14 February 2007 Novel Device This inventi pg Kedrahafis 2007
to a novel device, being a closure systemfor vials,
particularly for pharmaceutical vials, for the sterile
cont ai nnent of drug substance or vaccine products
therein. 5 Drug substance and vacci ne products are
frequently provided in vials which are closed with an

cl astomer closure part through which a holl ow needl e

can be passed, puncturing the closure part, and via

whi ch the drug substrate or vaccine product may be
extracted for use, optional| yNesel Bevigeeconstitution by

an aqueous ﬁ%&%@zﬁ%{a@%ﬁe&jﬁ%ﬁé 'E?:fl%'ﬁ %su\‘é sﬁﬁgor vials,

needl e. Norma a vial has a rnou Oopéni n

bound e dpaotuluriy ferphersbeied vialsimor trdtetilteonthioment of gryg substance
i s hel du ivgcca clo icn?mmrel ationship with the nouth

openi ng rby AP E™ st al anp part which surrounds

t he peri nmet Brgdubitinee aidoscri gradutts aredidgudntly provided fpimidly which

agai nst__the ri O ten ntral r r
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covers [ S.central ar t I
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t hgCl . par thigh fr i ble_|Jj.nk enahl. e . .
oty aPRBE Doty o £ i 3P B P oo il b Bl b Fetosing
per i phesladonshiprwish the choukb topexiivgcbypr fieaiblet metel whanp pgit wilind) surrourds
t anper e. I | t.hi ) Vi Ce o ,
that | B perblcor ot o3 pEil il s bl RYGH BE° B 1 cenra
bet we esred digheeoturegpartysayt be poactabd by nhe nedlef andile ¢liansp pachas a
has to p itihse. the central areg of the cl r
part ey Bpd B, ik i e ofleR T Logbedfackd (R Gpoure
w pe. paR; Aaddwibdlifcad 3 raied mnaeiiafelybefbre viet MOfenahisogutral part is
part el ast aner osur e nd, Wt h eel - of f.
cover%\ég!{ecﬁégo%%ﬁﬁralpugp%tf%? |%afwgh@fgﬁﬁﬁlﬁg'ﬂgl"f“b the
i s' al sontkhparhio ke igiriallyroonnetidd & (RO P2 ipha AP0 andt dotagited \piride to
a ph ' j hav| ) S rt. f o4
el ot SERHE R Voo & B B g R Py f it
;J;i ng teachisvt oierile edﬂhc_etwemswcd ehhﬂ@;@?:;}dﬂﬁsutﬂﬁ?ﬂU:@thﬁﬂ:efhasto

negghﬁq rawn. a mal.l residual .
puﬁct ure hnhol %e Fr%&slt%notflk% ciloésgﬁeé’aﬂ Wﬁ@%@)’ P g%ratf’i“ﬁ"g ©-B- USIE an
e.g. slsihobwipef BR-Us2 516 4893ibclolesanial With aslafip pahjoestitseiastomer

' the vial discl.o

o SO b B pk TR o ¥ s iR B AP
i mproved Vi iaklse kuway, e.g. BOmIYSHAR002/682348p, enprovidé &
A S R o i
Vdda| vidl oanibectiledaisinga ollahneedle passed through the closure part, the peedle is
thep withdrawn, and the small residual puncture hole may then be sealed by heat
scaling, e.g. using a focussed laser beam. It is an object of this invention to fmprove
the vial disclosed therein. | |
| It is also an object of this invention to provide an improved vial closare
30  system baving ease of copstruction, assembly and reduced Joss 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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in part at |east overcones the above-nyriti bdeRebruary 2007
probl ens of known closure systens. -1 14 February

2007 and is particularly suited to vial closures

whi ch can be heat-sealed after filling using a hollow
needl e, as descri bed above. O her objects and

advant ages of the present invention will be apparent
fromthe foll owi ng description. According to this

i nvention, a closure systemis provided for a vial of

the 5 type having an upwardly-facing mouth opening,
boundeud Byamicularirpuitchio vial desuneewhichesn kerbeatonaied pier Alling yeing

el ast Q) Rfiow hidfit! Edebihia a‘smp@qmt RjeSEak aidhnige L STUR Gt t N

the nmout h opening, havi a | ower surface facing the
i nt er i Byentipe wilhhe appagent f&l‘lﬁ“‘%\ﬁ“@ﬂ%‘fc’?@j"ﬂrpper surface
faci ng awagcchiimgottiiCinvenadn, a QebtreGERANS @ovided e gl of the

punctyred b nee t e age
o 8 oyl o B ooy Lt ob BoRROCOS,
openi rsgsﬁenam,pé@ﬂnge to bear upon the upper surface of
the cl osurg eR@ser EBsubad s ha%é&@oﬁhﬂﬁ ErageMith thelinolith opening,

closing . relationship with uth openin the ¢ arrp
it 7o S RRe b oG PL Y SR R PR PR
of t hdacing Py fromithd ﬁﬂanoﬁaphﬂmsof:bbmnm@awta ppegleex posed

LT e, AR BSOS M i s

COVGT part

art and/or the
vi al Mmmxmawwmmmmmom
when Slfécﬁ:@ﬂ@t f aﬁ?&ﬁfg%lﬁﬁﬁsﬁm%&:fﬂﬂﬁﬁuﬁ?ﬁeﬁiﬁ&th e o:‘ the
cover par acin e upper surfa e c 0
part when %135y g&%@ ﬁ‘g‘g’ﬂ% g‘“?'&d S et ?I ng
t her efupgersrfaceaf Siedbiurgart ﬁ@m@gmcmlph@)mms@lwg@@

pejs NRLEr. SO t hat when the cover part is engaged with
the clanp part and/or the vial the scaling ed

engages WiCAver past, engaasablewith tho clamp part,jod/on e “%‘ﬁ%?“é'?tﬁ%‘m
W th mn%maaﬁe@mﬁma@w Last that part of the

¢ amovabl e PFVCTHOGHEH A o e Crre WG A oY ke of e

t he vbh&meﬂﬁwﬁhsohmmpmdﬁdgebmm W@W@r*a@! C.

g d
basedg%énﬁsﬁfg nor%@%ﬁ%ﬁ%@?ﬁ“ﬁfghﬁ%mﬁm
vert i elamp pastand/p the Yigd e fealing cdgrengages ik Hﬁﬁm%ﬂﬂnﬁ s

base eRweueith thd dexméipirt, aidat st iy pao bfjthedover pat whighe
open e A utArRE: £+l B Bt w4 e e
havi ntpewiaber and | ower
25 . The terms “upward”, “upper”, “lower” etc. andderivﬁdltect!omltelms
sucﬁas “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
30 surfaces extending transverse to, preferably perpendicular to, the upper-lower axis.
Such vials are wel known in the pharmaceutical industry. Suitably the upper
surface of the flange may be bounded by a peripheral upwardly-extending ketb
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30 surfaces extending transverse to, preferadlBebruary 2007
per pendi cul ar to, the upper-lower was. Such vials are
wel | known in the pharmaceutical industry. Suitably

the upper surface of the flange may be bounded by a

peri pheral upwardly-extending kerb -2 14 February

2007 edge. Such a kerb edge can help to seat and

retain the elastomer closure part on the fl ange.

Sui tably the upper surface of the flange may have an
upwardly extending seating ridge to engage against a
downweige. SSauhiarkerbsdge tauhelp of seatiaad netaio Sheiclastquer elosuge part on the

i mpr ov e@%&&guﬁﬁﬁp&%&% BAnd A5 niv8 bl ugflidls! difdndiog
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phar e OBA-sTab189, rnwsmysm snd BPeA 035603 luadng nthers.ofp alitghiekard
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used cannmeabToeasr mednby Gelanese:Gaoeationt Fex
Condi tpb?. %ofsfhhﬂy@éﬂ@a tabille Ry B éxainfle MRk €

vi al s refromare nown in,t Th clos e
part ﬂf“‘@?’eﬁi‘a (PE)fonditions fon 9'%‘3%‘?1’&#’?? I%hg par
whi ch tﬁckdﬁﬁmard’lﬁmﬁlhﬂwmut h opening of the vial, and an

oufaar dl y gxtend aceblgftﬂ&rveh g& AP Etendd piug part which fits

doVinwar d f'aci ng can engage,£ W t h the
upmrmwmmﬁ@%@ﬁmﬁwwmmm°

oDt oy uehmia fciigulele LML Gin Rafige i b BICH fcing
ulta e u a S ghn e

ts parigteag iy plol e e o dt i sk fuke.
vvi t hi m@m@mﬁmmwwwmwﬁww&ﬁw

pref e?‘é‘%‘%‘/’hﬁ%\/\%ﬂ&‘ convex, cwﬁanoefgﬁ%ﬁamp;;: o

(fruthwmmﬂE&#ﬂ%haﬁf@fefﬂHW‘ﬁ’F GoHVEXs £-8-
a hol (msre xebmaﬁwamgmg Mfstﬁthalymmp&:ﬂmﬂﬂdlﬂﬁpdm

o o A vﬁem%'”t%% RS LR

i nter n@ﬁcabﬂaapseg mmhmvmmmpepgh@lww {5 belk or

lﬁXJ{ upphricibsdd And 478 85medloP SchEave Aot
aO%Ene(gH%r oncav rustro- coni cal shape. Preferably

at | es®cakspeypper surface of the closure part
adj acent tpeefdrdvey abRistithe 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
30 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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region, preferably an upper pam preferably 18&ebrahey 2007
of the closure part is made of a thernoplastic

el astomer material, so that a puncture hole forned as
aresult of 30 filling the vial using a hollow needle

may be seal ed by thermal sealing. e.g. using a

focused |ight beam such as a | aser as described in

US- A 2002. 0023409. A suitable thernoplastic el astomner
may be based on styrenic bl ock copol ynmer thernoplastic

