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MJULTI DOSE VI AL ASSEMBLI ES AND ADAPTERS THEREFOR
TECHNI CAL FI ELD This invention relates to nultidose

woi2als/rasgenbl i es and adapters therefor. |n parpCTUBzNNS$/001666

the invention concerns assenblies conprising a
mul tidose vial, a wi thdrawal spike and an adapter that

cecur o PE OYR R i
secure 1rvrfanner .d%}%\ %ﬁﬁ%gﬁ%&lgﬁﬁgﬁﬁa{‘ﬁEﬁﬁOR
vacci nati on programme, single dose vials containing
substantially a single dose (e.g. 0.5m volune) of a
TROBANICALdIEE Dar e used. Each vial is hernetically
seal ed on production, for exanple by a rubber stopper
This wupntiom r\ﬁh‘k@ﬁo|IEUIU‘I'*@@MﬂédlS?rembbesamcbp@pterﬂgtherefdrheIn particular, the
e [ ess

o e A bR onto Y Fhy iRy RREC DI ik and an adapter
ﬂPaﬁF@mlfPSdhOSG e eempanguth tcasthar inprsafeged semnb mmrinbdr awi ng

the contents into the injection device. In this
BACKIGROUND ARMt ents remain sterile up to the point of
injection into a subject. It is also known to use
Iny p standprd aggipgtiog epsogrammensinglé deserigile cosisingi sabstarsiiatly a single dose
(88.005th PdoRsind) ¥ & GiveR Wadl i e Sed Tﬁgcha}?l_%\fsehe%%g c\?vﬂg ?ea ?on production,

appropriate I n nmost cilrcunstances
forgxpmpls it Bbkerodenpes o sepiym which g inmdanqoamctmamng irathd vial. The

cbx%teﬂ@ of %Wlileage hQeMRE Wh@@i‘eﬁtuﬂ%cﬁ Hyﬁﬁﬂmﬂn |nPLQ ; §ea W1t51 aSferile injection

a popul ation, there
depgafsielt @ |an§’rléé?36?élfit‘ylthd®amn©dhmeortt¢ms irdq) mlnes ifjetioni aibeice. In this

nRbn&! M8lcEnidRs ?erf{dlﬁgt%nle’ﬁr\? t?'?heﬁﬁ% ec%l%n 1rﬂ{> lal’égﬁg& Jkis also known

pandenic coul d aVen’ B
196 M%ﬁllqdﬁysmmsomt@ﬁ% singlbdosei thalgatdexSsdyyatd&ej ectim defrices.
mul tidose vials. Vials containing nore than a single
The gbovsraparaaeluds sapepiiete inmeosk piowmsteacesu| owose whead & rapid outbreak

o&f&f'sl @%5 taxii} gﬁﬁeﬂél ﬁah@é’ﬁ@) Had % @(Lu%‘ea\@d léacgﬂgt'\%q s'ugsfanl'e?%opomon of a

i cal exanp e 1s 1
P@%%azl% Gpanighicke wﬁéﬁ@mtrman@fan@nsg oHECiNtD praqhwe ithei lequlslte number

oPbinflea®se Via®. SAEU BBt &Pk ﬂt{géﬁap%@%%ﬁn&uld foec Bfllions, or even

,i]emflesthe material from cont al ner
billipgsy ofipeontade and t he performance requirements of

hose containers. It applies to colourless or anber
TE‘;’F DI R e P e Y 1o 450 o paltidogeavielsoViako dentdinime more than a

mﬂélé%l&se bffa 8 phatudt A KHHRS §s Inﬂﬁfdg d%e%ﬁgué @%ﬁ@ﬂ@kd&fe vials are

ace treated or not, and iInten
B’i Vit fghe %’To@éﬁgécaéﬁxampém@p@fitr&?ﬁiwlgfl product s

d for ectlon | SO 8362-4 specifies the
Iggﬂégggg?dﬁﬂ?éﬁ’ﬁ ¢ fomg é‘ﬁ‘"ﬁ?ﬂélp’tlﬁ aad dllﬂpwtéﬁsoﬁ/lghﬂ% viady for injectable

tepir@edna it Q18T PG he Rtertal B f
P pb{ erial fr ons?v\hllch such cont a?‘ﬁ}él‘?lgglgdh ‘j[ ﬁ&b e%eSh&“ bg made and the

