CLOSURE SYSTEM AND METHOD OF FILLING A VIAL This
invention relates to a novel device, being a closure
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vials, for the sterile contai nnent of drug substance

or vaccine products therein. Drug substance and

vacci ne pr requ QSQ |aIs

whi ch are g?gsg}é% &;St%ﬁ& ZS\]% }{orr@% %\é osurénv%rt

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

punct ufhi@GnJellfiof IS © Pitfvel dARE, Bitg WRIdslrd 8t £ vials,
subst ance or vacci ne product nay be extracted for use,
optriiarialy for phammaceeticahsials; Grithnstbyleaontaiuent of degisubstance or
i ntroduce izgo the vial via the needle.

UECRINE PHGICBABCICSE. A 1228, 028 and FR- A- 2598137 anong

ot her spnfh §iG5as&@ dndRiadhe PRALOB aRMUrédiRhtlY pRIvidedifl vials which
cl osures.” WO- A-04/ 018317 di scloses a vial closure

carmplass wighan cistesmeslsus s ygRnistop helkey metncan be
em ng'é‘}‘i%pab ﬁl& %SF%QP NG Qe 3} gﬁé d?u %g ag(':e & vaccine

sure pa OS ng

rlﬁjodﬁdt RS Beextiatted foreusePetidnope ﬁlﬁtd‘tgec’dﬁhdtlﬂilﬁﬁh Bg aﬂraqueous
aperture therein through which the closure [

rpbuBintadEed eV Vigiia treneedipob S, BiScHBIDE- (78,028 and

%2[] g%%g f‘lfrg’%ﬁ tl?éarlsr ﬁl& ?}(}g&ﬁ gh%?rglq?ﬁtﬂ:al Klals and closures.
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can be filled, under aseptic filling ditjon usi.n
athp S19ughePRIERE @pﬁ%ﬂg%gemm&mgﬁre@w@ 15alr éC‘a{mpar& igaiotd the
e pht B Skt OO R g a pr

utshemtgl thrdughuetach tlmsaérrsubaalaan 1slenpwd angd a @vewpdrt ® qoaet the
of the cover part of the vial closure disclosed in
VRBEIUESAY 1°P8PEG enpved to expose the closure part

t hr ougtnd Hig1 @l@ﬁfr& HisBlos@id WODRESH @ 838y iPgarR@ds®fsuited to a
t hrough the closure to extract the contents for use,

tlym“mbrloyessy g ﬁp&n@So%ZO%OOMPW whichethe vial can be filled, under
reconst).t utl rtant .,to en et

CBORIE Bl BB wae ROV HFPaledafipa B Bubt B febfie par, e
Sheetieli€ ttrehtvithdrdvih,iaR@ tRNEmAT tefidubipunehiiBd/Rdle & thbheealed by heat
renpvabl e part of the cover part, and it is an object

ofeaking ep @Sléﬁta foeusedhiaserbeam. address this problem It

: ﬁp?lo\s;lgl < a C%‘g%lgf g}tb)lf %l%é (Q)\(/'SP]SArng the vRii 9%‘591% dlosed in WO-
A-04/018317 is removed to expose the closure part through the aperture, and a needle
may be passed through the closure to extract the contents for use, typically by
injection, optionally after reconstitution.

It is important to ensure that the cover part keeps the outer surface of the
closure sterile after filling and prior to removal of the removable part of the cover
part, and it is an object of the present invention to address this problem.

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. Other objects and

advantages of the present invention will be apparent from the following description.
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description. According to this invention, a closure
systemis provided for a vial of the type having an
upwar diAgedrdinigng thie itvientique i oﬂrgsutﬁnysuteﬁis lpyoaded for atvmi of the type

osure st nprising: an Ia closu
h%eealt il faging e gaeding Rodiied by Grfmobesagre system
Iovver surface faci ng the interior of the vial
and an opp05|te upper surface facing away fromthe
vial , amdlastapaotuee pirt Beipad tpsealingly edgage witihthedneyth gpening,

t abl t h t
ChER B35 aPied ReSRERER ki mpBP SR Horce
URRhg dWehyCit it ticeviRiRhhd E4pabRlof befhg @h@ﬁwda)yp@ﬁéedm a
closing rel ati onshi p with the nouth opening, the cl an&

part d etlammreablemwgaewrth sheeviek patighlaglpivath the riaypbthe
of of waeggﬁ%r ad” nglg ebe%(‘ é] eth% g?o%H{eﬁn ?ﬁr thoidstlhg)éﬁgﬁx% artina

par 1S € a co

palbbmgea@tacgeﬁiplxeltmmhnélhﬁ opémfrp, part and/or the vial
to cover the said region of the closure part when sq

engagete cler Birh deffing 3% BPPSs APErtwe dugueh which aRgion 9 dhe upper
S wrfa%‘é Srfife ctl&%ré:éaggféggpgéﬁtwl{eﬁ the ﬂ\ﬂnggﬁahvi@e agl®Ghth th? vial,

concentric ri seal s whic at e e i on
t he uppeoves paftperzagéabldwith igesalarap paitt bndrot the wairue cows the said
ring shaged seal frgmthe environnent, at |east part

ofeefaneri B elpsyss part pdieR §O CBRASFdbl e from the vial to

al | ow | " & |
o) oo ARERRES oLl AR i BOSopr Al YRS Lo pr o

vp@ividsttandir ngpro noncestrivaseg-shiaped seats winioh ksolatp e regen of By upper

en her ei lnclud d both rin haped seal s
05 s Sosa e Sirbing e bERTT Bog Shabel s R RRIri8hcien,
s hapedaﬁ@@ét PatBF G2 colEiart sl UV ab18 HonPHR8/ IS allb@laccess to
one ring shaped seal is wholly within the other. By

"theméossrﬁaped" herein is included rings of any shape,
pr ef eragpg £l rq? J‘Illf) er bﬁjtrelﬁllé 5458 (‘?Bh\( llyqr&éf‘%ongi%yrarné)a lj)é" él}f vial

pol ygon erern I's i nclude
CBRding baits Bﬁbe&flltlphs/ﬁ'loﬁﬂﬂ@p%ﬁhbst undesirabl e

\(,:mo |n§; ﬁmgg ﬁgcfn}scggtlg\%n thgrsemn:sclrrlc?lu((i)er aort]lll ggg sh:plecri lggaelss W%ECh have the same
geometric centre, and also ring shaped seals which simply surround each other so that
one ring shaped seal is wholly within the other.

By “ring-shaped” herein is included rings of any shape, preferably circular but
alternatively oval or polygonal.

By “sterile” herein is included any reduced concentration of physiologically
undesirable contaminants such as micro-organisms, viruses etc. which complies with
medicinal standards.