-3 14 February 2007 el astoners as conmonly used for

vi al cFlasomessss commoply meet fas vialhaiaswreso Aanitable thedmapiastiprelpstomer
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pr ef erableltyenguze eritfhe Wukﬁﬁbb@g@h@gﬁamemﬂm& ﬂfoweinemiaiad
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t he r.anwwmwMammm| e
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f aci n% urface o such fI ange part he cI m'
prefe c‘cﬁ‘?‘ﬁ‘J Pgﬂéﬁqt

apert uheeﬂbineang snpp-mfeegaghcle;n parmmn ®l engngewhmmemly\é.g. h

pefd p Ldaer ef rom
an%:lj hg{?&l% fsﬁﬁap fit enga &Bﬂ{p&gaw ereon to engage
with o8 m@n@w@s%mwmwmmwwwwm

Plr efea@éﬂgz,gedhﬂnﬁ&ﬂﬂmﬁﬁﬁ:bpé:&aﬂm@fl I ce

pl astics er| such as_a po ene e
b " i el g e AERE o oF i or R e o gg‘g%-y 2 1

t he vpmwbbn@m#&mnmpMaﬂmwmndelmntdbpmem&dmpm

Cofgpr Mg force upon the vial, e.g. the flange
around the rimof the nmouth opening and the cl osure

part to cénfal Bdichiap phastangeparecal closere past is beldinslosing
sealiﬂmwmhﬂw@ﬁﬂbﬁmphaﬁsﬂ%ﬂhﬁwpﬁ| A

vial Jj h an, eI st oner Qsure.part i's
hel d |n a (kﬁ’%gl ng r%lng\’{"qgmﬂns %‘m&ﬁ' £17 FRE RNy heans
of a resi Mmmmmmmrmdammmsymfmam

beki e&ﬁlﬂzlﬁﬂ W' ?ib?@ﬂ% 5 alridd, ttigecfoane
part” of this invention. Therefore the present
i nver? PR CPWAMEr provides a closure systemfor a vial

25 , of taecibtype closure pit shiped tp valinily\ndagewitthetmbiiithopening,

Ope”'xﬁ&né’é’i&mwm M%fﬁila %Wmopposneupperm:e
facing away fromn the vial, and capable of being punctured by a needle,

30 a clamp part able to engage with the vial, particulatly with the rim of the
mouth opening, and able to bear upon the upper surface of the closure part to hold
theclosurepaninaclosingrblaﬁombipwiﬂathemmnhopuﬁng,
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system conprising: an el astoner closure pari43hédaadry 2007
sealingly engage with the nmouth opening, having a

| oner surface facing the interior of the vial and an
opposite upper surface facing away fromthe vial, and
capabl e of being punctured by a needle, 30 a clanp
part able to engage with the vial, particularly with
the rimof the nouth opening, and able to bear upon

t he upper surface of the closure part to hold the
closure part in a closing relationship with the nouth
openi ng, 4 thE4lamapgrthevipe saperture thegein-theough which region ohie an
aper t Uknfpet M8 bhhé awgmwmamwlcmappﬁnmh@wmm
surfaceagf the closure part is exposed when-the clanp
part i $®engaged with the vial, and wherein the clanp
part is nadmiwmmanﬂﬂﬂﬁMPm@nbnpmaghhﬁ&mmahxkﬂmﬂwﬂdn@ﬂFs

S5 disTengl-anad Wm%@ﬁgﬁgcwﬁnkﬂﬁw\mﬂy

the clanp part can resi exert a conpressive
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cl osure papl.eanele Yhal Bl FHELL St SAL UhGSePlold S
apove

aspect of en i i S RIS
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cl osur €osyE PRt 7 exteasa{te prlFg H"ef‘ﬁﬁﬁftﬂﬁghsm
upwar dpayt balg&\IBve i hijacert umiaezufﬁcesum:ppﬁarau whasl tigehanpipot e

t he adj nt RE"in rf E N
cl anp %ngflfe’sm *¢ o@?ﬂ:eﬂ%ar re | ce. #%ﬁ&r
bul gi neprtehcompges mmwatmcmme P95 @At Whew Ao PLASE ¢

enqgur’ﬁﬂ@&weﬁﬁﬁdade%ﬁmbl v%&f}hhﬁ':fﬁ%&cmmgmﬁ f»ﬁth
cover n i ace. e ur f ace e
cl anp P\%ﬁ-@? '{ﬂﬁgyl“g“p‘l"?‘lf E‘Faé%otfﬁ‘ a"‘ggu‘%“é

part mgaub@mhﬂddmdpmmm Rmfeshhrﬂsumwﬁece@pﬁer

;g(rjf 2lcos Pﬂﬁpar@%t ogé‘{“ﬁé t['{’l"?t}es?“e: a the nB%{JﬂEelrl']l

sur f acieoesh coniex shapp.ieh asmoeth eqnuexishage @ﬁ'm‘f"ﬁi
Paby Qlowhwied W&@wwtﬂém&mdmm@mm

snoot h_con e.. Such .a ot con\zex

m ni m ?@’?"ﬂ“e ﬁfﬁ‘&%ﬁ@&ﬂ“&“ﬁf@g%&ﬁ%ﬁ et of
air di rectﬁﬂcmepmtmefadﬂbmababhmﬂhc\ﬂmbpﬂt;l B@M&nd
cl anp @ldvesg arflﬁg % chets 1y SBaptt eSS Stk Ghe Qiiped A, or skirt

conbi natl on I n e environnent. The CODBEB‘?IQ%
i s pr STl ofhs GangHRIEGY A jEcigo regiop hetween R yrnet
exmlmr&xhﬁplé:mu haﬁaynphﬁaquﬁgiﬁgkﬂ@pdamnﬂp fit

eans Wptheraltsgg uaH ﬂle\l\%unWHlP fséclﬁia%myhaveampﬁt
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 o
30 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
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wal | of the clanp part, or the junction regl®Febeaawed007

the upper wall and skirt wail. 25 For exanple the
cover part may reprise a cap having an upper wall and
a peripheral skirt wall, and the skirt wall of such a

cap may have a snap-fit engagenent part, e.qg.

adjacent its |lower extremty, to engage with the clanp
part. Such snap-fit means may conprise a ridge on the
cover part and a corresponding groove on the clanp

hart h

nppar ooy ¥ St R R Bl ociobed IR ih oy o
used. THbiwvasthesbave-mewsipend segion of thedesemn st prefreablylasenirple
part Woleh of e QRO DEE Tod RERY ﬁﬁgem?b@@ﬁfoﬁ Bk @e bd%rtph@and

clanmp part. The cover art er abl | east art
-5 14 B domyasly of lgeg Ff‘e"féPﬁé‘P ?"E‘ of e &9va} BafS
centd alislajadeatd ind@mdmaaemtelpme wheh tlichtevet panirippengaged wittnhc

therebvmggé/ i gp&bﬁﬁpﬁa&%‘? &9&09@988{ ﬁé&?ﬁvﬂyﬁw
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cover Rk sudedof thediciire pHONMIRNAY dtpoéed maybc

surface of the upper wall of the ver whi
adj acefft ™f WW%&#HWI%J‘?E% d&ﬁ?ﬁf"ﬁ
pario i sowawsraly ddm\ihetlbwer.nEhe sedlingwidgphast mwzmh@)eremblr

the sBsps %@&%eﬂ%@% o “ﬁ’*’“ 1"‘*’2"8’?%“’32#‘%"

and extealifg mpcy FP.%" Eferably doliows
cl osur gy |ch£ird.ll& M&Wgchh Eﬁé@xﬁpﬂ%ﬂl’oﬂm@nd
may be inte rt of cl osure part

eyt TGS o e Lt e BT L

framthe |Woﬂh®mamnmwgammmm@wge
whi ch prg Lﬁ[p | Slartk bkt ok FonGMAD reddraBahd o p?a
el to the up- he

as cut para down direction, so that
seal i nldagfseamn £igsbrio-tlisesegmeniof menerlly Ficplar ippes Walk o

