhasyan Gupey ipgmetsr 52
A0 B! iR AERRAGRE A b athr ¢4 AR hdRE s B@i&u@&mﬁ%f the
be punctured, i.e. the region 24A a w pe Wt
saaliretainied ghereigdit begonddbe dutoedianetes @ﬁﬂ;e vielt todyr The sand 50

o8 i GPie-o Bl 3557 PEDACRGRY FOTIHGDE iairxf suriace which are
%Hﬁﬁéﬁtiaﬁ? o aﬂa %aﬁé}s TAOial 16 GSe1PRLSPERE 16 haVing ¥ Pber

e cover part
surface forming the bottom inner surface of the vial 10, and a lower surface from

which extends downwardly an integral engagement part 17 able to engage in a tight
friction or snap fit with the inner perimeter 51 of the stand 50. It is seen in Figs. 1
and 3 - 6 that the outer perimeter 52 of the stand 50 extends radially to
substantially the same distance as the radially outermost extent of the clamp part 30.
Fig. 1A shows in detail the part of Fig. 1 adjacent to the lower end of the
plug part 21 and illustrates a further aspect of this invention in which the plug part

21 has an outward-facing neck-contacting cylindrical surface 21B, which when the
- 16 -



5 seen nore clearly in Figs. 2, 3 and 4, whereas the
| ower part of the skirt wall 42 and its |lip 43 extend

WO p00a/0e83mt i nuous ring, a part 46 of the upper Wel/EP2083/009151

10

15

of the <cover part 40, including that part of the

u L]. 4 ich .h t he.seal .ng rid on. its.
088l 275 i ekl SRatl g SRER ARGk Shiace 240 ok Fing neck
t 02 TR dicied DUllso haf ah Rfer@V@EInP Biffack R 10y whithns exposed to the
severabl e |inks 47, being integrally made bridges of

1ontgyica of thesvialnad wdiich assepar Fighé vdienglig elostiretifiinsplace encloses

segment .46 e |if by a usgr, as. hown to

HEm 87 ot thin HE5 2Rlpeant 5%, S e HiREO e 124 of
foe ; i reaks the seal

e Vi e dh e gﬂingiéa‘l’é\%}?r Bablk plggﬁ)thgt 51

bet ween t he ge 44 and the ‘regi on 24A of the
upper Wik hndléd “eX” khaehielakby thepatwardFacing neckpamescting gurface

I [ 43A, . | [ th I " t 40
21, pFia oBk v 2L P 2perale ey Y HAUARR e {oWsriend of the
irt 40 i - i |
ching futs b ifriorrcfiedartace D1 AR Sy U bR
Feunt&tind surfice AMdfokmirgsal alge @uélosing aa ahge @ i180° tigis A, e.g.

during the filling operation and attachnment of the
cevdp’ pateenthathe base 10A of the vial 10 is nounted

in a ring:shaped. st and..50. ext endi ng._out war fromthe
over o T EEoBRRRRY 3 B B G TR RS iRk e’ jeplfl of Surface
TieAsi6h ANDcpAIRF SRS itd Bftse P&IdUAETQEid 2dniHCh thd@1al td6ecome
base of 20 the vial 10 may fit and be retained

seapped bytwerpitls ¢lostan dnd e interioususfacp of ithreviet. Tpassishiheh
RSS2 Bl R RE Pl Set . e e 12 has e
t Ay Bordifal pRENRNE 1088 boib SligHliyanRIEL L B uﬁsagﬁ moufl gpening than

body.” The stand 50 has an upmard-%a0|ng rface 5
amfacanicthevhwearcendadfithgplugwert 224 surface which are
substantially flat and parallel. The vial 10 itself
has a base 16 having an upper 25 surface formng the
bottominner surface of the vial 10, and a | ower
surface from which extends downwardly an integra
engagenent part 17 able to engage in a tight friction
or snap fit wth the inner perineter 51 of the stand
50. It is seenin Figs. 1 and 3 - 6 that the outer
perinmeter 52 of the stand 50 extends radially to
substantially the sane distance as the radially

out ernost extent of the clanp part 30. 30 Fig. 1A
shows in detail the part of Fig. 1 adjacent to the

| oner end of the plug part 21 and illustrates a
further aspect of this invention in which the plug
part 21 has an outward-facing neck-contacting
cylindrical surface 21B, which when the -16 WD