Vials for use with the closure of the invention may be made of glass, but
preferably the vial is made of a hard plastic material accepted for use in the
pharmaceutical industry. A suitable type of polymer is a cyclo-olefin copolymer
(“COC”), a blend thereof or a blend thereof with another polymer. Examples of such

COC polymers are for example disclosed in US-A-5723189, EP-A-0436372 and EP-
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use in the pharmaceutical industry. A suitable type of
polymer is a cyclo-olefin copolyner ("COC'), a blend
t Ae0336030amaendbibed. Ahsmitetslt hatdtflastic ondtenial potepheek for use in the

Ss%lé&z’&lgifi rpsl tr},(?g;mgénqg%‘l %R?)bfggéq Oir‘rgj r(relade by Celanese
&gg?ﬁﬁggﬁo% 1EhBRhSwWn &G RBI@'FHe?s tépad 8@b‘¢§¥ T&pas 6015 may

a accepte for use in the pharnmaceuti cal
| bedusetly gvailsble Henc forlesamplef TiporadpobArBIE) ! @o:phsonmijon

Cel Co t F Kk
B RBRERogn gD Pk s e EPIS wirkoBE Taer
avai | a’@&ﬁcil[yol’ﬁb 2N heXANBhE Witk 8 Tt @H&Hs&r@ﬁk surroundmg the rim of

Condi tions foor injection nouldin his pol ymer to nmake
vihgingoutineand ftheostemp @ait ibeons vpan theec @aure parm licddl the alegure part

siﬁa! BQP{ &igﬁlgstttﬁ% g'fleﬁ lfvﬁptgP Sl{arﬁage ﬁ%b}{equan e ?eta[] f an elastomter closure

bgat fhalipeRnkdiRed bp anl upwRAI foiritthghvehithd &%e@lﬁ&ﬂfo@a]ﬂ)ﬁédmpresses
sealingly against the flat upper surface of the

f anghdjes inteHiciglistameran el ast omer cl osure part may be

ennancefle DY RYED s RALLDO S REBEL b ST Vubllry

| ocal |y npresses oner.

eblﬁﬁztdtéhstlb@é gr s fipaidtresierstlyi doaﬂqiryssrbid q hafclc&ufﬁxtm preferably has a
wi th rubbery characterlstlcs e. %nd resilientl

%w\@%rélymwndmep Bg Bt i ghufits uap ébeemam \oPRRE Hf the vial, and an
tax\(teﬁd‘lhgpgﬁ raﬁlﬂé?gpgﬁlrt vy drl ?%ﬂtiggu?fa‘bg &f which can
war

m)uth genl ng e vial; and an out ext endi ng
pengagh eiithlthd hpmard fpxang sur&cd @\ﬁ/a\mm df tfhacyiiai gncsmhl bpaangyfparticularly

ch _can en e wth.t f
rWh?‘b? ISR 1o o o AE %E TRt Ly efiEaT pigha fange
hdht ih% clddutdYarf Iﬁﬁ}nbé’ﬁa@blft @ﬁlgfermy' HH\W%I}‘ &ﬁw%k J8.g. domed or of a
pwardl'y of such a flange part the closure part may be

f gfatstrb?comcyl plmbearahhyy hm fdattenednpret suddage. The plug port is
d I
bl Aalh GRBuSEH sFaRT B (ol dad B B ol Bfiica

Cinkdritdl ek @Ading Map ehivuipperaidmedRe cokibsl patt, e gesuefltha\the overall
cylindrical Interior extending into this upper doned

omtespalishene gfdhe clogurg pad ichbelhr dome- ehape &r p cytirder jath an upper
S&@Pﬁ% e?lg otfla%oﬂglaﬁ%&‘ c&ndAdE 'fru tfo-8 d}a‘é‘&l éha donme- shape or

an -upper c ose a domed or
concavPreferntsly aoleasinhe€ appes babsce oPtief dosabt pargtpréfembly theevhole
er surface .of the_closure part preferablg he .
V\Ng hg closure part is made of a puncturable elastic matenal, so that to introduce liquid
content into the container a hollow filling needle may be inserted through the closure
part, liquid injected into the container through the needle, then the filling needle may
be withdrawn. Such a procedure leaves a residual puncture hole through the elastomer
material, which the inherent elasticity of such an elastic closure part will tend to close.
An advantage of the plural ring-shaped seals provided by the invention is that
when the cover part is engaged, such a residual puncture hole can be located within
the innermost seal, and the plural seals can effectively prevent environmental

contamination from reaching the puncture hole. Optionally the elastic material may be

a thermoplastic elastomer material, so that a puncture hole formed as a result of
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mélingethewiahdsingva hoGore meedlp nayddisealed by thesmal seabing)geg. using a

P o ol Rpstu s 1ot o5 g Cegiaedin Urabepbl poaiioe A suitable
P#etm llaétlct e%k@olhé} 184P5Ebastd oﬁ@t&@&h@gﬁcﬁﬁoﬁ(ﬂﬁnﬁﬂ fhehoplastic

ri ng-shaped seals provided by the invention is that
whlestotriges as@egMqrdy usqufoenghglewres desuiabledbermapllastic elastomer

DHBELALE 08 G0 R R Ao Bl s T ponc ov

end *OMIERaForfiRAY &ibWalaks Omitbﬂmgsﬁ@?l%m Sl mm@wvallable
hol e. tlonallythe el astic mater

A e inclbgingielveoe gugiey i eolour, t
g eag%vg %ﬁé‘é&t%% r?g)%z[sgiz Héﬁet s? lga{t ﬂllé t?%rnﬁdnba?.sYlg %gsfﬂ)‘?ﬂeq gna%enal may be

uBeded asif@rssaibht.igpartioalarty Sﬁ)tﬂf&rastharrh@ﬂﬁtlc&hstomer is that
descri bed in US-A-2002. 0023409. A suitable
t Aiselessst AW DcAA008{0d A 9. Hndep iradintion from a {Qmused 280y lager this

Cﬁf%?rhé!ﬁ}?& é“s?s"t&RBJ ﬁ%‘%&hﬁ C%L@ffug?%{t%a 1310‘38'35{8@& 3 oH%SS'hng

astic elastone
mat er i The bﬁu@ ;ﬁ@t 5 Preferab B raadt offa Ih&ﬂdmé prEtiS mﬁegagpreferably
suppl i ed Dupont - Dow, and "Dynaflex" fornerly known

a3 residieat ehstlcégn%taw|SP@uaSO§/p@m0pﬂ§m, PABATHYBF I aB10eS able to
g%/rgé’yggvxg’[.h(t}f(?@al \M?Qfeﬁpgptgéfn% g{%ﬁ%{b{f@@uh NIl ?ﬂed”‘ﬂange

grey ’in ance absorption o
| avend tHegith of thethaithtopenihp ef ﬂmp/hasfdrexahplsﬁxymmnap fit
mat eri al may be heated using laser |i

pﬁ‘F&aigé‘BP%PrWe@F%tPé‘r T P%%lerfa&egv?ta%“th%%%nae@anhzbe clamp
Ipai€ pieEG by Roitice as%olgﬁ/ep%ﬂ]p%n oA onlsf A ile Vil AT

used ser this thernop it el ast omer
matigblyadiseatde lojerfgagewithttheeovel OC Samtdblsyeths clempqadi dongprises an

phaeie BBt sk Piy? ablea igAER WtCie ReHF angd pigferably such

MBS aAd 10w RkpatsPed 1SRl RBds. I MhadoAStrédtion tB&Eentre of
Is able to engage with the vial, preferably being

eﬁ@a@%bﬂﬁ ewfenéing ﬁlélrfabw@amnﬁpwae fIPRAT GBCTAIG @hmuilhwhlch a
gio%rotttgg Lﬁ%pelftsurfé)({%eol%lﬂgﬁg?lﬁgeué% grt ISf2 \Rﬂsedo\)vd]ile%)(tﬁgmaﬁlé) ;yarf?‘ls