PEripEmARGe refuiEsREREs pEthasercondiness. Loapplieseo @@lnumsn er @nbdrtglass containers

ma@P FoMS bdrosifH® WF ls6ESliRE BELSH 8
u%ul ded fr%lm bor ogl li él:ateg of soda- ms faésl ﬂﬁ)ﬁl?ﬁ t%hether internally

edrBErtedy A Ak end dntendpds e aise e dharperkagingdstorage or transportation of

products intended for injection.

ISO 8362-4 specifies the shape, dimensions and capacities of glass vials for injeétable
preparations. It also specifies the material from which such containers shall be made and the
performance requirements for the containers. It applies to colourless or amber glass containers
moulded from borosilicate or soda-lime glass, with or without an internal surface treatment, and
intended to be used in the packaging, storage or transportation of products intended for

injection.
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i ntended to be used in the packagi ng, storage or

transportation of products intended for injection.The
woubdasiidowe vial 10 conprises an outer shell 12pdefiB1nsigp1666

a mai n body portion 14 and a narrower neck portion 16.

A tapering shoul der portion 18 connects the body and

neck . C e 0
TESREREE YA o ORR RN o B R 1S R maBORI Mion 14 and o
naftokvet pdok pdrrsmsl 6ofA mpdmggshwlddlpottlon'm @oureatsiiey baly and gmk portions.

leeah?da/? ¥ l u abo rB ons tﬁigét%erecﬁﬁﬁe S llﬁgrlosf%h];ﬁﬁér% for Qontaining

m(\l&bleOdMstBgoff wdrug pﬂi’dactd arhet chﬁ)%xﬂf\ﬂ@nﬁllghﬂ ha‘&b Iaomiamme()f abgwt 6 ml, hence
best trated.in Fi parti %
bq]%?lﬁﬁ%gﬂl‘%i F(?néani éenasrt‘%xd%rgf Sngxi rcl%ses ICr(%lgne (glpov;ix?%for a standard 10%
ovehRBieywagte). A cap 24 includes a pl ug portion 26,
typically of rubber, that fills at least a portion of
At Bestiiinisehited in Bigaéethel ﬁédkl’]mﬂtl(hlylﬁ ineludescklip 82 tnddefl@s a hpening into

hng:mxﬁ @ﬂ]e rl% hg;% 542 wﬁ lll{gh% I‘milc?npiézl gypn%l]}lgy g (%ubbfr t]i;]at ﬁlls at least a

p&iﬁbﬁfﬁf the altdrior spat defidvd bypleavicek portioh [16. pThé éapduﬂ]mer Qm:dudes a skirt 28,

tyalﬁa@? og afu%/rgl gl%lc):t glashﬁ%aglhe ﬁﬁgz I al B g%t heerhmlﬁé Eéc’rmtep gally seals the
ofcAHga Al ﬂiﬁ-bfﬂli’lchﬁottsh@w@L tigicpldy of masﬁﬁ nmtdrraf ot/erhelssbhe uppBOsurface of
8632-2 specifies the

the &pRp %‘f REREPreveRtng %@Wﬁﬂ?@ga ﬁ&t%f’ 5@%036’61 2, Pﬁ‘&f{é’ “&% e

AP 5 e B SR 1SR B B3R e

sih@se€ tlbsiedsyfosippetidy vidle taveral fydBOR362Al nnd IS@ &p&2-4.0r
injection vials, caps nade of al um niumplastics
ISIID mei;:na,t iSon8630ef and X B63M7 vdsgécavelws;ieciiﬁyj details dor abapimium caps for
mé‘??é‘ﬂ‘ g{fﬁa%ﬁ)@ﬁggg f%ﬁ‘“ﬂ‘&‘}’?"pl?s 105\,\?(111]1%1 agilglgs }S‘Irr é\ggcwon dlals and injection
cdpR\weide lof alumédiurhipdastiesl dobdbirmeions mthon&yvetlaﬁmgaplyst@upal‘abl e
shape, and that the opening may be sealed in any
Itmnltbahbﬁeﬂanam,droweﬁcrpmahhe mulisleseoiiatneay telet dmy suitableghege, and that the
vials is, tha pas been penetrated in