2004/ 018317 PCT/ EP2003/ 009151 <closure 21 is in place
is against the cylindrical interior surface 12A of the
vial neck 12. The closure 21 also has an
interior-facing surface 21C which is exposed to the

U
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interior of the vial, and which as seen in Fig. 1 when
the closure is in place encloses an angle "A" of

w@e@anes3it han 90, being ca. 135, with the intePCDEP2003/009151
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surface 12A of 5 the vial neck 12 i mmedi ately bel ow

t PfagipkUg part 21. This angle "A" is achieved by the
out war d-faci ng neck-contacting surface 21B of the
plug part 21 being generally cylindrical adjacent the

| ower end of the E(I)ug part, and the interior-facing
str f ac® claseresistenn forquvinkelthe sivehgvingsio-upseandlsidasing mouth

S ' n osing.an angle of 180
m%%n?fng"’%é@%‘{ 8§ %ng’a&leéfg)%g%eﬁ\gl]\%%lncc _J'ang!'t is found

that tdi daemét Liesat paltehieddo Rédlingly &gl R&hith@mouth opening,
tendency of surface tension and capillary effects to

chaydeg 2 é)ewea gurfage fpaing the intesior of ithet vial aridsdn eppobigcupper surface
trapped betfween t.he closu d.the interjor surface

oI 2y Jroth i vidl a8 Cable Gileinspymetired,Yg 18el: 21

in fitdiagp PHOHIOE Hgdke FthHne vial, WG 28] ohzth

the 15 sli ghl?lgy coni ca%%%r ofile lgt’ alZ&?ﬂeg[e)iHr%glcglfi g ??@per
wiwtgice af thetcdosupppart tobalt tiepelnsung parthama chdjrgaehationdhép with the
Iovve% end_of H%&PE‘)I %‘%aglar.t 21. -17 WD 2004/018317 .
PEPHESPEREE 0B PP P PAYNg §n aperfre dhgreindlropghywhigh gregion of
Vinghppdr suigcd | i Wichil BB i
operw) ésbou%dégﬁgly}%aéhrl ﬁpltsﬁ cegﬂlweéq%/gl e ks engaged with
cthapialsi ng: 5 an el astoner closure part shaped to
sealingly engage with _the nputh openiqulla havi ng a )
| over &EAVERPartf ergagepblewith daceslagp part andlorpheyviabiedcoxer the said
0 [ face facing away fromthe vial, and
cé\égg)g'logq%e#‘agg{rﬁgH%Unctur ed by a needle, a clanp part

able to engage with the vial, and able to bear upon

the upper surface of the closure part to hold the

ct-osura clnsire systeq adcordingyto Gpiat 1 ahetain alpwer suméace oHthe cover

(At BN Db ST A TRe Bl AN g it g stongp et
e aCleRISHY BdRAPTojdcHne KROSESn W18 aeatlilag cab@ Mt Rows! asc_;loshed

engaged with he vial, a cover par engageable wt
t przingsternpo gt when diicocoveh pay isséngagedcwith thet ¢dlamp padt and/or the vial

regi on. of .the cl osur art. 15 2. A closure syste

B SRR S92 CTAZPS, AT ros 1591 Bart 29, By grielosulss with ghe closure
r Mihat A6 I B8 i

Rl N

removable from engagement with the clamp part and/or the vial.

ot

3. A closure system according to claim 1 or 2 having a downwardly extending
plug part which can fit into the mouth opening of the vial, and an outwardly
extending peripheral flange part, a downward facing surface of which can engage
with the upward facing surface of a rim of the vial mouth opening in the form of a

flange.