Sbﬂéagedéwﬂh thelvil. réfbrabBethp alatnp pﬂﬂlexs dira¢nzidaet ko that when so
preferabl% conprises a |lower skirt part able to, engage
[

wegasehwithithg viabihg claspspart eas) ryslhﬁlglcy eaqgrt@ o REBR§RgOrce upon

RN B o AL ALY o o SRR SRS

t tcenmpmressthepaogetharadd po 6 enhabée/sealingbetween the closure part and the
vial.

The cover part is preferably also made of a mouldable plastics material, such
as a polypropylene, polyamide etc. It is particularly preferred that the cover part is
made of a plastics material which has a low permeabilty to water vapour, such as
COC or a liquid crystal polymer, as some elastic materials used for closures are

known to be permeable to water vapour. The cover part is preferably engageable with

the clamp part. For example the cover part may be engageable by snap-fit means with
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t hrough which a region of the upper surface of the
closure part is exposed when the clanp part is engaged
vih luptvarily exatendiRg sifietrpeaiod of thdrelamiparapt. Parr¢xaimple the cover part may

di d t hat wh d with t
&og%%s%?@p SRk S8PPEEY R DTG pK Bkl o D T wall of
UGN o g n¥dyAlave §- sﬂap fibéndabamem faray Rigddiavitd ﬂb&fresbbﬁ‘dmg

nnuth openi'ng and the cloSure part to conpress them
t egapéreentgad of thet Qiarep parictor seamplagf ti@tumndly lestenflingskiat part

d the v cover pa re
ke BRmp it Ybiseems L ERrEunRE PP i Y g8V Bart and
P& ryRp &Qﬂﬁ?ﬁ[‘%ov@@ﬁ ﬂ@fﬁlzﬁﬁp Bhr, orVicd \&rﬁabi érfpdbibigibéads. Other snap-
preferred t he cover gart is made of a plastics

it @cmleeappar@gt tg thexw sdleddn the artyandongwbe psedapergxample the
such
bR PP FE SR PO TPl RO gt part of

p@Ee R part.0 wat er vapour. The cover part is
preferably eng%%gable with the clanp part. For exanp]e
t he coVes Coysr parkagvapethenegige abthe %ﬁﬁuwwmhﬁ%@wwd through

\é\fg}tﬂ I%Qﬁ.lrg B\f\ﬁlredcllz%fneﬁ ?%1 £PEHNGvE 11;)15 r{pr@?e?&blgleots&ethg Iaﬁémlre to also

or exa e cover rrse
hthetebg caverupepelbsumalphrtamb ca)vpeparpétgagés th the wplet surﬁmd of the

teag%}églﬁé%fomglglmde{t}yggggﬁg g?&leﬂtré &ég?fg ol ltch isolate a
i h
upgg‘g&gill“ﬁ%y 3 )gb%? burlceWithift Imﬁn&ﬁ{okt r ﬁ@gh gm&h oRf thEhe

ending skirt part of the cl part. Such
serrofiinentreans nmay conprise a ridge on the cover part

v <o, SOHOER B P pELSE ik Sl Rl Tl e s
alrarg%f@ﬁw ;ﬁowae@ By alébhip%imbﬁ séd) eacﬁetecﬂsydrermwe BeesHHBSf a

For exanple the peripheral skirt wal

t sspbeg ppt ﬂtj:mhy coyRripdet aghmsubml@nl\sclsemfeﬁidmwgngtknaltof;ﬁbfr ¢losure
of the clanp part. The cover part covers the regi on of
tH&" cl osure part which is exposed through the aperture

of t helt¢d peferfedithat tHhSutePERE o PE ipludhalairg-sHabyd @éaq;zsle as close to
the aperture to al so thereby cover the closure pa

whé peaRiery phthe clasyeegeast a5 is arqcﬁ@alulpﬁﬁévsemwd@tlﬁfmtﬁéals of the
§ H§ 9 B dke’sh }pgl%drg ﬁa}té’\ﬁe% rmH&bfe t‘(‘)%m&bbﬁr which can lead to
f te a é upper

ape Ssea I Sol regi on of
sluss‘ meatw frbmrantalqeeous rselutioa tin tHendalstrapg@dssefvater om diye. g.
elr)]f\olpl)tglﬁsed matenal in the vial. By locating the outermost of the plural ring-shaped
seals close to the periphery of the closure part, and particularly if the cover part is
made of one of the relatively water vapour-impermeable plastic materials referred to
above, the cover part can isolate a substantial part of the outer surface of the closure
part from the atmosphere and so reduce the passage of water vapour through the
closure part.
Suitably such a sealing part is a sealing edge which engages with the closure
part to form an enclosure bounded by the cover part, the closure and the sealing part.

This enclosure is isolated from the environment so ingress of contamination is

restricted or ideally completely prevented by such a seal.
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sealing part of the cover part against the relatively
soft elastic material of the closure part. It is
pref er Thdplunﬂtsealh:g raus eraydstprovidehen teumdkrsidernd - thehegpsg wall;

seaIS|sa etot er |

-8 kg paaSheial K kBl ol & RE PR yph s T el B b bort
t R RInH&S e b? trré&li@elswan afid 68 tcSePPhtiBl SHif vt Feadkedsons

wat er vapour, which can |ead to [oss of water from an

a@hm'gutg p@@ltlml|thmoutﬁrm%é0fﬂihalplur@1rﬂn81§¥a§§%S@is clegedp thepegiphery

S eph S GRS o Py Pl bR e
t ﬁh% 19@éd i & &he&ieséd’iﬁn@ sesipherapskiit, of &f&hblb&é—ﬂbsdmlbadl bdyvdrfpart For

t he cover part is made of one of the relatively wat
vesourle fhepemar hp pe inslep sealing patt onithg wndessids oldhe upper wall and an