seal i lnmmﬁd@memﬁwail:w@&ldanwmmw‘ Dbysdne perflore thing . .
circu 0 na erlnete

ookt rigoef ik afce B gk PR SR R Sl Sl Al I

upper mrmmm@mmmmwwmnpmmmmer
part d%&ﬁé&&@méﬁﬁm&ﬁ%ﬂﬂoﬁgﬂﬁo hifowiat@Esq8 Bbtelion

made rermva e fromthe cl arrp art and/or vial as
f ol | ovff the Ppgedant fhzongh,the 1 has a segment,
e.g. a pr &ﬂummmmﬂﬁmmmqmmwhmpper

wal | glﬁ ﬁlﬁr@'n rﬂ]ﬁ’a g rowal l

and/ or™ s wrf?ﬁﬂé orte or%grréolrhgnst_ In, %apgi bl e

| i A%, whi WWW@MWWW%WMH
and itém&@e@h‘ggmpart whi ch can easily be severed

vﬁo?: ly;)wdtellf?g P ﬁf‘gﬁbe B h’gléﬁ"n%f“y?é% cover part
t o al |pofilea the plog past df kthe clogigs Wt can be important in ensuring that minimal
liquid content remains trapped in the vial when liquid content is removed therefrom
30 using a needle.
Generally the plug part of a vial closure, e.g. as described above is generally

holiow tubular, and has an outward-facing vial neck-contacting surface which
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of the closure part exposed through the apel8Webruary 2007
Suitably the cover part may be nade by injection

moul ding of a plastics naterial, suitably of the same
plastics material as the clanp part. 25 The present
invention further provides a vial when fitted with. a

cl osure system as described herein. In a further

aspect of this invention it has al so been found that

the internal profile of the plug part of the closure

part can be i nportant urin hat ni mal dquid
cont ent “OERBFRAY I dbe ipterion %p ?er?fﬁ‘ﬁé"l\?g% W‘“ﬁy'
cont ent shiped susaenrfck wmmxrmms&emumpmg iﬁgﬂiﬂeﬂw eylindrical
Gener al fandd

descri b%%n&EE{/% #gm 3@%’% \q@}) ‘g?dgm has
an outv@?’é‘@%@f%v%ﬁld%%mm M&W gt &
-6 14 ﬁﬁbwmmopfﬁﬂﬂm&mﬁmehﬁmdaﬁ%bmeﬁum@

O o S 4 v e 53 e

pl ace iHKg. agai mmmmuenmmmlismpmmmms-mmpf
the vi %ﬁﬁ%he@%@nfngﬁkw esh 9 a@@m&ﬂ&imml s

exposed to e Inter and whi ch nerges
with t Heckimpediatelyfelow e Ripe et TR srsults in the.preblemythardus R o
t hei1o nteqmia@racﬁoa@hdz@t sGitfiicé Rasfon IRGS Gnteri Gecoifi¢sfapped inThik ime

Che. ar (0t S astEe KRG infl  folBThE il el € sl
and EPW@MQ@O@M@M@WM@MWM pl ace the

i nt er i or - f i Dke Sbtofaiie o @i furd} Sspbth BEPRVchric A AaPGEre &1

angle of 90 or less wth the |nter|or surface of the
vial & surface

resid t svhichengdyes witothe iamrhﬁ&cwa&etrm xfb&ﬂmﬂhbw isintplacen

and/ or _surfac ped
in thi &5 ac:t?%c%mdg&?e an c:annc')lsf‘e %E% aﬁge r enove
usi ng M@mm@@ﬂam@ﬁemwmwn@edmm

propor Eh&%&&awmb%&& tha D0 DAR AW EintbricR RRBEE df fhe bl ek

way. Therefore accordlp%to this further aspect of the

i nvent fiyppdigely below the plug provi ded having a pl ug
par2o whi ch Pifesablynhioatigleds il th eangertg0-pEC kforaxmbpiedal 13° +/-
surface., 15 which engages with the interior surface of
t he vi a? neck when the closure is in place against the
cyl i ndri callhis snglemiag be sphicted b the putwand

interigey l{\%&h hﬂﬂﬁéaﬁitlbaitaﬂﬁ&ﬁﬁmoﬁ@e&hﬂmeplug
he V|al and

interior

h wh
pl ace %’t‘i‘c?"ﬂ§ % & dnierion Birine C e{%ﬂ%ﬁure is in
| N2 | @xfacs frhing en afpe xtlosing almmammmmmmw

the pl g QA 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,

30 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-




20 Preferably this angle is in the range 12041Kéhrubey 2007
exanple ca. 135 +/- 100. This angle may be achi eved by

t he outward-faci ng neck-contacting surface of the

plug part being gay cylindrical, at |east adjacent the

| oner end of the plug part, and by the

interior-facing surface and the outward-facing
neck-contacting 25 surface form ng an edge encl osing

an angle |l ess than 90 betmeen t hem Preferably this

To Tt el ot e o s iRl SRR R ¢ pra‘"f’. ce

WhenIﬂﬂ@mmyiﬂmmﬁﬂwwp#w@tlMNMEMMQHEQQUﬂ@¢UWﬁméﬁP
using f WoTaliacolB| p&@gﬂlt may be

necessary or su an e ge T0 deviate froma per f ect
kni fe edge, The prescasdnveption abaRppvidgs aymathod of closingie, yial, gperein:

cgrvsat%e, a&%lﬁ wd@fbeﬂxg?fﬂ@ﬁehhﬁ%&nuﬁl@Y'lﬁaﬁﬁlhOﬂ at
edge en the interjar ng surf enc

angl e SPYE gﬂ?@?%Wﬁéﬂ“§8°&F?ﬁ ‘?F%?géu ace of
t he vi mmmmmme t he plug part in this

aspect of g5 ZaddhFORGIG gy &8 With B8 mioith bytning,
found that this n1n|n1ses e ten ency of surface
t ensi oMavigE 1owep urfacetg fags theatprior pljhe vigh afdl ap Qerogife apper FogfRfe

Clonl()9mt0 fade alviyefrobk Bk vthQadﬂeﬁ)ﬁlﬂ@of Mmemf u tamellel _ll_:thmned
cl osure e |nte ri.or. surface of the via e
presenfmﬁﬁ@@ﬂ@T ?EV|des a nethod of cIOS|ng

vi al , Meremmppstupwwablsmpmmdhﬁbmwﬂd gy ot
havi ngmmw%&@qnwmmwommwwm
rimin the Tormof a f g@ghavkﬁgﬁog gw OVeL e
sur f ac Sl&mp pagi gﬁé P pod @

axi . &ﬁmﬂqﬁﬂmmﬁﬁm@hﬁ&uﬂﬂwmmﬁmﬁmaﬂbmﬂﬁﬂ@@&bnﬂghy
engage U:LQ?aERH& Sgﬁﬁ Afving a lower surface
to face&%ﬁe Interior o e vidl and an opposite upper
surface 1Gerlsup putis engegpd Withiths asably iof wﬂn@fﬁ@wea

bei ng RNt MERendl @ Needl e |s insetted into the

Zﬁféhtgpiﬂgg%m'” =4 et o g R o gy B R il

nowoh syeeni ng of the viaI by a resilient snap-fit

engagenent
underneathpgkﬁﬁﬁh g%h&%gﬁéﬁgﬂiuyﬁace 0 sﬂ@ﬁahﬂqﬂn

f | angewiduthe asscahly of djosprg, bear upon the upper
surface Ofnéd%&ﬁahw%ﬁgagamMﬁeMpehmmpmm

the- ol S Wiy BELBR AR AR ?-?fa%ier%%"%ww
anas c| wpermafapaofithdrjongepait 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 2 vial comprising:
providing an assembly of an empty vial having a closure part and clamp part
30 thereon;
inserting a filling needle downwardly through the upper wall of the closure
~ part;
-8-



snap-fit engagenent. Preferred features of 14&ebrairy 2007
cl osure part and clanp part are as described 20

above. Preferably in this method, subsequent to the
engagenent of the clanp part wth the assenbly of

vial and closure, a cover part is provided, engageable
wth the clanp part and/or the vial to cover the

cl osure part when so engaged, a |ower surface of the
cover part to face the 25 upper surface of the

cl osure par e _cover o
engaged wi t#%gahﬁgdn%&%%rg?gmﬁ gg'f er nf‘élgtmu@g@e‘gﬁﬂit%e
cl anp pwitablezxientas descri bed above. The present

i nvention a&ﬂﬁma&gwe%ae@anm%tbmdﬁtpﬁa&rtw a vial

conpri si ng: ow di ng an assenb an enpty vial
havi ng a cl| B81§R8 2 5oes pad pih e alﬁ’BP{’f&rt 30 t hereon;

i nsefting apémﬂtymrmﬁbﬁgdemwdhm&haﬁwghm&mof
upper this . 14 Febr 07
oY et e dipet gt pESKE Pl i o Bt Pl 89
need| e PuRFtg hag oocyreed ¥o it therelagtomer pateriy linctheoimmediate locality of the
wthdrq;mcﬁ@emqom&ews&lth@r&i&ﬂv fad.dual puncture
bole; eng 151% cqver h the cla art.