OB%m?%bWef‘%glm W, Sug?ebrle:%% ose fromthe vial, the
Aglgrﬁ Elra sgoa at do w1t19rnglﬁfdtoge v1§lts ?sr fhlateoncg He 5%%16}{59 Ib@e u;fegetrated in order to

injection device co
withdraey a fpsxndnscj rfemh theeviah thfh ehamt&t mag| meetanger beektprile.  For example,

PF‘}?%{ig a Se!agl \§V1 in & Qrggé{%%og%w&e@éhﬂd ﬁl{é&\% @SP&cﬁﬁ@tﬂé@ in the seal.

A&veﬁrmmy, Wha-acm sélf-mghmg]ttmel ohsegl, @tgblens g sephunelels uspd fragmentation
zl Od cr)]écuro f A IeO%n%%?%?%ucgffra%x“@r{tétﬁﬁtlg%lhﬂg Rlcfulags the dislodgement

n 1 nser

oBh ﬁ'agmextt)of the)sejitem into theaihamtierton indesionof thsfinjectvomovipent

within the vial contents which may incl ude

Speridise magtleviegingineh tysthe hiso o p cainpomenp withantiz yéal lrantents which may

1%03%%5 Lo 1{/éseduCh agv*ﬁl\églrersaf Qpﬁ-pﬁ%%%%aﬁ&oﬁ hpw Aﬁreﬁ?red however, that

Tee 't om mer euf
v@&ljlmtshm&dbésmalmmaﬂyémb ifom mercorgel matesighi n sterility in
a multidose vial during and after the withdrawal of a
A olsitctive s theaverftionns tavintaintait stetilitys e whltidpsesdalvdiringasd after the

Wi }}dpavglal E)P a ﬁrs{ &se a2 etﬁeorr]ﬁﬁvlthout the use of preservatives within the vial contents.

Sterility may also be maintained by the use of a sterile withdrawal spike. Such sterile
withdrawal spikes are known in the art. One example is the Mini Spike™ produced by B.
Braun™. A typical example is illustrated in Fig. 2 and disclosed in US 2002/0040206 (the
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Sterility may al so be mai ntained by the use of a

sterile withdrawal spike. Such sterile wthdrawal
wepidsaz7iage known in the art. One exanple is thReTABW0S/001666

Spi ke(tm) produced by B. Braun(tm). A typical exanple

is illustrated in Fig. 2 and disclosed in US

claﬁg@rs pg?\gl%x %31@1%@ gécg)g(s 3t9ci .]aﬁ'h feé]f:% g%g Fﬁ?%ée blke 30 comprises a

housimg B3 esd aphmm ihgrrﬁﬂ lantﬂudlng)cmmllmgld ﬁwpd’md&ﬁlarly from the housing.

TFPIE: %to{lslf% ggﬁ é)?aﬁt Ll%plﬁ% co I‘IB ae{ rs% g%gh&’rg %cﬁgﬁgml%%ﬂuld filter 5
aad fisecohd Flteit (Ebllambhﬂh&mtalrﬂngﬂrnﬁlﬁﬁh&r@qs& Hig8)d The fHoﬂf 345has a piercing
n.

It h contain a
BV TBIEI, | WD LR SEIE o SRSy 4bbfe e
tHdru 34, Shitttwolducardd anthakcénichl Eﬁea bBthexip 8B QS | thB plercmg thorn 34. Inside the

Ion i n dlrec i on. throygh th I t horn
'gg %@’ a‘f}?fssaf% 9 %t%i o7 cedhothery Q%We@@ ¢Hd W@@Cates with the
flofd filke charBibes Bghdithesin didd 13 bmmdﬁmit&ewimmﬁlaﬁg‘m%?-cﬁa%er 7. The fluid
re |s ed fro ch other. The fluid duct