?\9{ con‘égﬁng Q¥Atin gﬁftt fa@@rht tBO1oWef ritn 3%\% 'i)?lq%ﬁe%l R Lall.
er “surface 0 e closure part
at nospiike eppen tvatlo fraaduerepdrives deasttrgabole may have/:aﬁmu,rmner
throu h the claosure part., Suitably. suc asealln &
%eaan% Al FPYPELHE amwewa%@%@%%g SeRline Fiee. g aseAl B&rrt ge
cl)tglgf - ag% 5@ﬂﬁ§%§gﬁkﬁﬁé}g&f€a@¥ﬂlﬁ£§ %%%Yagf ut?igﬁ ulatt $8€tion as cut
i skl ¢l tHeruprd aviredieentionpsntbat the sealing még&;couﬁpnses the apex of the

t t { i d
oPByei B6F 15pliun e Pl e e SinFon e UL g o
bﬁol pEshal S18skdp rﬁﬁ@eﬂﬂéd@éﬁéﬂ%oﬁﬁl g P& akddp RFwatd ke lo¥er Qlface of

perlpheral skirt wall of a cover part of the type
délg epperevalhpiothe covar pert. Bh:ns Iseftlhle rlﬂgd@rxam ltﬁefonﬁed pethedpwer
eral the rea

=i OF y &b B0 e ShliraPiiub bolluan Tl 4PrbReS Hctosur

riongrielaapgd seal s close to the periphery of the
closure part, it is preferred that the outernost
seal i ng@nag wpnes waofsuch aepves Bt these MAx bE dyerond; aAvtst

t &%c&ﬁﬁ% esrégil%?@r%drﬁ Jn?% %§1'§A1Ia9 d8€v8$6vglgi n@o@%@r Q5h4 fig hﬁgéj

cover ere ma sea
part oAltbﬂmatlwiyl diese nhay bk atsheonalpnmr sealing ;mmbomprmutﬁn inward
concentr.ic se%P| ng part a Jacent th Iovver rimao

t he :
peINReeFidge Qkihednrgs syrfaceipd thpprrphiry pigpag, %%?laré&?%acent its

aRwiP iR, aRE %o 2ORYE aHﬁYoéﬁﬁy%oﬁ fes§ ﬁfe’clésﬁ% forf @lsk419
part cohprising a downward pointing sealing ridge.

Su ch aAskastipag of] ptgferahly allbf thelragerpastidarémeyabtigromithe wial to
PR R MRS B ISR R dby e A8 R is SESET DT BSmIHE clamp
part. Alternatively part of the cover part, e.g. a tear-off portion, e.g. connected to the

remainder of the cover part by integral thin frangible links, is removable from the
remainder. Alternatively the cover part may be engaged with a first part of the clamp
part and a second part of the clamp part is engaged to the vial, and the first part of the
clamp part is removable from the second part, the cover part being thereby removable
from the vial, e.g. together with the removed first part of the clamp part. In an
embodiment of this the cover part is engageable with a first part comprising the

upwardly extending skirt part of the clamp part, and the second part comprises the



parallel to the up-down direction, so that the sealing
edge conprises the apex of the triangle. The sealing
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oval or polygonal closed perineter as viewed | ooking
upwardly toward the | ower surface of the upper wall of

t lnsvet skietrpaptannd th€hipsyastipkktegding dijiet pagtyarb eenhovabbyicapmected, e.g.
the lower surfa t he upper wall of the cover part
tgy%%pg%gralaﬂ%@gﬁggﬁ Pk§ conpress the closure to form a

seal . @he pRaGerdi RBRAIVR klrtHRE Pﬁﬁf‘?d’bs% Vefl WlenARfed WilteA BloB@¥ system

be a second, outer, concentric, sealing part
caﬂ#ﬁscsbaddleaelsl m | ar downward pointing sealing ridge.

compr | BInBert s s MERe R BREY i Firu i, P Yabe and

sw\feaﬁm Qfithtdieo fAREse pars &l a &thretstafﬂ@ letg. rBditionCptkatdrifised, and to
adjacent its lower rim also to contact and | ocally

cperfarastbe apremblyseRaratianouridsr sterles 4l asepiic ¢Q%‘§ton}§ar t of,
pr Ef er %Ré e@ént 1I9Jen 181? ?1%8 ¥ﬁ(;evl€ ratmétﬁoﬁ gf:gr}l oF ar% EI fl@lﬁh%%enal mn

vial to a OW access sur e.

coOVRl apddstrib&l dbeoreMdbipeisingane tsﬂaps ef anp part.
Al ter nativel,a/ part of .the cover a tear-off
1mn

por t i oft) PEOViding aryial cvhieh hes aBovB rigshd Bithon olasoe Slspire part
p?r{ah]e@?; b delifs n%? %Ja%afgla \ﬂfﬁ fh@ el SPéﬂit $aving a rl@ﬂ?ﬁ’é%?fa@@ facing the

fro ere ternative ie coVer part
bmtem:g afjde vaaltand anfappsmtepmpbr mfrfath ﬁacutgaavmypfmm tinvial and

seco rt of the a to the vial

Aol ST Bring Puptiiteddiy ™ Resafhh and Resing = FEmpret cherting piif the
t Oﬁl %ﬁﬁf&ﬁﬁrl@%&ﬁh the iy Bpth%rm&ﬁﬁ bp aﬁh%t Gndl B@trﬁ@/upon the closure part
rendvabl e ffomthe vial, .g. together with

r @dmlé thefdlossite jprart in aotﬂoslhg redatmmphlpamth the maath emmmg rtﬂmemlamp
i bl first
cob TR o RS BB r PrEugi ARG reepRer fsrtepgs SpBEok e

CtIB8Me Part is expBsed WRerSthe @Rehsdr is @A pRbeld SEith thB@i4)\E vial having a
skirt part, and the upwardly extending skirt part are

r@ﬁ@k‘?amey%onnect ed, e.g. by thin integral frangible

i ks, TR RSN 1iddy 58 AN ABEGeRE UhARS A, B he

when f { osur e system as descr
| kndvén miegtbdof @sing @ desaenibd Rintina fass efdit)byoihsatting a hollow needle
cI osure part clanp part. and cover part with all of

dh¢ elosyre; Rasyng A aeiding the vial gla the geeshly, ghen removing the

plt‘1 dﬁ:tt%ﬁl'thfags @nd to performthe assenbly operation
under steri aseptic conditions. The present

i nvent (30 rngdgiing qnc«mar geas vathnthe hladhpofarteandl arsheagiabtol dogen tihe said

rrraetgleornl o%lthci, glosure part when so engaged, wherein the cover part engages with the
upper surface of the closure part to provide two or more concentric ring-shaped seals
which isolate a region of the upper surface of the closure within the innermost ring
shaped seal from the environment, at least part of the cover part and/or cover part
being removable from the vial to allow access to the closure.