4. A closure system according to claim 3 wherein upwardly of the flange part

the closure part is upwardly convex.
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has a sealing ridge projecting therefromto a sealing
edge that follows a closed perineter, so that when

W b@4om3er part is engaged with the cl anp partPErEPWN3/009151

the vial 20 the sealing edge engages with the closure

rt t,o ncl Jre, w cl osur€ rt. o at .
et 4 RlotE RN AR ot BF 1t SRtdTng ARk yRiein ac
Sedt iheGippbtigefdeeionthe ¢1651RY pit Bdjhéee 3aRINERon's tlade of a
the clanmp part and/or the vial. 3. A closure system

dbymmoplagic elostomgr materind, ® thaiha pupchire boleviarmi¢dyas a result of filling

tendin 5.plu art i C nfit into the nouth
SRRt = By R amay b et B hertnal Babobis g
peri pheral flange part, a downward facing surface of

whi ch can engage wth the upward facing surface of a
r6.m ofA tloeureisybtemoaccordagetoi any one of ke precading claims wherein the

RSP B bRSHRBeB G, S brsGis o
B@?’WE&%&%@* 888@31)%&1%“1&% e::/i?g%g?éé@g}g? ié %ea‘g%lbr ding to

any one of the preceding clains wherein at |east the

u7oper surface of the cl osure part adjacent to the said
r'egi o s FLOSHRg $¥StEM agcofding PGBy Q8¢ o€ the| pre¢eding clymsayhespin the

3§ty S Gl SRR A BASHK uglh W Bl
tREt Walls &aahding down®ardly GefsFtone sy Biveng ﬁﬁﬁmtcﬁn?ggmm parts
any one of the preceding clainms wherein the clanp

phereon o engdge withdhergial-dabl e pl astics material, and is
engageable with the above-nentioned rim bounding the
nmout h opening of the vial. 10 7. A closure system
acor N Bstir® s§sémORBoRfing 10 1HMET GRbREh Mleid¥ara\Rf Bisthn
the «clanp part conprises an upper wall part having
tupavaedde conves shhpe, eand theviprier pakliapd dhexppwaridlyr conwex part of the

ext endi ng downwar.dl herefrom and havi ng ,snap-fit
RE e PP HER S B e v Gt RS Agpe the
: I LI{g to claim 7 wherein the

%%%ﬁéﬁgg{tﬁuﬁ%‘ztogﬁﬁ \%far 1'y convex shape, and the

upper wall and the upwardly convex part of the

closure part are profiled such that the upwardl, ,
chnvex’ FAPTUIG8Y SR achosdias toany opf B PrespYaR cgaﬁ?’a%erem the

;L{(])}Jélﬂ%éﬂg%%%?%@%fe'Wiﬁpﬂ%'cldéqg#a‘}ﬁur e system according to

precedi ng ns, wherein the cover
part is engageable with the clanp part.

10. A closure system according to claim 9 wherein the cover part is engageable

by snap-fit means with the clamp part.

11. A closure system according to any one of the preceding claims wherein the
cover part comprises a cap having an upper wall and a peripheral skirt wall, and the
skirt wall of such a cap has a snap-fit engagement part adjacent its lower extremity,

to engage with the clamp part.
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10. A closure systemaccording to claim9 wherein the
cover part is engageable by snap-fit neans with the

w@b@apigsart. 25 11. A cl osure system accor di ngp€DER2993/009151

one of the preceding clains wherein the cover part

CI%IWP: '&%quﬁrec te%ﬁvécgguﬁgﬂ &Ouﬁ}g qne lﬂe ﬁgecﬁu&%?e)l Wgh erem the
O pdrt cORgagesmAl a ]@éﬁtdre afline eedth pif@ td QeBIby @OVEEHE kdion of
to engage with the clanp part. 0p 19 WO 2084/ 018317
RiBT¢IBRRB@ertn09151 12. A closure system according to

any one of the preceding clains wherein the cover

part covers a central aperture in the clanmp part to

tltger ehy cRRURSs l%'sﬁﬁl R8I Bfanyldie of EedhfY Llain®s Wikreit the
cl osure systerm according to any one of the precedi ng
aipaemamméﬂm covehpart hppesegneent linkedt th éhe renerindea of theapper wall

se nt.lin to the re i nder of the er .
2005 g  CQyfer PHE DY evepr pore tig, 1‘813\{\@{5%‘@1011 can
t {
AR %’%&Sﬂﬁ%&o‘*{‘%‘%éﬁ@ bt 2Bk 3B P TIRENSS fopi e
tremaindened thdepvafpdrhe cover part. 10 14. A
pharmaceutical vial having a nouth opening closed by a
closure system according to any one of the preceding