G HEE? SR erorPRERIITER 40 ¢ ivhiohisass fiougha 38 which, in

eﬂﬂeﬁsmiu @f tHe3 peRAAEUthofA B4 Sis VUohﬁbcEeHewiﬂi thef hdusR ﬁ"‘ﬁ‘ﬂ[@ﬁfottudas to the
|Iter ch nmber, is further connected

ofpstie i Le*tﬂ?elg RV i H et 46 42 Juesaly engaee vith the

tibe %X&e&dlﬁzirfgpsh@ﬁedtﬂ'bﬂldﬂs a0 MZ%lﬂgr&hﬂ%lﬁéd ad QuaG@RRLELRE and extending
with the hous and rot rudes opposite side
e e T30S Pt B AN 1 D B EORRSAHRBhaRS 40448 together form a

s¢raicRtlalldaatedng agtaned ekﬁnéhﬁg afl MR a ?es 1) glaé;%l‘régéqn%;tlﬁg gfeége?sg?%ed housing
as

orti 0, 42 being conf | ure
30 h SPert e B PUBE N PHLPRTIBES 4 18 raneeHERIRRsHhigogzovided which

fathl@ate ke QMP@gIgsﬁaﬁﬁd Wﬁﬁs&h@ﬁ%g@apeﬂ%oﬁﬁﬂ@ hhen ffn% Hofpping part, and
| ocated_ in a plane extending at right

U EshiRsT AT Shiortt o ple koA apB: Retis? Agen she risroing thom
30 @ iRsested @fo Bktophie, SO tEOHARET JTMelth@NGosd Vial 4&
concentric ribs 44 are provided which facilitate the

Irg thepping ghdped paftibn 40ha) Serdt melevummﬂ@ﬁ&@hng Hithi 18 §1r4ﬁber Sidamber 7 is

PRI ATy P i T Bl BOAR APyt ter chamber 7 i

aparged Ibﬁigvetslh HerniSdbict $3 hitb®E tveit Holt 4%, at &t &Pﬂ@ged tBd G viBRIrawal spike
t he cap, 24 of the nultld e Vi

Qi ¥rg- @h@ﬁéﬁesﬁatr HVS'PP%OC Qmﬂ %6 fi&“ﬁéﬂ% mﬁﬁmf%t f:ngnee this could
covickivabliéntabit flbw bf esmphadtidar ofthd @alpr ovi ded. In the air
flow path the air filter menbrane 9 contained in the

Aailte éntllof the tﬁlfbaﬁﬁmdonﬂeduag preeangmutg%\am c&%el 9%intl efliéftally threaded
1S nvi s t t. a

h t h
il R - LOEH kerbtspr § irasa (e Pl B G sowpering pipce 17 is annulaly

surmuﬂnded)m 4 latengl distatice| Hyid ﬁr@t@cﬁ%l’jﬁmm Baid prdteBtitd Fasket 48 comprises
nponent out of the

d h hi t f
o 5P PR A SER g oHEnS i b 898 of BRAGEEFIRE Ttesdd. The protetive
jaokati48gpratiudes ibeyondahe odt8r elidoreké @6rﬁ1@1:thr% ﬁl?ﬁee@d eq thd Qfge%f the pot-
1S, arr an(ﬁ;

1 Luer - t
ey B HEL PR R SR 5o SCis Yy sl o ingal. edgover 50 is

furthbeéaedtd viaaaeggldivind alh 89 &G tH@%doﬁe{fE\?ct jad@t 4§as:ﬂd toggle joint arm
rises a_bottom'portion

tective ket .48 conp
5 et PYPalag GV oF B° Batss Sp eSS eLlbieGpPRBpsiton (Fig. 9
oiPh @fosedlpositioREFis 01,8615 M T)2 P ine 465 &tﬂly g&fer Qﬁ*@@%mg edge 53 is

t he outer end of the connectlng pl ece
agnged whichy i, theeclossd poaition o€ theagowen 5€h8‘ntﬁnghy ﬁw@escvyub the protective

jaokbtis, flﬁ&h&”@@ylﬁiﬂrn@alldldﬁr{é@paﬁ' NAYRi> B) isPROAHIGCH e BideSof the cover