Between steps (2) and (3) above there may be the step of optionally sealing the

residual puncture hole left by the needle, preferably by heat, preferably by a laser
beam. However the seal provided by the plural ring-shaped seals of the invention may

be sufficient that such heat sealing may be unnecessary.



a vial as described above, conprising the steps of (1)

providing a vial which has its nouth closed with an
wOedoag122¢57cl osure part shaped to sealingly engagda/ER2006/004629

the nouth opening, having a | ower surface facing the

interior of the vial and an opposite upper surface

f aci ngThevawehtianwilheow balillustrattd bapedy of eximple andy with reference

punct ured .by .a needl e, and having a clanp part
eWgé@??}g)Wgﬂra_t“ﬂ’ég%i al, particularly with the rim of
t he mopfh | QRERE B ngRldinREREISPoLPER] rftevisl QASHkEsRE according

to holdthe closure part in a closing relationship
wiot thistineention cht dpegamyp-dowa pddngnp part defining an

upper erjure thro which a reai.on of the u [ .
5 S0Pt acEIRST2-Pitob ot B PR Lyl o HERER g i

Pafvkntich. engaged with the vial, the vial having a

sterile interior, (2) introducing a liquid into the

vial uh@#klsterile conditions (e.g. by the known

met hod j ownward | am nar flow of air) by

i nsert }géy%?dﬁ%?]l%ovc\ig'needl e through the cl osure, passing

a | i quizlupwardly-feing mbutiiopeiiing needl e, then renovi ng

the needle fromthe closure, (3) engaging a cover part
10 with t h&M8 anp part and/or the vial to cover the said
r egi onlphaﬁ%e cl osure part when so engaged, wherein
the cover part engages with the upper surface of the
cl osur 20 plasdretspstgm@enetellywo or nore concentric
ring-sg@ ed.seal s which Islﬁ% ate a region of the upper
surfac SHGLROMIORYE 8SRG' K n the i nnernost ring
shaped3 pgabnivh@ly &HiendRyplugparnt . at |east part of the
cover part and/or cover part being renovable fromthe
15 vial t32 autwendlpextending petipkerall ftange part Bet ween st eps (2)
and (3), abov t(Fere may be the step of optionally
seal i n%f Pp]\gar:ag's Odﬁ%p ncture hole left by the needle,
pr ef er abhyttdied hppér supfaed er ably by a | aser beam
However the seal provided by the plural ring-shaped
seal s # cleme naasneial nay be sufficient that such
heat S?f‘teie may be unnecessary. The invention will now
be illustrated by way of exanple only with reference
20 to the4d wiwepskingpat awi ngs. Fig. 1 shows a | ongitudi nal
section of a vial and vial closure systemaccording to
this i hepvagl etendnoddtatup- down plane. Figs. 2-5

show 344’%11?111 HBH l'ing process using the vial closure
systemof this
45 bead
50 cover part generally
25 51 upper wall
52 descending peripheral skirt
53 bead
54 sealing ridge
55 enclosure
30 56 ridge
57 aperture
60 filling needle

61 liquid content



invention. 10 vial 11 cylindrical body 12
upwar dl y-faci ng nouth opening 13 rim 14 flange 20

woddoeg1mes7syst em general |y 30 el astic cl osure [PAITYEP2006/004629
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generally 31 downwardly extending plug part 32

outwardly extending peripheral flange part 33 upwardly
doned ﬁ&puncwreﬂmmtened upper surface 40 clanp part

gener al | irt part u .dl

Ot enalreskhotcty sty aFineps bikeeicnlly SRR G pars ar
PHdwgenerally 5 1 upper wall 52 descendi ng peri phera

skirt 53 bead 54 sealing ridge 55 enclosure 56 ridge

57 apeRefereng® Figl 1.iangalndegenerally is of tl}@md)edv@ﬁmmmndncal body

pvpcatnl'{lrp%varcﬂy efacmg mouth opening 12 bounded by a rim 13 in the form of a flange
14 with an upward facing surface. Vial 10 is made of a hard plastic material being the
cycloelefin copolymer known as “Topas” available from for example Ticona GmbH
(DE).

The mouth 12 of vial 10 is closed by a closure system 20 generally. Closure 20
comprises an elastic closure part 30 shaped to sealingly engage with the mouth
opening 12. Closure 30 has a downwardly extending plug part 31 which fits into the
mouth opening 12 of the vial 10, and an outwardly extending peripheral flange part
32, a downward facing surface of which can engage with the upward facing surface of
flange 14 of vial mouth opening 12, a tight seal being encouraged by a ring shaped
sealing edge on the upward facing surface of the flange 14. Upwardly of the flange
part 32 the closure part 20 has an upwardly domed part 33 with a flattened upper
surface 34. Closure part 30 is made of a known 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.

Closure part 30 is held in place on flange 14 by means of clamp part 40 which
engages with the rim 13 of the mouth opening 12, and bears upon the upper surface of
flange part 32 of the closure part 30 to hold the closure part 30 in a closing
relationship with the mouth opening 12, the seal between the closure part 30 and the
flange being enhanced by an upward pointing sealing edge on the upper surface of the
flange.

Clamp part 40 is made of a mouldable resilient plastics material and engages
with the flange 14 around the rim 13 of the mouth opening 12 of vial 10 by a snap-fit
engagement of teeth 41 underneath the flange of the rim 13. Clamp part 40 comprises
a lower skairt part 42 which engages with the flange 14 of vial 10, and also an integral
upwardly extending skirt part 43, linked to lower skirt part 42 by plural thin frangible
links 44. Skirt part 43 is tubular and defines a central aperture, through which a region
of the upper surface 34 of the closure part 30 is exposed when the clamp part 40 is
engaged with the vial 10. Clamp part 40 is dimensioned so that when so engaged with
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In Fig. 1 for clarity small clearances between
actually contacting parts are shown. Referring to Fig.

wokoo@1227sl 10 generally is of the type havi ng PALT/EP2006/004629
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cylindrical body 11, an upwardly-facing nouth opening
12 bounded by a rim13 in the formof a flange 14 wth
athe wipndd 0 és Slaovm theslarhp part 4Viresilich@lyicompesisesdiange haladd flange

Gt S0 [ nae 10 ey 91 045 AR SR PaRAEn 1 Closur

(65)30mthgq,§gm012 of vial 10 is closed by a closure
tem 20 generally. Closure 20 conprises an elastic

cI os ur A qoacltpaS()SQsﬂsab@dn tengageél“{lﬂpgﬂgmp Peage. Ghvds pard0 is made

St erteRE P Dgas plasSegierah LT e bt e Rhitishs ap poper wall 51

Oﬂﬁm d‘é];cé&in@% pdripherl aikirtlsd, sraﬁdszaﬁts%lbmpmgyy Rithangireg3 of
peri pher al ange part 32, a downward facing surface

oflamhipert 40amndeorythg @uwrtswfttq\ite)f §lsinad Xisfagent §3 smmlawmﬁt engages

14 of I
835y ¥ee B ol BB o B 931 BT o
f @fiePPars 50 tREE At uppe dpkaing f iit. cehkma;pdhureofé dﬂaem 43, and
flange part 32 the closure part 20 has an up

denvsEs tharegignoiihe HpRerspEfpe Qlosyes P39 afélechsa eXPosed through
hﬁ)ss eﬁu&az{é ﬁﬂeh ‘ﬁf a known t hernopl astic
a

oner Teria t a puncture hole formed as
a r es uOh tlmef uﬂdekdldm@f thél appératallLisli isg downstdropoindag kenlingyidge 54

be seal ed by r mal alln Closure art O is held
|Wltblaéé%1m<&wedﬁ?8 @geqqalﬁy r%?F“%‘P ahprtparallehe thaprerown

e&ﬁgﬁ:gi%ﬁ ¥ thit tfl@ ?eailhg]e&%e % prises fﬂ?:uaggx Qpﬁ{é'tﬂ&lég. bete{ﬁﬁgendge 54

bears upon the uppe nge part
cfodiswsea peantete3@vhich iseidulah charsentl phmt: pe@)ehdicalar to the