lai msy P%?%@&EQC% g%? g?xh oYﬂ;ha{) ik \IQEHQSed clg&gé ?%stem

enl ng part ape
seadraigy v anyrwxa@emls@cddk@anﬁish openi ng and having a
| oner surface facing the interior of the vial and an
opposite upper surface facing away fromthe vial, and

pabl f _bein tured by a needle, a clanp part
gagé‘g wagca}ef#ﬁ?w?%e nout h opening, and able to

bear  2Rokih ehﬁl% e by 2H %fa%ﬁle@fcldsﬁﬁ: e Ostidp&d ﬁﬂsreﬁhﬁgl’y
hol d the cl osure part inh a closing relationship w

telngagwwtth thmmnuulng)penimg apdl hmnn@armwcmnrfage favingpibe umteleor of the

rein thra whi ¢ f
AT B0 QPROTE RRE SHLCE SIS A i YA S BB of being
3{&‘;@&%{1@5%&{1@’ vial. 25 16. A nmethod of closing a
ral, r

el n:
a clamp part engaged with the rim of the mouth opening, and able to bear

upon the upper surface of the closure part to hold the closure part in a closing
relationship with the mouth opening, the clamp part having an aperture therein
through which a region of the upper surface of the closure part is exposed when the

clamp part is engaged with the vial.

16. A method of closing a vial, wherein:

a vial is provided being of the type having an upwardly-facing mouth
opening bounded by a rim in the form of a flange having upper and lower surfaces
extending transverse to its upper-lower axis.

an elastomer closure part shaped to sealingly engage with the mouth opening,
having a lower surface to face the interior of the vial and an opposite upper surface
to face away from the vial, and capable of being punctured by a needle is inserted

into the mouth opening of the vial,
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a vial is provided being of the type having an
upwar dl y-faci ng nouth opening bounded by a rimin the
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extendi ng transverse to its upper-lower axis. an

el asto : BN en Wi t h

the monr b Ear o7k FEERSEndie 1R B Tletu  HOFRP sl of me
t ivutinépningy ofothe i by aatsiéid s —ﬂp&i%'?élﬁemwg_rsn@lfif P4i€ of the
to face away fromthe vial, and capable of being
pElappurasiunsigraeatiee dpwnvardlynfseing surfa¢enefosuche flapge part, and able

' f th ial . -20 WD 2004/ 018317 .
pRTMapIpf oStk Sirfack oD s QISHEFe part iy B dusclapie i in 2
engsag r&@aﬁ&s‘hﬂﬁwﬁtﬁ?ﬁ&ﬁo@h%&ﬁinﬁﬁ&dﬂ m of the nouth

opening of the vial by a resilient snap-fit engagenent
of a sHeplamp ppeirs engagechwith theaasperpblytofwivd end eBsirepart by said

downwardl y facing surface of such a flange part, and
aﬁfag\'ﬁt%‘g%%‘%‘i’er{ﬁpon the upper surface of the closure

part to hold the closure part in a 5 closing
relationship with the nouth opening, and the clanp

pHl.t i A methadadconidin té blaina$6 eviiekein clibseywdnt anthe Ghgseni@nt of
part by said, snap-fit ement. 17. A nethod

alhe SlHnm patt gvith the %ﬁ%@bw?&?\gﬁm@mm ent to the
engage 8{7: rgjart il’ ?Jr&xﬁc?ed? Ef?ﬁggﬁé (Vlt‘ﬂl tﬁg C agxg) , %tsaenr&?oggtg%? lfVlé'il to

vial an sure; a cove 'S provi enga

Vedvier theecloduerpai aitien 30 engized NelowerIsuifice GAHEEoved Part to face the
cl osure part when so engaged, a |ower surface of the

cennst sydace qfghe glosuretpart whepse engagedeandf the cl osure
part S0 engaged nd.the cover part is engaged
wi t h ?ﬁl‘é%ﬁ%ﬁfﬁgfﬁﬂ@gﬂ?m& & ST PR of fi11 i ng a

pharmaceutical vial, conprising the steps of:
providing an assenbly of an enpty vial having an
el&st ofianetbbd ofi fillingan pharmirceptichl tvinl s eahprighgy the rsteag of:

with the uth o en'b and havi ng.a .l ower surface
f aci ngPONBIRE,ph RSEROBFOr AR AY, a8 heving 48 slpsiemes Clyppepart
sHapef® dedhin, Wik it Bpedifg fin@ﬁ‘ﬂfiﬂga@ RAeE s&ffeace