Pr ef er abl yalgf e H feg%f‘

bealfl omsa)mmasp@ummveiuontreﬂdesi s d| rect ed at that pan

o e PSSl O%@uﬂﬁ@&nﬁs%entﬁmttw

i Nt he Pithitansd ivsealipglyanpase yitipthe mputh opsyingoand having g dewer gyeface
t her ebyachg @k inkeher &%MW fadin}hway from the

above- ngnt i.one senbl upplied fromit
separ a?lg‘l soﬁ?"@@e lﬂ?&ﬁ'% d? “her aspect this
i nv@nti on pmmmphammmmmwm haad abiecpo bear

mout h G fHs mﬁa@gfaycl@&estr?ﬁh& G a diRfile
shaped tq seal I ngly engage wth the nout i openi ng_ and
havi ngreRamsiip: P“hég“r 1he, fampp-part npying ap apertpre thefein

vi al ammmp@@mefwﬂ@&mmdmm isupdsed wiRithe

15 a iR iR Be Vi A% P B it o e S ©
opéRi nyith angticasiparly wenolyablercover part able to cover the said region of the
closure part and being able to form an enclosure with the closure part.

In such & method, the antomatic handling of a vial, e.g. a vial fitted with 2
closure system, orwiﬂzﬂleclosure'partandclamppartofa closure system as
described herein, on a conveyor system by means of which the vial may be

25  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 perimeier such that the base of a vial

30  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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upon t he upper surface of the closure part 4 Febrihaiin@007
closure part in a closing relationship with the nouth
openi ng, the clanp part having an aperture therein

t hrough which a region of the upper surface of the
closure part is exposed when the clanp pan is engaged
wth the vial, the clanp part and/or vial being
engageabl e 20 with an at |east partly renovabl e cover

part able to cover the said region of the closure

el osur o i Dot o B ofleBe o Yt s e

of a vi &tingwrfge. a vial fitted with a closure system
or with thesﬁ&ﬁﬂﬁé&u&mﬁ%tﬁémﬂm&émﬂu %&Lx&ﬁ&k&x?me

system as descri bed on conveyor systemb

means  of2fAfRice fsiike redially opfeRmon extentofiapar of ba vial gr ‘Pé"mB'?’r%’“‘m
Or NI ewiki tBé dldip mhef@vaaﬂaroweamdsﬁm Sheh\conbinkd With sidh a stand

7t o ol 8 Sy Rk ol S5l i S e iy o e ©
vi al cohlstmmmﬁlabmhdﬂwlum vidsiprsiackctegetherfstable Inom uprightadignnast.
this invent &em, sddd preftivly M@w&ﬁﬁiﬁ%ﬁ%nﬂﬁ&?ﬁ%

the invention a stand for a V|a i S ipmafow

conpr i sTpgEuRly P41 gudpacaliel Suphasiand

per |10retmhmx:lb hblhﬂie vrahg m Qfg by bumk upoil@wlmyarﬂ fating

t her ei 1y, gpg e AR 08 b oo, £ P16
out er perlmater Ich exXx In a crl on

per pen@%%r”%@ﬁ@%b%hsmmwwa a

vial  -@Bwivhrd 18R [oW oPROTis &de@%@bﬁm sRBY 23 Part
the outer di am;,ter of the VI al, bod has, an upvvard
trie o jamed

f aci ng QWPFEES @fr‘i"PFE?iB‘?ﬂ%
st abdl @ohﬂmwmhmmmmmtmkwmmm

the. vi apgpesBg SRS blindd Vil TS b Bl & BB, 001

cover ‘l"t‘d %%Mﬁf%ﬁdlwmwﬂféuch a
st and m@Wom&waWéfﬂﬁ%ﬁmmuﬁh&Wm
facilitates rolllng e vial ) for I|abeling, and
al so h e "?fbéw together stable in an

upr2@qght al Tysinrention als&;pmimda ascomwuanoéi einlctiavipg dizse whinhaard

f aci ngeﬁﬁg . 4 flat
and para %“%uc a st and I'S WI n facﬂﬂégﬁlng
handl i ng 1&onfaErnlefsha s mayhaye 2 bree layipg anjpper gufasy

e.g. bmmlmmofwwmmmmw the

;;?tndogond E‘E‘%SSI n dom%@g%ﬁgpﬁmﬁﬁag@ﬁ .

st €¥5i | gandpesg. riromvéﬁfemm nluz aiddodlst cagagedhontretiecd theangageanent

f1 OW Ofarcind mb dhet pGlRRk 66md diavi @l to be held by its
stand at a_part . downstream of the cl osure aré so

reduci ng t Hdteiabi tofe tapsported on, 4 eqoysyor Sgakem,

sterﬂeenvimnmentitismrmalmdirectadowumrdﬂowofpudﬁedairoverﬂw
conveyor and vials thereon. Such a stand provides the advantage that it can easily be
30  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 -



15 fromthe handling machinery to the vial gthdsdbraary 2007
Also if the vial is used in the above-described

nmet hod of filling a vial, in the step of w thdraw ng
the needle, the wupward facing surface facilitates
restrai ning of the vial against the upward

W t hdrawi ng force of the needl e by abutnent of the
upward facing surface against an abutnent, e.g. part
of the handling machinery. 20 The invention also
provides a conbination of a vial having a base which
can engageTRtiVFRtion ¥ill nopde illustrated; by veay offxample pplyywith reference
ri ng- shapedlskiapdawiagsd such a stand. For exanpl e such
a vial may have,a base. having a rm ng
t he bottom? 'nles}mésuaﬁ?nglce o %&Gﬁfﬁagn?%ﬁf;%@%@

sur f ac eacfording tvfiisdivensior om elong el opdomaPldhyy an engagenent
partsabl e tf, ' ' qug,%gom{g%mgfmm a
25 s:tsanql, eﬁ%%r&igﬁgg%cfﬁogﬁglbggp ug and socket
engagenfted BatsjueoricoRinbngagenent part and the inner
peri met er Ofig.3hRovitagedpectivé viedn of aniid having a tlosulocpart and a clamp

transp&%g&lﬁp a conveyor system then to naintain a
sterile envirdnnent it is nornmal to direct a downward

f1 ow of purkig.i4ebpwsiaperepeetive Vipns of thayia) alpgglosprs gart,fud clamp past
t hel@ons shakh i Fi. 3! Wit d3ve if jie.advant age that it
can easily be 30 grip ri ppi.ng nmeans on a
conveyor, ﬁ%BIsP"r‘FE ttl"ﬁgfs?‘é’y"“’g%p’%e"'ﬁ& pdng'ﬁ%ﬁ"'fﬁgf of Figs 4
cl osur ewithshe ¢ipprepanpaitly ansbvédher ef ore upstreamin the

flow of airg, m ' ' i ' f
: Sechid pﬂ%ﬁ%ﬁ]@tﬂ'ﬁ%@&uﬂ

the cl osurepl%/\Ft_ m.gdr - organi snfrbs?? -10 14 February 2007

The i nvestem e phis\ipveptionow be il | ustrated by way of

exappl e onlygy th reference to the foll ow ng draw ngs.

Fig. 1 sho;ﬁ ar_Lon jtudi nal section of a vial and vi al
i g

cl osure sy ding to this invention cut al ong
an up- down 1@ bakcl2ASipper prer2dgelobthenesk cover part of a

closure syshom O et 938 Biver surfi¥@nt i on  viewved in

various orientations. Fig. 3 shows a perspective view
of a vial HAwREerdlkePddure part and a clanp part in

pl age. Fi .15 featil3Qlage @ perspective view of the vial

pl us cl osur. rt and clanp part 10 as shown in Fig.
3, wth a c}g\vglr%’ﬁart also in place. Fig. 5 shows the

vi al plus d7 eprekengegemsnt pAtanp part -and cover part of
Fig. 4. WobhodR&aOver part partly renoved.

21 plug patt, 21A interior of the plug past
25 22 outwardly extending flange

23 upper part of the closure part

24 upper wall, 24A central region

30 clamp part

31 upper wall
30 32 skirt wall

33 snap fit engagement parts

34 upper dowaward facing surface

-11-



Fig. 6 shows a | ongitudinal section of a pal#&l/Rebruary 2007
assenbl ed vial and closure systemof this invention.