CoRm T e ecRRergr Bt o hitehcas S dRE Rt ghgtechinngf clamp

i &WepPart QG\@fgés R fddensdt inRAInRHEt KAt Butcd 31eto locally
upper surface of the flange. Clanp part 40 is nmade of

acampresictb eloswsi2lite flornps sealithes forming; aal enamu@r@d@élgded by the

with th e 14 dthe t he.

oleRr g3 ot st By adsliedd Mgty Sy icn s

t R6lated4ron Hrd@Wi8Aibnt Joahdt ingres dlfcohﬁﬁnﬁatmnlta thé@nfgsed part of
part 40 conprises a lower skirt part 42 which engages

wihe wpperesurfaegmisbis rastaeteqd ppidealdy completelsprexentett egr al
Adjacent the lower rim of skirt 52 of cover part 50 is an inward pointing ridge

56 on the inner surface of the skirt part 52. With the cover part 50 in place as shown,
the snap fit engagement of clamp part 40 and cover part 50 urges the ridge 56 into
contact with and to locally compress the outer surface of domed part 33 of closure 30
to form a seal. Clearance between ridge 56 and closure part 30 is shown in the
drawings, but in fact the edge 56 digs into the elastomer material of closure part 30.
The two seals so-formed are concentric ring-shaped seals which isolate a
region of the upper surface 34 of the closure 30 within the innermost ring shaped seal
54 from the environment. It is seen that virtually all of the upper part 33 of the closure
part 30 is covered by the cover part 50. If the cover part 50 is made of a relatively
water vapour-impermeable plastic material then this covering can help to reduce

passage of water vapour through the elastic material of closure part 30.
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upwardly extending skirt part 43, linked to | ower
skirt part 42 by plural thin frangible |links 44. Skirt

WQ06/12357 s tubul ar and defines a central aperRQIVER2006/004629
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t hrough which a region of the upper surface 34 of the
closure part 30 is exposed when the clanp part 40 is
e n g agethecdver phe 50 hsaﬂemb@abl@lfwmpt}paml 1900 ial.:lo'di aoesss iothedlosure

R L Tk o AP fTheg e
f hﬁ&g@l R8Edveral, Yd Fﬂé%o%ﬁﬁ‘r'trﬁ) Hthe dppdr @ﬂi@i mire@&ﬁo%le from

to enhance sealing between the closure part 30 and the
vthalrermﬁlndeak af dheeclappipart310 dand ththoiahl @tetherstly wilew acteasty the
rt 48 Cover part 50 is made of a resilient
BT"HS Pe plastics material. Cover part 50 conprises

an uppgfg. M&lshowd 1@é}ﬂa@e&j gétal Al aemReVd dneiradtionld e gion
Skirt 5§f|ts telescopingly within skirt 43 of clanp

peiraledim, Fignld sbewingghointerfacs hetversn thyf cleire part 30jagd the cover part

i ch snap-fit
ek 828 TRy FREDEEG b et SUGHER TR By
p#n@‘?ﬁiea%rcﬁiﬁﬁ\me e FinPéf the SKirtgagsi2softdoeerpes0. apewitin the inward
the central aperture 46 of skirt 43, and covers_the

r BRjneRs erfzei0cdhe pigs 5 seanrdig inte thegpofturfacs of Jasure payt 30 and

posed through this aperture 46 of the clanp
@o@ﬁf&se@i t he underside of the upper wall 5 1 is a

dovvnvvaF@ P dlilustriatey adgaitiongofithelpresén imientiom testhalclasgresygtem of a

Of' a@f?}%ggp‘%lsg%/ql E%lﬁ/ gcllgs(rgdgﬁ g‘%é) SZﬁgj‘/é égﬁul ar gldhg\lvs ggerspective
Wdf%ec%vé ae&s&r{lb@&géh%wnﬁﬁqﬂlg @afwcj@@o%lsm as

follows a erlmster vﬁn ch is circular in a horizontal
phemeerpe A emWQ 20@4/0183 17 him Eigaiwmg)osmpn lof twie riogrshaped sealmg

t j L a h h
el 2D Ao TR BT I ok bR e ot 2
| 5t WS 200 4AG1830M ﬁéﬂsh%%flﬁqatt%oﬁtﬁné QC Bhrk B3 Qwﬂ%s&ﬁistt@ Bart 46
closure 20 to forma seal, thus form n%@an encl osure

5suommmd‘eg Zotyf WﬁbZQq:iﬂblrSN\%) of the qm@r p@l@ ;mpladtngstye tWheng-

cl osu { he seal

f ?’I}S’R{: ﬁ%geéﬁ ? onnent’s 8 FT ﬁmtthl nérrlaérsl,%e 0 ﬁg’odr?? g | glna mannet
t ghaldp@us bethassslo PRIkt 2 Of WHe0MIPES3 19U severadde bBthe frangible links
restricted or ideal Ieg conpl etely prevented. Adjac

t e Theve ringrahapedssenlstd 192 Igeallyfipaipressian oiast qr%er&rplosure of the

R Ao 70n e nep s e of, the

shown, Fighe3 sBalusdtiate evighfjHimgprodess udisgruchartiald® anddlosure

e BB 120 8501 Aot S B TSt g S 0

OfhoWrO B Rrt390, 30, 40 having been pre-sterilised and their assembly being under
aseptic conditions. In Fig. 4, under aseptic conditions, a filling needle 60 is passed
through the upper part 33 of closure part 30 and liquid content 61 is injected via
needle 60 into the vial 10, displaced air escaping through a groove (not shown) in the
outer surface of needle 60. In Fig. 5 the needle 60 has been withdrawn, leaving a
residual puncture hole 62 through the closure 30. The resilience of the elastic material
of closure part 30 causes the sides of the puncture hole 62 to come together and seal
the hole 62. Optionally residual hole 62 can be heat sealed e.g. with a focused laser

beam.
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to forma seal. C earance between ridge 56 and cl osure

part 30 is shown in the drawi ngs, but in fact the edge
W0oBBH0Eing3s7i nto the el astomer material of cl oSurRETHEER2006/004629

30. The two seals so-formed are concentric ring-shaped

seal s which isolate a region of the upper surface 34

of t hehanlgsmrsellamdw ashiptic ¢dnditionsgtherogter rpaﬁ@Oshaapeﬁm snap-fitted

seal he enviro

o G P 10,3 S SR the pircaly® bR S Bitaunded o

3&)dc§ntﬁ@¥lﬁ5f BethRYwb REals 9¥,86. PRI deabftovided bl ehectweedonpéttic ring-
is made of a relatlvely wat er vapour -1 nper nmeabl e

p$hil9@d seatreltde¥a, AH.57heinb 1,63 may be éuffwgenélarsemﬁ peainst thejpuiade
passa te - t.hr el astic materia