X g e
bei ng punctured by a needle, and a ¢tlanp part engage
wiatingtthe intesia of thevdiabamsk anngppopitupiee surfaer fasing hway floin the

VG ] CHAPME DOHEINS B P8 TR g P asted mt the
OB, S W S B LRI B o o
einpodesing wéletiordship witlathe npanti opaning)gag edmpi paft Rdvengvanddperture
therein through which a region of the upper surface of the closure part is exposed
when the clamp part is engaged with the vial;

inserting a filling needle downwardly through the region of the upper wall of
the closure part;

injecting a liquid medicament through the filling needle to fill the vial to a
suitable extent;

withdrawing the needle to leave a residual puncture hole;

engaging a cover part with the clamp part and/or the vial to cover the said

region of the closure part.
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25 inserting a filling needl e downwardly through the
regi on of the upper wall of the closure part;

w0 njogoi83ny a | i quid nmedi canent through the filPCTEP2003/009151

needle to fill the vial to a suitable extent;

E@t hAnaWEHBd LBErBRE ¥ Elakif 188AEReiR p"ri%? sl agﬁgfiﬁé $Hi@ cover
ol 30 engagi ng a cover part wth the clanp part

p:mdbcsbutcb of \heatis tiveatal/ arthathmrsef e uppgayisorfacs oftthe closure part

closure part. -21 WO 2004/Q1 31 PCT/ EP2003/,.0Q9151

whereAhaRPRGHIeRAs SFeHHRG 1P anelt heRlaptomndpalerial iy fhg,rgediate

FRP Ao PRe n ThoreF ) IR Bl

cl osure part vvhere t he puncture has occurred to nmelt
the elastonmer material in the_ imredi ate calltl)l/ec?(f

aﬂe pénvielelesure havipg a pikg pasl which has ga OP@éﬁr
t !
CARE RSP e by M RO DR VR Bhkn e

viokeR 1§ ROPRIES isghihst the cyIdeich Dintei 1ok fsafeceadt thehelal/n@]k and an
neck when the <closure is in place is against the

ieriorafarioglsutfaceewhigh issenpbagskioghe imferiar ofithewigkandawhichvhen

i.nteriaor:facin face C X tht

bk ot R TR PHiarA R ol A-SEnBaTST bl i nserior gurface
bFﬂfé'wﬁ&l%e%ﬁ%ﬁx%ﬁﬁte?y“bélB&'tﬁe BlugPadater than 90 with the
Interior surface of the vial neck i mredi ately bel ow
the plug part. 21. A V|aI cl osure according to claim
20 wherejn the a [ range 120- 16Q 15 22
FRal @ alrlose 6sutag i 6Rim A BT Bick Bia B gnee L20-
hgad35 +1- 10. 23. A stand for a V|aI, conprising a
ring-shaped body having an inner perineter adapted to
engage with the base of a vial, the stand having an
outer perinmeter which 20 extgnds r.adj aII dﬁggd }ﬁ%
82t er Adviahelogie gecargias i slapddyvherelg g 1s +
per pendi cul ar to the nouth-base axis dlrectlon of a
vial retained therein. 24. A stand according to claim

@%; 7N §tﬁﬂ@ fdzi'ézli viar) cemgesiag awiighstapsd Bodyemyagenh inner perimeter
t herew t -

adapted to engage with the base of a vial, the stand having an outer perimeter which
extends radially beyond the outer diameter of the vial body in a direction

perpendicular to the mouth-base axis direction of a vial retained therein.

24, A stand according to claim 23, in combination engaged with a vial engaged

therewith.
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