15 10 vial 11 nouth opening 12 neck, 12A upper inner

edge of the neck 13 rim 13A upper surface, 13B | ower
surface 14 peripheral kerb 14 20 15 sealing ridge 16
vial base 17 integral engagenent part 20 closure part

21 plug part, 21A interior of the plug part 25 22
outwardly extending flange 23 upper part of the

cl osure par 24 er 1, 24A central region 30

cl anp part %imwggéﬁﬁmgfﬁﬁmgﬁﬂgﬁ skirt wall 33 snap fit
engagenent Pardngal iculapgperturdownwar d f aci ng surface -11
14 February 32Q8dwe 35 |ower downward facing surface 36

central circular aperture 37 groove 40 cover part 5
41 upper waffeovarPaperipheral skirt wall 43 snap fit

engadgenent phiidpsr wat4 seal i ng ridge 45 seal ed encl osure
10 46 renovah) X %ﬂpf t he upper wall and skirt

wal | of the cover pa
43 snap fit engagement parts

44 sealing ridge
45 sealed enclosure
10 46 removable scgment of the upper wall and skirt wall of the cover part
47 thin severable links
50 ring-shaped stand
51 inner perimeter
52 onter perimeter
15 53 upper surface
54 lower surface
Referring to Fig. 1 a vial 10 is shown being of generally cylindrical shepe.
At jts upper end as shown the vial bas a mouth opening 11, with a neck 12
immediately below. Vial 10 is shown in its conventional orientation with its mouth

20  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
sutrounded by an cutwardly extending rim 13 in ¢he form of a flange having an
upper surface 13A and a lower surface 13B. The upper surfece 13A. of flange 13 is
bounded by a peripheral kerb 14. From upper surface 13A of flange 13 a sealing

25  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 ioner 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.

30 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 piug part 21 fs a tight fit into the neck 12 to thereby form a tight seal

-12-



47 thin severable Iinks 50 ring-shaped stanti4 Eebruane2007
perineter 52 outer perineter 15 53 upper surface 54
| oner surface Referring to Fig: i a vial 10 is shown
bei ng of generally cylindrical shape. At its upper
end as shown the vial has a nouth opening 11, with a
neck 12 immediately below Vial 10 is shown in its
conventional orientation with its nouth 20 upper nost
and its base downwards. Larger capacity vials 10 nay
have a w der sectlon bel ow their neck 12 as

wel | krlgtuees e ‘?‘ﬁ%‘ Pt and gk The,elesHre gare ¢} baganopoyaedly extending
SUr r ounitiags 2B)yof stiapecinil disemtioys saotit o Ainpe22 fitsooiforiably tvitén kerb

form of;4a r [ e
| ower sur?ﬂcﬁg%%%mth&emg#sur 1%1%3 %% wr])g.@flgnge f%
is  boumersitionap sf@Wpeq%Hégedpwemwmﬂam Shfity sppingt the upper
surfsag@u&aaﬁl 3 34  of kg ﬂﬁn&aale@ea tfﬂdwg& MG@&W”?S
upwar ein ner a rian tion as cu
o oo st Bt af G iGa suber g £, gy

c onc entbetiveen\sarfabes i 3ve angd el lovekr suefade of flampe 220 | n pI an The
upper inn" t Qfecat
PPe"] unct | oS A e &lor el 5ithad ) e slFogh £ BURY gty
coni caPelpeped insrien 224 Tbe upprr a3, of the glogn Rﬂéz'?t?emm“ymm
cl osur “’"“"“‘””Z%‘@“'%%”‘?W et Xaby ‘*‘a’d"“z‘?‘{““"“ﬁ
cl osure par er u open an
extendl‘mﬁp (L)l}l?% 'ﬁ%‘i‘ffzh‘g &éﬂ?ﬁé’m ‘lr?’ﬁrﬁﬁp

of ac hmm@n\paswmm panﬂé.g'l‘lalubger exid ofithe cylindrical interlor

t her noR] 28 bibd &s“?&ge,gn
atight fit |nt€%t e neck 12tothere formatl%ndws
seal - 35019 Gotrshogtn), by Yrhighyfhevial 10, the, losuge PR

andsnefikce. The cl osure part 20 has an out war dl y

ext endi ng f,l f e an nsi.o uch
flange 22 ?’mgg'gﬁ%’&p@% 9"%"%% mﬂfp&'ﬁ' *ange
22 hasclmmpp%wnwmeﬁmmaual gmwwmn Wnemet he

cl osur&r&w&wmﬂdmmtyma&i}pmmniwm&
| oner surface of flane22f|ts agalnst t he EP

sur f act® Sarhwall3243 2 4aep
corpr e@ﬁn@pdpm&mmtmmw tmidsmmafmaﬂnbhe

onr ol i g iy on 8 i WbuPof i o O

| angepant20. Tieelapap past Help macp of 4 essilisht pastics materis] to faciltats this.
Cyl i NOftie GRdop FAH0 ARGl re@dSs R ddWRIvhed \Bic i@ BRfadts,| Bing an upper
downward facing surface 34 and a lower downward facing surface 35 which bear
25 respectively upon the upper surface of the upper wall 24 of the closure part 20 and
upon the upper surface of the fange 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 whickh bulges the central convex part of the upper part 23 of closure part 20
30  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
-13 -




bel | -shaped interior 21A. The upper part 2314fFébraary 2007
cl osure part 20, centrally inward 10 of flange 22 is
upwar dly convex, being of a frusto-conical shape

having a flat upper surface. The upper part of the
interior 21A of the plug part generally follows the
upward convex shape of the upper part 23. The upper

end of the cylindrical interior 21A is closed by an
upper wall 24 which is thin enough to be punctured by

a hollow needle (not shown) by which the vial 10 can

be fill gdigdirlodineta P&mﬁé %Hﬂj@ccﬁﬂﬁthe%pdrﬁowﬁWardﬁcptmﬁce 24, is
A clanmp part 30.ho

ds the closure part 20 in
osi o <o apead GTegaRi 7 B OBl o Y PR Ay 24 86 g slosure
upper Weid 2(3sh 15 B cRshry p&tasm{me.tmn o;ﬁnomdw
peri phery of which downwardly exten

| .32.
At the | owertisseepdi f logrer syrfpge ailpe ¢l %?ﬁ“ @zwl?ege Jam%glpcwmct

fit engageqe Q?pep Adrface3er, mbabs%ga Rr0dgseSledpatntithe siapy of tie
20 extendi ng

I p, part teeth, .which e
under t‘I‘Pé"’qsd)‘Wé‘i‘%EH‘ch’é‘émfg‘Bgéf° U the Fpmmp Pt %F@g["%gmm
cl anp Btk 1o3ehdrNt R A®Ge@mbd eleaBEEFY. ©thavihe bppkdsufade of the

cl osure art he cl art 30_[s made of
oot 11 crbye 3B e apesR coRg P Y e PR FAFED brprgfiled o
clanp [oid a&&,dnasonwgl ons of downward facing
sur faces, being u downward_f 34
and!® | omr%a’ﬁfﬂ‘p B, 9f dheipper el 3@8%%8‘:@@ ééﬁa%a groove
I especia7 et whidhQRe dover paRengaged ace of the upper well
24 of the.closure par on the upper surfa
of the. {1 anbs Toeabn D cin e o 4yap poisRs g R Al 31, wit
agai ns' perfiphdrapski? Rall 42, it B2 1okaR @xwentitylof hich s 4 shﬂp At engagement
part 30 i central citcul ar rture 36 t hro
Whi ch B‘HF%Pe@‘ MV@@EM%%@ %ﬁg'ﬁh‘BF’%m
23 167 edpagdwith magiooﬂé)a'f PARERD 18 reteii Eovet pareAfl secureldt An place
of the u rwa 4 1s e hr ou th ertur
56, ' Thet DR i oty P m@%@ﬁm@m@ to
profilﬁuﬂnﬂhdﬂﬁat t he upper par¢ 23 of closure part 20
projects b es u | v through the aperture  36.
i nner - 13EA1l ‘%%W "ﬁglﬁlrpﬁ%? ?%54%
36 adjosvnerardlyt thertfian U AS acendaakingapaarflomwag thelobecaunfads this
aI ed.t o _cQrrespan i he.out.er ptofil
nails RBcilhal et SRR Hontfoh B ot H BBl ol op e i
: t he c Ilnmmms paa lowEDkmifedidealiigaedpe. Aa tie cdCerpattd0 is held in contact
snoot S_S that t Ha of .t.he .
o1 o e e Yl el M e ] 3750 K ipeor Gt of
upper tsovaxpert 80 forbes tedl mur;mnplﬂmga’iﬁktthe cqmmf i-ebiad 24A of the
mat ch f ,the 2/R surface of
part E%Qggép%g% et ngﬁlfr@ﬁe ne&ga#%sur e parnibr?f)lbly
25  deforms the clastomer of the central region 24A to thereby form a seal with the
region 24A. A sezled enclosure 45 is thereby formed between the cover part 40 and
the closure part 20. The seal between the ridge 44 and the region 24A is sufficient
that contaminants sach as microerganisms, virus particles etc cannot pass the seal,
50 the enclosure 45 can remain sterile. )

30 The vial/closure combinstion 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 combigation of vial 10 and closure pazt 20
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mate together. It is also seen nost clearly 1# Pébragy 2007
6 that the upper surface of the clanp part 30 and the
upwardly convex part of the closure part 20 are
profiled to forma snooth convex shape. 10 Around
the periphery of the upper wall 31 of the clanp part
30 is a groove r 37 with which the cover part 40
engages. The cover part 40 is in the formof a cap
conpri sing an upper vvaII 41, vvith a peri pheral skirt