> of TR gwpgth\égsrutc’fl%% g%i \s/élngarSta 0 is renovable from
the vial 10 to allow access to the closure as follows.
If a pulling force is applied to the part 5 1 of cover
part 50, the integral thin links 44 are severed, and
the cover part 50 and the upper skirt 43 are renovabl e
fromthe renmai nder of the clanp part 40 and the via
10 to thereby allow access to the closure 30. Fig. IA
shows in enlarged detail an alternative construction
of the region circled in Fig. 1, showi ng the interface
bet ween the closure part 30 and the cover part 20. In
Fig. 1A a downward-pointing ring-shaped sealing edge
57 is integrally provided around the |Iower rimof the
skirt part 52 of cover part 50. As wth the inward
poi nti ng edge 56 the edge 57 can dig into the soft
surface of closure part 30 and provide a seal. Fig. 2
illustrates adaptation of the present invention to the
closure systemof a vial of the type specifically
di scl osed in WD 2004/ 018317. Fig. 5 shows a
perspective view of a cover part 60 having a
construction shown in Fig 2 of WO 2004/ 018317 as
nunbered 40 in WD 2004/0183 17. In Fig. 2 the position
of two ring-shaped sealing edges 61, 62 of simlar
construction to the single ring-shaped sealing edge 44
of Fig. 2 of WO 2004/018317 is shown in dotted outline.
A part 63 (corresponds to part 46 shown in Fig. 2 of WO
2004/ 018317) of the cover part 60, including the two
ri ngshaped edges 61,62 is renovable fromthe remai nder
of the cover part 60 in a manner anal ogous to that 46
of Fig. 2 of WD 2004/0 183 17, by severance of the
frangi ble links 64. The two ring-shaped seals 61, 62
| ocally conpress an el astoneric closure of the
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type 20 shown in WO 2004/018317. Figs. 3 - 6
illustrate a vial filling process using such a vial 10

woade/ed205ur e system 20. In Fig. 3 a vial 10 assaniinees/004629
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with the closure part 30 and clanp part 40 is shown,
the parts 10, 30, 40 having been pre-sterilised and

t Bkaimsassenbl y bei ng under aseptic conditions. In Fig.
4, under aseptic conditions, a filling needle 60 is
passed through the upper part 33 of closure part 30

and |i quilskueONsRIM R alvihiSofithd §pk _ﬁQviM% an DR alasy -8R irdgtheuth
the vial 10, displaced air escCaping through a groove

( epdninghipoumyied hy & inen,dle oswrasyderas comprisiagi e 60. I n Fig.

5 the needl e 60 has en w thdrawn, |eaving.a residual.
punct uf® g‘ﬁ%trceg%szﬂ? R ?}we%i“ ﬁoeseéil%%vrg £p8aff Wi (he moith opehing,

I B&lihg 8 Nfer Qlirfhdecragihg fiid iaitaidt 6f thalvidifang bR Sppssite apperdrface
causes the sides of the puncture hole 62 to cone

t Bgbetaevayfram sheaviak ped erplbleard beingmupeiaradybyr argedisal

hole 6 ; ed. A C r

peam | AR M5 BE FEALAGE el bk Bt REHEE bR closure
cpateto hpad theaDodnéspdieidn dogsipg tdltionghipich ik amgutlp apénidd),

and it is_seen that the puncture hgle 62 is_ surrounded
concentheictamn parhdefiniae pnppReE apertusg thygughryhich @gpgion of the upper
P ; :
EHREOSEUR| G5 SE1s ERPERNMHER the (RRRRR T BE it o vil
out si dacever panjxmzageableayitls thetcldmmpars ead/ontheivial to cover the said
unnecessar 1. Aclosyre systemfor a vial of

. C ai ns.
t el %éQ?H@pQ%“Gfﬂé?8P$¥? ci ng nouth openi ng
boundeghBirAhE khVerphf eRbBRY WRtHSHS hﬁﬁ@r GERAR oY tﬂgéloﬁﬁﬁ part to

elastic closure part shaped to sealingly engage wt
t provideuwh oo pwmé agncehtaieiring-shapedwealssviniflamelateae ragiprt dfghe upper
interior.of . the vial and an opposite upper. suyface.

s o SLhg glashes e (R iopCrmgsh Heg abed S figay fhg Svironment,
punct uit@easbyarfofMBE dbeor artetigrcRdW bl Bloth the ve1 96 88ow access to
with the vial, and able to bear upon the closure part
tihelglisret he closure part in a closing relationship

with the nmouth opening, the clanp part defining an

upper aperture through which a region of the upper

sur f ac€losiiretshisteml aessttihghiarclaims] whroimate elosire pag hat anp

part is _engaged with the vial, _ a cover

d . . t,. .
etRyayeaBlyExiEndme as BahmRGhditE inip dhegrowth@pgiing of the vial, and an

CAMRhrd h@xtgﬁd‘ &ﬂ%h‘%&l Han b OGart QR i 800f whi
engageob,’ erey R t'he co%é %aar[r:’taq%n élgvélg(gfatvc\nln\(gr}%?%e@% pvf)/eerh can
senghge witbthd dppvart daingesypface of @rim of the vial mouth opening, and
upwardly of the flange part the closure part is upwardly convex.

3. Closure system according to claim 1 or 2 wherein 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.

4. Closure system according to claim 1, 2 or 3 wherein the clamp part is made of
a mouldable resilient plastics material and comprises a lower skirt part able to engage
with the vial, and also able to engage with the cover part, and the clamp part

comprises an upwardly extending skirt part able to engage with the cover part.
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provide two or nore concentric ring-shaped seal s which
isolate a region of the upper surface of the closure

womobdizna7i7he i nnernost ring shaped seal from t IRET/EP2006/004629
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environment, at |east part of the cover part being
renovable fromthe vial to allow access to the
closure. 2. C osure systemaccording to cI ai m 1