50, said closing part 54 entering the inner cone of the connecting piece 17 in the closed position.
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further connected via a toggle joint arm52 with the
protective jacket 48. Said toggle joint arm52 effects

we 2603appi7ag behavi our of the cover 50 whi ch asBam@EB2008/001666
ei ther an open position (Fig. 8) or a closed position
(Figs. 1, 4, 5 and 7). Ch the I nside of the cover a

ti ed wWhi C he cl.o
PETRR I (RN
cpnpties hivalve jdak K8tand 8 valk?el bpdihef 75. aTleyddd Off dafval el diski T3%f elastomeric

rt 54 (Fi 8) ig provided on_the insjde_of the = |
i) R §§b8w)c?fﬂ2)§16r?8gep%€tg 2 ah At et R e speieotagde 17 and
ingrigped osarbyecileavg 23i ke dohnbdlingpeece] ThEGalve disk 73 comprises a slot or
pjece 17 a valve 7 1 is

osition.lnside th ecgtin
OO Bl 1o e Selielgaipa Pl i) Witkent iy £F prigmal pressure i
aSsafR tis@%osed paitiod sBbwKiniBe dawingsval ve opener 75. The
edge of said valve disk 73 of elastonmeric material is

Thbk anRedpbiet 786 tubalae ﬁﬁe c@ftalﬁlhg atlblgtudiBalodiet ?’mhﬁﬁ‘xﬁgeanpénd pushing

t he nect.in [ i pped over
oG FATUPOLID L e Wﬂﬁg P GHutht P ey redjef th valve opener
76 QP isS (bt Sﬂlcﬁi’m) PlotRERBit6\the %hfsiﬁ%ta% Branpdd WRicRreldibuted over the
wi thout exertion of external

sel f-cl osi
cfumabiings | | et st Soig Do OB b GHNS O\ s 25 inside

I RNhRYHg pitEel M A bee BRAMAELar/sholFer® St he coR@N 9 is located.
contai ning a |longitudinal duct 77 having an end

Beléshihe @al&l aisk B atdacitE 29)twihidh iP eﬁltafgeﬂl réMtive h@ tHéQiuHﬁhﬂ)'ugﬂfthe tube 38,

circunferenti al ~.area ,of the valve op
157@“*81 b wEE onEe ChsBt38 FRALR B B GP Yen s BeipmRedby the valve

opﬁerasranged whi ch are distributed over the
circunference. The upper ends of said projections push

Dagiag 0sd ofale witidthwil spike B0 d@fale?udr Boieds plabiR 1A BRCohMGting piece 17,
houl der 55 the i nner cone

iece 1 ove .t he, gnnul ar
R Y% Gne G PE8 VeI RarpHrd Bitiees <ane 491 (3ormg b process the
purditrating pare phsheg againg! taé iftoat FRe tdfahé lv@ltve tobéri&'% \Rfﬁb@eby the latter is

provi ded and._t he val ve C mpve i nt
AsHREE A TreFmiaRe PECS L7 e Brenite B VENE ki ek dgrvalve 71 is
thiS . fofddd ito g‘em&ﬁ infthé Reemipbditsm e llorgPiskee %ite@ndlrﬁiaﬂ ﬂﬁé’@&des into the
or the

cone.is e the connecti
c{iBgtgpifis 5 ToGBR s hestog Eto SERERANE Hish 78 RSPV opener 75 to
ratmfdntd Xs iddidl ipogdtidd) afd the Q610 31 tldeespgiigt rat i ng part
pushes agai nst the front face of the val ve opener 75
A\n’ylé‘luc}bgesﬂiﬁs ih dfetc@hndcinglpis@ BL&Un ittsiatie 1 hee st ftdi flowing out
bg ﬁ %m thu preSS|ng the val ve di sk 73open. The
& @gg fmv?° hus forced to remain in the open
0 |t on_as, | as,the, ext erna ru nf o
s RAre e S 1B RSB B 8 BtV BighevaS Skt o e by way
of)éxal‘dpdxa wad that gliyssuitdide siatikosithdedwat ssiRemay bd Qsdddn cedjuridlion with the
into its initial. al.ve 7 1 cl oses

mé’ﬁ%tfoﬁ] Inprtieylasy H %°§?lbt33%brf’ﬁrhefft8tge xY?é%etzlng pi ece 17

he.val.ve 7.1 are ve fromflow n .
Ao CF S o MReRT A 2 i Bl BES At spike 30
1satm®w®uﬂbdsc thiepfidl A0 odfer thag b fidstionsl foickhbbtwwsml thé Poke34 $nd the cap 24.