1 42 h
\gﬁgageng’ﬁ’f %5&?4 éee?n CF&%‘%&@&?%E‘&@“%
shaped llﬁpthmpramttedldoyynwdl!e@tthnemlohﬂmadZﬁﬁptéﬂ!ga:g@r
Wi th thg,QLQpNfges o?ﬁne@lbﬁ%aﬂ%ibu@gam:ﬁe RurfalVo the

part 40 securely 1 n place on cl The cover

part 4074n8° Igepundshe g ﬁleWtW%i“z;SfP it m’é?ﬂﬂ tper d2A
f aci lsi tmmmg&nm&ddewofaﬁbﬁ@mmnﬁ thﬁnddlﬁ)meﬂhd\ﬂidplﬂﬁw
has a sgalin 98 A8, &b en wggaup@ hoall 32 descends

therefrom een SokT R ng up
sur f ac eareunil the kel 14 4nd the supyl fibpeg SAWMWleémWw

pl an angoghs pff 202acufelydfptile2r section so that it
term nates | n a lower knife edge sealing edge. As the

cover part S Virkl0fed glosurs sgatem 20030, %Hyﬁh"f‘%“ﬂ&‘rfﬁ“"ﬂ’ér‘?"
30 by tdsemﬁmamfcmptypmmadﬁmpMMMcmpamsemvﬁﬁduhe

10 aga; o ip e IH8YELRAbly s<hs R ot g%%&uf
23 of tTrthody efteg beforp (.. asseparajsgparts) erpderpasembly;a et
and cormmmnbm&%ﬂéﬁfo@mﬁm nﬂwn%‘dp(ﬂ%

h
central, ion 24A to ereb m_a seal
regi on % &'Rgd etg“’lgltq d‘gﬁgﬂﬁ% F@‘ figuid
betmemeuhmemdxdm}ﬂamthmﬁa:mﬂimetvhmmbmaﬁmmmt KaiBwn

lﬂ?f?g?gﬁ?%ont zﬁ’np]ﬂgpr??%n%qg% as m croglr‘%gﬁogan?x

Vi rus fiahl9s IVhep e wal P bas been fllpdin this
encl osmmmeﬂ&eme fsmdriwxﬁtm bihﬁmywhemwwﬁhghﬁahasur e

oS oA et o SBRL ey o et alareR o,

par20 Zelmpnedal orahl:waup#ebm abuhn;lthemesduﬂpmmiedwhtmt e,

['th
go 22 14 ﬁﬁgﬁ%ﬂ%#‘wmy e steril nggg a {E?P%or
as s emh Pergongce ofheat is dirested ¢ that parof e wRper FiFRce ofjthe,yall 24 where

Cl OSUr €he pidiclire 285 defurfel) RindtiilfeQlaktOier SR HAVAT the hmictEitd Iobiey of
F1 e s Buphesy o o st e i, i, i f et
UpSr enyirbrerew, hé cavérpart 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 & vial closed
30  with an elastomer closure.
Because the ceatral 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
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flange 13 around the vial nouth, sitting w Ll Felia®aby 2007
14, the conical taper 12A 5 assisting alignnent and
entry of the plug part 20 into the neck 11. The cl anp
part 30 is now pressed downwardly over the closure
part 20 so that skirt wall 32 descends around the
kerb 14 and the snap fit part 33 engages under the
flange 13 to hold the «closure part 20 securely in

pl ace. The vial 10 and cl osure system 20, 30, 40 may

t hen be d as f ows. An . 10 assenbly of an empt

vi al #‘c':F CET g zgg’rlfcpﬁ?f"’é‘?‘?d‘ecfbﬁﬁ"ﬂ%% a?@”l‘%‘mﬁrsﬂ\ﬁsé%d
as shomntaa@ulgbeﬁcesﬁm‘&mm&eubﬁayclm spemsterilised

by approprim el}'(&gw?f)aﬂ%quqa ,e‘t,i}i%ungsfu@e
. e. se arate or a er ass
st erl | ewwﬁ a@wmve@wmfmcpm pary 40. As

fillisng sdaeexd}eeleiﬂyqi F@hay\mhdwawhewﬁne 1Ber phefSfQthd i wall 42
Soumt PPy o MBS b e 1
t her et heyerpiat 4& iliclumngthh!@anpiahe upfler twall &1 mmmesemenga

Known m&.fsr&repﬁﬁﬁdeeﬁmswam ﬁ.?:{
al so have an air exit channel 'to r ease @P& ace

ai r frofhtefaver par0;by thin geverable links 4 bridges ¢fa s
_li_ﬁerwf i plhseich marrifl Tie: pemmeagetohmisra@eﬁm_ Q6 gy 1 1ifladl byPa\iber as
e vi i s Wi awi.n
force bl}yoﬁ%ggﬁp ’E%L% L%%\g‘?%eg??flﬁjs o B%E’%F’g’?ﬂﬁ Péaj%%mgﬁ%fm
st and 5@t 2¢nh Ehis repke the, seelchermeen thet risigé 44 and)the tentraleglidn 224 of the

cl oses gp@wall 24 frenelcsimietlphidd 20 Al Wxbdids BBl 9&43A312=P)M})
in closurepg_gt 20, and#h\?\dhllst still In the steri the

envi r onfrEn refaiped o the clagp part 30/bg the sn3p fitlip 43rof pkich pval
di r 88t ed atFigsh &6 slpsrd reledvely afall vameity mlﬁﬁﬁﬁoﬂi‘alﬂchlﬁldﬁﬁl I

élﬁla\;\?g:% gmat ew #ﬁ%t‘ﬁai %%o@% 2?““? he

puuahueperafiog apdptipchisens b theseoydr partii9 thechade 04 bf thevialt10 isgnounted
hol e. TE£Aag-dhiped dani'sd Bienin® bvtsbaRly’ RonSiBY bveRll GRitiricat fipe of
cover rt 4 %b en agid with the clanp part as
shown i “'H(g“ M‘ﬁ aninneg perimgter M sucly that fhe base of
med2X artervial ldmysﬁtgnlﬂntetﬂﬁdmrblyﬁheﬁ @4 hasAe stéd pahileter 52

?Egre’sﬁ%%:%égmbe | nsgﬁ%%rou% cenf'%fi&%%e

regi on I%B?YR%GWMOWWWWWM%d
30 Wi t fiasaf ufihattblastifFsurtich 9541} doRRARUREg IdWRr SERIMRA which are

n) 82%@%%%%@%&%@? P bt ox e, | <

no ¥¥e e shrfacerforniing thedbottom inncgnmﬁeetdﬂén wialoliopad @ flower dubfeckdrom

Febr uakyiclQbids dbidGvatdiP %“%¥°&9"tg& PanR WGk Gk tight
I.e. thereglon 24A avvlpe nltlgﬂg%
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.
30 Fig. 1A shows in detajl the pant of Fig. 1 adjacent to the lower end of the
plug part 21 and iltustrates a further aspect of this invention in which the plug part
21 has an outward-facing peck-contacting cylindrical surface 21B, which when the
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agent as woul d be necessary with prior art Y4&ebruary 2007

cl osure systens. Figs. 2A-2E respectively show a pl an
view, a side view looking in the upward direction of
Fig. 2A, and three perspective views of the cover part
40. As 5 seen nore clearly in Figs. 2, 3 and 4,
whereas the | ower part of the skirt wall 42 and its
lip 43 extend in a continuous ring, a part 46 of the
upper wall 41 of the cover part 40, including that
part of the upper wall 41 which has the sealin rldge
44 on' | CERER\n Plagerisagast o cyiagisn Sgerier WA Oh P B
connect @2l Thecléshe 21 Wﬁiﬁﬁm@&'&cﬁﬁlﬁmﬁ&m whith is d&&sdayo the

thin se bI link 7. bein I rid

of 10" p Bl e il 554 o DRI pl il e clog BT, ek e
segnent M@glﬁﬁ& @fegrdatet thenPOR\being eps BA5°.cweith theHutenipr susface 12A of
t her gby mhiikckt 18 SmbddiatbfiARiof the pRBgad A, | 1 ft the segnent
46 fromthe closur gﬁ@gozo T ?glbreaks t he seal
bet ween t he THf theptrandrfacing peckyco

upper waiB ofiMploﬁ parm being geudraily e@indricaladpcett thaiowaresd dffie

central ' r

ret ai ne%ll gﬁ;ﬂhﬁ% ﬁgl#p pawglcﬁé’g%tg ?”ﬁlglmk 43
of ski rwwwzismgsmqswwmmmmm Angas-|
capaoi t . a5 dbweed afefy. an overall cylindrical profile.

uri ng. the T ARG PR pofe e pllelin e i g

cover mbnmmwmhmmmwwmmmm

in a r| ﬁﬁxﬁeﬁm@ g%}.”q,g:g‘l%y\%ﬁ t he
over al | cyllndrlcal ape o?&ﬁ Vi a |ts ase.