\Sglﬁgei)ék{s&%l%%gﬁe{cg%ﬁ%ﬁ%h Hig dg?rﬁxl@b t f? hlg\gardly
Véﬁéﬂdl@g(ﬁﬁaﬁ l&)?ﬂ?ﬁgé ﬁhe%b&%eﬁgreﬁﬁfdugﬂ %Jlﬂ”’éh § 13Eof the upper

part aci ng surface of which can engage
wiurface hEtheplenc rfasicis nypesad frdien thuf clamp part af engaged,with the vial.
nout h openi ng, and upwardly of the flange part the
closure part is upwardly convex. 3. Closure system

ag.cor dcrbguﬁe%ygleﬁl am:ardﬁfg t3 awgz Qh€bNthepeeceiRS W AmB amerdlﬁ the
made of a thérnoplastic elastoner material, so that a
peaver mrélsmgegefabﬁwdlﬁ@%ammmm of filli ng t he vi al
using a holl ow needl e nay be seal ed by thernal

sealing. 4. Cosure systemaccording to claiml1, 2 or

37 wher €icduitels§stemadtBordipt toictaimiesier @Whérelftib dadrart is engageable
resilient plastics materjial and caonprises a | ower

sl snapfimpcagp wathythe Bpyaigly utendinggkissipart of herlame gadp| e

to engage with the cover part, and the clanp part
conprises an upwardly extending skirt part able to
efigageClustife slyktemcuadingaoicldm bas drvehesgiatteecavec part corgprises

to claim4 wherein_the centre of . the dl.y

X EWRAVHYP axynper paj and amwp%féalt%gf %Eeﬁeﬂvﬁbg sHigiwall has a snap-fit
t f

cHsage et Bl Endsd vlh £ qrkchPoNERE fusdbinBiipaf of e clamp part
with the vial. 6 Cl osure system according to any one

of the.preceding clains where '
ehgageaBF AT RESTOMED e ™herein B8 o ey bolufp cover par
aglapiiich éeg’“ﬁﬂhf#h@h?v%l)ﬁem &1&?%%%&%1&1@5 barts
engageab by snap-fit neans e upwardly

extending skirt part of the cl arrp part 8. Cosure

S ccordn to laim5 the

pl\;@ g%%ﬁ sggtexg a&%%r Hl§vt0 ﬁiay gHe {‘)%18 Pr‘?/vgfl ng cladmgw%ereln the ring-
Peaptheabis peditidéd bpd bompieesibm seas kihiévedalyl reladiSe pressure of a
snap-fit engagenent part to engage with a

cslirgpihel thy cayry Pgemeainstihe ?laétfc mperial ¢fifhe plesyre part.

Cl osure system according to claim8 wherein the skirt
wal | of the cover part snap-fit engages with the

upMar dClosexetsgsteinragcaidingtto g 10fwlidieinthasgalipgpirt isldsealing
G osure system according to any one of the prec

c§dge puch@neasss Witk the; qJ%%lﬁea to form an enclosure ound%glbygthe cover

part, the closure and the sealing part.
12. Closure system according to claim 10 or 11 wherein there is an inner sealing
part on the underside of the upper wall and an outer concentric sealing part on the

peripheral skirt wall.

13. Closure system according to claim 12 wherein the outer concentric sealing

part is adjacent the lower rim of the peripheral skirt wall.
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seal is provided by a conpression seal achieved by
relative pressure of a sealing part of the cover part

woaaé/m2rst he el astic material of the closure pAITEP20d6/004629

10

15
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25

30

Cl osure system according to claim 10 wherein the

sealing part is a sealing edge which engages with the
clasur €lgearetsystenf axconding ereddimsiy @ 13ownetein thy uppes vabhagra cover
part, the closure and the sealin art. 12. Closure .

SpAst bah 2 i1 ohg P AP R A RS 340N HY g g igge, and
| DERbnd et BA1RBPEtON the underside of the upper wal

and an outer concentric sealing part on the periphera

skirt wall. 13. Closure system according to claim12

reip, the outer concentric sealj.n ant is .adjacen
Che § ofisiiE S achBRTEN S o BL I SHaing o PRLPEETh e
S¥SVieP Pard GCiplEdaow it a Girgtipait b 1 clddp \phe hfd B stdudypRART the clamp
wal | of a cover part has a first, I1nner, sealing Bart

cearisieargpddo diswriokred theifivetinget ofdbe ¢lagpmagiderenagygble from the
SEEREP R L 5 P BB AT AR e pomones

tF@t@ﬂMeuaﬁyﬁmis engaged with a first part of the
clanp part and a second part of the clanp part is
engaged to the vial, and the first part of the clanp

past i C t
R e L R L R R G
paith adfrsttgaet cohgrisingaamt upwiasdly Extending skirs patobibe oladimpart, and the
to claim15 wherein the cover I S engageabl.e wi.th
woePR b TGS eGSR PG UEY ARG LRE S partare
PRE{ovably RER ANy MR fnte I drdiBfbiSRRIRND part conpri ses

the lower skirt part, and the upwardly extending skirt

part are renovably connected by thin integra

frangi bl e | i.nks 7.. A vial when fitted with a clpsure .
LV RS gt Cshure DS Pmeckyrdinatb afly Snép P pFeceding
y

18aindy. Met hod of enclosing a liquid material in a vial,
conprising the steps of (1) providing a vial which has

its nouth closed with an elastic closure part shaped

t o, seal,i . W . : i havi
Broe ™ AN STRSRNL R b P9EH B DR R0 s o
oOpposi {18 puppdihg awidl adect e ingmemb ldsedwithha etdsat cloame part
capabl e of being punctured by a needle,. and having a. .
01‘}’&‘9?}1 @as‘eglngw 58285 with the mqaith 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, and having a clamp part engaging with the
vial, particularly with the rim of the mouth opening, and bearing upon the upper
surface of the closure part to hold the closure part in a closing relationship with the
mouth opening, the clamp part defining an upper aperture through which a region of
the upper surface of the closure part is exposed when the clamp part is engaged with
the vial, the vial having a sterile interior,

(2) introducing a liquid into the vial under sterile conditions by inserting a
hollow needle through the closure, passing a liquid into the vial via the needle, then
removing the needle from the closure,

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

region of the closure part when so engaged, wherein the cover part engages with the
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vial, particularly with the rimof the nouth opening,

and bearing upon the upper surface of the closure part
WOl 04iRT57t he cl osure part in a closing rel ati d@IEA006/004629
with the nmouth opening, the clanp part defining an
upper aperture through which a region of the upper
suppeasafat of e doéwmsepat paprovids tea posede ednsantriheingtshaped seals
part i.s engaged w.th the vial e vial havi a )
PP bkniSitna s o e pbpersicts ot e slosisanih Ak Rpgrmost ing
Vitdhed' QAP FromttRE EhBrdr@iigt, tk RSt favt dMBEESVeR Par® ah@bt @Wer part
needl e through the closure, passing a liquid into the
vheang reanzoviable frome theevialith@Howeagesss ﬁgglew&osn@edl e fromthe
closure, (3) engaging a cover part with the clanmp part
and/or the vial to cover the said region of the
cl@sur & Rahbd WORIiBO 18I0 €8l chadiérided it fit BEWeEn Btapd (2) and (3)
engages with theupper surface of the closure part to
pthexgi 16l thet sigp @frseplitacthe sesidusl purctyre hgledpll pydhaecpdie. whi ch
isolate a region of the upper surface of the closure
wWithin the innernost ring shaped seal fromthe
environnent, at |east part of the cover part and/or
cover part being renovable fromthe vial to allow
access to the closure. 19. A nethod according to claim
18 characterised in that between steps (2) and (3)
there is the step of sealing the residual puncture
hole left by the needle.
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