The st ¥tpdoes! plugspag intorthe yiglmenk 12,1thesyigl wﬂamt%
bases ofstigfly tdnmxpmhe d@zmmgmghuammﬂmlmﬂ opening than

secur el i N an quter perineter 52 which
ext ends a}i ‘f"ﬂ%ﬁwg’g@ %% di cular to the

mout h- base axis direction of the vial retained
therein 10, beyond the outer dianmeter of the via

body. The stand 50 has an upward-facing surface 53
and a downward-facing | ower 54 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 with the inner perinmeter 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. |IA
shows in detail the part of Fig. | adjacent to the

| oner end of the plug part 21 and illustrates a

Ant her aspect of this invention in which the plug part
21 has an outward-facing neck-contacting cylindrica
surface 21B, which when the -16

e
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14 February 2007 closure 21 is in place isladiéibraary 2007
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 interior of the vial, and
which as seen in Fig. 1 when the closure is in place

encl oses an angle "A" of greater than 90, being ca.

135, with the interior surface 12A of 5 the vial neck

12 imedi ately bel ow the plug part 21. This angle "A"

is achi eved by the outward-facing neck-contacting
surfaceCid@dB of the plug part 21 being generally
cylindrical adjacent the |ower and of the plug part,
and the interior-facing surface 21C and the outward

faci ng heck-a clostragystemforsuil € the B hivngnamupranilefigieg mouth

oot woor s AREkr ] k00 i i Gnflngel O 02 29
pl ugdpart man lcmtsmsr did:eretpm shapaito edaliagly ﬁmge witteths imonth Openmg
"t o taviaf fonfireiled o SRS 5 L v pod o Bl e
t hle [ Strfleumgxwasl Ufrdmathe viaf, mngIMfib?imn byt dhmeedle,
ca .
T2 The v af i gRe b & enpile e iy, e dule 35 itk foon' 1 toper

pr of I | eudidee bPihe closurn gars toi lgldtthg/clmhﬂqunan a chbsingpiationship with the

o0 S5 5 5B D oy U o o

syst emitieappex swifede oﬁfhctclwutpmmhmnisubvlantheclamppanis engaged with
upwar d -viﬁlci ng nouth openi ng bounded by a rim the
cl osure syStem conprising: 5 an el astoner closure part

shaped to mhtm@w@ewhﬂhchh@munﬂuﬂpemahngerthpmd
havi ng cf'oléum lmp egl t(,j]tehe Vi aI

and an B ppos € upp sur faEEh
vi &, and c&wab‘kleredbyﬂmcngxpunmwnnighyu@enmmmmaasn

clanp &g hthe vi.al ._and ahle to

bear ﬁg&éﬁtzﬁ&&)% sur ace o?ovfﬁf’ea“cqyd’?fj?rmﬁ tmmgﬂ:'lclmk
hol d tmcmsemlabpaemmdlommssememedmmﬁimmdmﬂbdﬁom

t he art hav
aperturemgiélrﬁ%ri%g roué’hﬁ &&?ﬁwﬂ egﬁwcﬁa'gftﬂ'%ﬁﬁmﬁp{)@?dom
sur f ac¥pusd thraugk thesipermart i s exposed when the cl anp

papt is engaged with the vial, a cover part,

engageable with the danp part and/or the vial to cover

the sé&i d 4 clgswre system srcording taslsimpariizacterisedcin @ar 2 fpevet surface
at | egshe %&yﬁ%o&iv&%aﬁ M%Mr%MW of the closure part when
engaged with the clamp part has a scaling ridge projecting therefrom to a sealing
edge that follows & closed perimeter, so that when the cover part is engaged with the
25 clnmppmand!orthevialthesgalingedgeengagswimmeclosurcpmtol’oman
enclosure with the closure part, the segment which incledes the sealing ridge being
detachable from the clamp part agd/or the vial.

3. A closure system according to claim 1 or 2 characterised in that the cover
30  part comprises a cap comprising the upper wall and a peripheral skirt wall, and the
' skirt wall has a snap-fit cpgagement part adjacent jts Jower extremity to engage with

the clamp part.
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15 characterised by the cover part conprising Pébruapg2007
wal | which has a segnent |inked to the renmai nder of

the cover part by one or nore thin frangible Iink

whi ch can easily be severed to allow the segnent to be
sufficiently detached from the remai nder of the cover
part to thereby allow access to the region of the

cl osure exposed through the aperture. 20 2. A closure
system according to claim1 characerised in that a

| ower surface of the segnent of the cover part facing
t he upper surface of the closure pert when engaged

with the clanp part has it _sealing.ridge projectin

her ef r m t b EIORES PSR acesHiRe il A shareie o8 [ (i S voper wall of
peri met g covel pArd Bds 1 \Rfménk Bnie ¥ehe PiaindbrSof @ROMPECvall dold/ or skirt
the 25 clefrrﬁh%)art an /oLEethe vi al Iﬁpsealéﬁg edge

engages ™ PHbE FRyepPashy the ops of mops thig tapgthe Uokic) osur e

wi thsthe closure part, the segnment which includes the

seal ing_ridge bein det achabl e fromthe cl art
and/ or tThe ¢ @psuresysiam agcg © any.qne of G p l@@”m’e’"‘d

cl ai m lbyQr dodmehatp&daling piig | pﬂt ihich cdn/TR illﬁtlﬁ)ﬂﬁrn(ljouﬁfbpﬁﬂhj of the
conprisesg a.cap conprising the_ u r wa nd a .

per | phetals e gp Ppwely extendidz peripbecal finge sy, p diavad facing surfuce
snap-fiofumgagemageh vﬁfhrtheﬁiﬂr}am:ﬁﬂhghﬁﬁcd' ¢P\iGrkm O {be @il inyuth
to gage. W .t e part, -.18 14 Fehru 2007

1”2 RGinton By s o e AR b o it e o i losure
I N t hapat Bapwpgidy conkdxl of the cover part has the

segnent linked to the remai nder. of the upper wall

and/or skirt wall of the cover part by the one or
nmore t&in fA alogic katen dotordife ©.clai Gl dhéndbrerisey i ®i80 the clamp part

according to any one._of the ecedi ng, cl.ai m . .
char acf"@ﬁ’ e f‘&@%%{ﬂ'ﬁﬁ%ﬂ %R?f%wg*ﬁﬁﬂﬂ' ‘Pﬁ’g‘”ﬁ‘gﬁm skirt walls
whiltZh cmnddfu'g uowmmqymrmu;amﬁmml 'ﬁﬁp-ﬁfl erighgemexi flts thefedn to
an out t endi n er | a ange, part, a
domma%xgrea .ﬁ‘é“é‘ﬂff‘é‘g‘&g‘?@?‘pﬁf%ﬂ? a'f?“gﬁ’égﬁ"él%?“ﬁt?fﬁée closure
upwar (paftacs profiled sdchdeat e upwarilyicofivek part tilgds abowette ddjacent upper
openi n leﬂoﬂi;%ufgg{rr%aﬂf a flange, and wherein upwardly

e

of th ange p e closure part is upwardly
convex. 6. A closure systemaccording to claim5

char agt eri N that the.cla rt, ,conprj ses .an
ulp%ergwan %gir%f&ﬁgﬁ%aﬁb%e Ee%ﬁf%%%%% it fhat the upper
per i phusfage ofthe clampgpint end thSuppvardiy donvex photeftar closyre part are

: (I’)]er eﬁgoﬁmi@grgqlvm%%%_engagenent parts thereon

3. A closure system according to any one of the preceding claims characterised
25  in that at Jeast the upper surface of the closure part adjacent to the said region is

made of a themmoplastic elastomer material, so that a puncture hole formed as a

result of filling the vial using a hollow needle may be sealed by themmal sealing.

5. A closure system according to any one of the preceding claims characterised
30  in that the clamp part is made of a mouldable plastics material, and is engageable
with the rim bounding the mouth opening of the vial.
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engage with the vial, and the upper wall ant4tBebruary 2007
upwardly convex part of the closure part are profiled
such that the upwardly convex part bul ges above the

adj acent upper surface of the upper wall. 20 7. A

cl osure systemaccording to claim5 or 6 characterised

in that the upper surface of the clanp part and the
upwardly convex part of the closure part are profiled

to forma snmooth convex shape. 8. A closure system
according to any one of the preceding clains

char act 1 gl phgmalefiichl'hi RhrabrBb24 vf B oBRGIRLIGSCEY 2 closure
of the closur& part adj acent to the said region is

made of Sﬁlemmm&sW@n%Pféé‘tHﬁ%mﬁWI al, so that a
puncture hole formed as a result. of f|||ing t he vi al
usiing a hollow needl e may be seal ed by thermnal

seal i ngli.9. Mmethe%aﬁ@sws’lt"e%%%? ding to any one of

the Brecedi ndfiriiodtaing el G L8 thvidtCholPuiddBi féthpmouth

clanp part is a rmoul dable plastics materjal
and i s ensoiagbeusted by tm in the ol Slanes NAYjng PRPHE, IAver surfaces

ODENi NG, g raldlhe 1o RppkAadRPIET ¥ 2007 10. A
C Vi a

phar maceut | characterised by a nmouth &nl th
cl osed by aaeplagemar clasyrs pistshapeddp & W'Bﬁ opening,

t he prage @bg%@r%@elo]ﬂcet&ﬁ@hm&wﬂhﬂ@bﬂ@pml@bﬂ surface
wher ei n: a vial 1 s provided being of the wSe Vi 0

an Upwap iy aveychiem ﬂ#d’Eﬂl rpod sensbie AEDERE ATEERFED

t he forlﬁg,q{eﬁo&ﬂ@ﬁgﬁgbmnﬁl upper and | ower surfaces
extending transverse to_its uEJ(ber-I ower_ axi s

el aswrer cl bSlame PR spreied able fengass TiHghs, ﬂ’é’ﬁﬁﬁ‘é’gmwhfﬁ’m"fmc
t he Mo yWdlnOpemhs &meﬂﬂ\ﬁgfﬂtﬁhén@ Miip-fib ehighgaRnt of afsagefitgae of the

interior of the vial an opposite upper surface 10
to fac&amp@grt Ppdsrrenh rfgmégaﬂgbq" ? Bjiﬂﬂgem and able

punl@tUWN@&Q@?&M@&&ﬂM&eWﬂE&H@HﬁEdﬁMWua
openi ng of the via a c part 1's prow ded able to
engage FifiRgreagenspip F‘ngp #9m of the oouth

openi ng of ¢dQadip gé@ﬁiﬂltheﬁisexﬁﬁlﬁﬁfﬁutmen@agemby said
of a snap f| art of clanp part underneath a
dovvnvva 'ﬁ'{,';‘“%urface of such a flange part, and

able 15 Lolt%ﬁ%ﬁbsﬂ@féﬁﬁhﬁddm&heﬁw&aeﬁmpbmh&hﬁmmﬂﬂyof
tQ 0 the closure part n a 0s).n

i Y OIS h CPFEPATE PFPY e?a%mfﬁvi% ttt%s‘“-’mﬁﬁmﬂd’mm

part |‘ﬁd®@ﬁf§ﬁﬁcﬂohﬂc§hﬁwﬁ&ﬁsﬁﬁé&¥e@falw|mﬁ¢doEﬂﬁsumPa.rtto

part %Siﬁ‘ uppers aliftthen 2 erremhensoengaged and

the cover part is engaged with the clamp part by means of a snap-fit between
the cover part and the clamp part.

| 12. A method of filling a pharmacentical vial, comprising the steps of:
providing an assembly of an empty vial baving an elastomer closure part
shaped to sealingly engage with the mouth opening and having s Jower surface
facing the interior of the vial and an opposite upper surface facing away from the
- 30 vial, and capable of being punctured by a needle, and a clamp part engaged with the
' vial, and bearing upon the upper surface of the ciosure part 1o hold the closure part
in a closing relationship with the mouth opeping, the clamp part having an.aperture
1 - - 20 - ’



then subsequent to the engagenent of the clpyFepiidry 2007
wth the assenbly of 20 vial and closure a cover part

is provided, engageable with the clanp part and/or the
vial to cover the closure part when so engaged, a

| oner 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 clanp part by neans of

a snap-fit between the cover part and the clanp part.

25 12. A nethod of filling a pharnaceutical vial, |

conpri singid tiRug #iish Hfegion pf the upfien surfce of Shreqlopute Reft iggrposed
enpty vial having an_el astoner, closure part shaped to '
seal i ngPhendhtElEp gitt it e ‘H“é‘%‘ém ng and having a |
| ower sur f aGgertin@ & ifiNhg inkedlel dotvivirdly thfoughithe teginh ofihe upger wall of
opposite upper surface facing away fromthe 30 vial,

and cap®pFE™B PP ng punctured by a needle, and a

clanp part emeuges lidid Mmedibenentthmhzh te Glling aesdiego Gl G vial 1o a
the upper surface of the closure part to hold the

cl osur eBERle X€nh 4 ¢l osing rel ationship with the nouth

openi ng, t heidrawig Bricedieonsilaage & residpal punciuge bol®0 14
February 2007 therein thrgugh which a fegi id
upper surfa%%?ﬁ%wﬁ%ﬁﬁb%ﬁwwg%%gﬂg%%en{ e ™
cl anp pagibn fIhEEIGAGSFhrtly tnibakshof a\shap-fit betvser he neyeppart and the

fil]ing needl e downwardly through the region of the
upp BF- the closure part; 5 injecting a |iquid
medi canment through the filling needle to fill the via

to a itable extent: wthdraw h .

' osi ddal it eceerinade ey B pikgPae i ik fide o gAe e
the cl i cid@f partu sbugde of e i idirbettdont dmypart dffile uppapurface of the
region of the closyre part. by nea of 355 E_.m-

bet weeMOFYE PELY! ?‘Bﬁf&gﬁﬁwm%cﬁlﬁ%g%ar o tal jo the
meti§od irneetutéliongits of the pinoouk? amgiha thedbe séad thel résidupipuncture hole.
prior to engaging the said cover part a source of

heat is directed at that part of the upper surface of
the clfsurg vighdlbsurdtaviog & plhg pap ehich dasasousvardfacing eck-

ocal | SPRERE A R Sl pdstpnr e gl B g pros par, and

r esi duwhiclpeiipageswithitid iteriorlsdrfach of tlviat herkiwhen fienclasgreds in place

PLUS PR inS Talicd Tediit WREL: LARL (i JOGE ind an interior-facing
surface which is exposed to the interior of the vial and which when the closure is in
place on a vial encloses an angle of 120 - 160° with the interior surface of the vial

peck immediztely below the plug part.

25 15. A vial closure according to claim 15 characterised in that the angle is 135°
+/- 10°.

16. A vial of the type baving an upwardly-facing mouth opening bounded by a
rim, characterised in that its mouth is closed by closure system comprising: ,
30 a.n elestomer closure part shaped to sealingly engage with the mouth opening,
having a lower surface facing the interjor of the vial and an opposite upper surface
facing away from the vial, and capable, of being punctured by a needle;
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contacting surface which is cylindrical adja4@ebriulify 2007
| ower end of the plug part, and which engages wth

the interior surface of the vial neck when the closure

is in'place 20 is against the cylindrical interior
surface of the vial neck, and an interior-facing

~surface which is exposed to the interior of the vial

and which when the closure is in place on a vial

encl oses an angle of 120 -160 with the interior

surface of the vial neck inmediately bel ow t he t%
part. 25 15. awﬁhableqsumgmﬂnmawmg audﬁblﬂtaﬂJPﬁfPB"“ © Upper

characterised in that the e + atib@shifwith the
vi al ofﬁﬁé"?@b‘%@%ﬂ*ﬁ‘%ﬂﬁ&f& a'c’:llangus%(g?h P

openi ng mtg@,ﬂrg,ggﬁhgbm; Ramp ipait hnhqa@m&mmmwm%,a region of
mouth is cl osed cl osure system c &t Rlengaged with
el ast ontb ugpeH X glg?féﬂpf@é'fgmssé.g:@%@yegnr%gge Wik
t he goughgvg,pem ng, haV| ng a Iovver surface facing the

t f th d
ey il N i o

puncturmemeﬁmﬁ@dhefmemsuiﬂpfebr uary 2007 a cl arrp

part able tqQ e W fh t gg 8¢d body
upon .t he upy&'é?““g’b‘%f‘%‘é'ﬂb?s‘f”%e c osure art t oI d the
cl osur q,apa.ﬁtan idhefpefie®i niypted toadngﬂ;esﬂﬂlﬁhmwfﬂ%vmn@ﬁfﬁ“
openi n

e cla ar t v B&kEdifineter of th
t hr fig Wéﬂ“‘é@%ﬁﬁ'ﬁ‘ F'%h %%&gﬂﬁsﬁéace of the . ©
cl osur &m%aym&m@dpumarmhema#pbpﬁam fiecgipp gffbg vial

with 5 the ial, Ig?lﬁ%ahm%% d outermost
engage F?es“g par% an Vi ™ ‘auy

cover texmnSdfitik doatyinationoff thetvial ahidbelamp pastaud/ior peyer Pm
conbination wwth a stand for the vial conprising a

ri ng-shaped body baying an inner perinmeter adapted to
engeige with the base of the vial, the stand 10 having
an outer perinmeter which extends radially beyond the
outer dianeter of the r vial body in a direction

per pendi cul ar to the nout h-base axis direction of the
vial retained therein, to substantially the sane
radi al distance as the radially outernost extent of
the conbination of the vial and clanp pert and/or
cover part. 15 r -22