TRV Y Sl RIP o Hpbl A ih 10. P

displh-lfbntdi’lfs mﬂu&n tih @Kial dllEplibaanht? Whatein thé thofn PPEiPlaBed Sially relative
H] EF ernal. val e
to the cap r an orientationa dlsplacement (or a wobble), wherein the longitudinal axis

of the thorn 34 becomes non-parallel with a longitudinal axis of the vial 10. This has potentially
serious consequences. In a worst case, the spike may be displaced to such an extent that the

thorn 34 is completely dislodged from the puncture hole that it has created in the cap 24. The
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A drawback of inserting such a w thdrawal spike 30
into a nultidose vial 10 is that the spike 30 is not

weecnsrieti7go the vial 10 other than by fricti onatTiB100£6801666

between the thorn 34 and the cap 24. The spike 30 is
therefore Iiable to be displaced from and vvithin t he

\’Mlailo whild Ef?:ﬁiﬂapé ® 1l cﬁg&ﬁi‘é@ ORAbot %ﬁl‘fér lﬁge i, ep}”ﬁ‘%ﬁ% any remaining doses,

spl acenent, wherein hor n
b&k@”@tﬁ lof theaisktafylecktof steniditycdye R4he axobalr plmnture hole and/or to the need to

lgsrehea%udg\g a@éﬁ&i(?g(?rrent (or a wobble), wherein the

[ onglt axis o he thorn 34 becones non-parall el

Meh hr fhe tﬁ{ﬁg' 4%%1@41& @&h et%{ 31'31‘8dged1 any_di (9 %?cgifn%etg@greo’{ ﬁgm an ideal

potenti a Serious co nCGS
psgsickesmingg pbstwh ‘Emhla(tlmvmlol Oseowhd lzave sotfonm boﬁsbqiienéebe The ideal position

N T e —
withis ¢het helncltamber 2@) ke gresletaroiaed derith (useldcteddt ddehatusie ,thom tip 36 is

e MO P TR W SRR PSSR G B B P o et

agsitibpthetcap tzhevm@mbutddnmdes aiithdrawel df el mncbﬂmwal spi ke

30. Even if the thorn 34 were not conpletely
Adiotheo dgesitieratioy is:iﬂosmhmmmaﬁtagehﬂ'ltleﬂhalfdoﬁﬁht@ﬂ ypiealy, the vial contents
al¥y \@Qﬁc}rﬁmﬂ SlQ’CIQ%S It}}el a(s)sn Idag a} hg%\ép}l %ﬂ,]so attgﬁ%nyh ﬁ\gﬂeﬁ the contents

Serl ous conseq Ue ces.
t@dards thh viak 3413314, whenct hie: ounwnts]c@n bowah@swh bR thdyWdbih 34| Bpecifically via

tlge6ﬂ3%1 cﬁlcp {h%g %garrlﬁ 1tg ggerg {rhtqvcm th%rgﬂgacgli d\(%la'l {I%Qa?ggﬁ)éy inverted, any
coltents l}tmg)beftﬁeerﬁh@ a@@lﬂaad thizefuda dudt bperﬁr@;ln&l% tiﬁ@mttl'pa% drB thaccessible

T NI R SRR e —

depth mdecasaay fa‘nﬁtstdhﬂs W & clemnf ertcap 2Anhébe veRS oft@iadédssible contents

i mse wastage of the vial contents.
Vif’g‘{)‘f‘g%ﬂé the vial contents are w thdrawn by

Y*err?Qﬁl]ie'r @gns'i&?at?ﬁ §Se{3’%| %ge n?rg%é‘sglfsta %P%g f\léi?’ﬁli? 8% E% tl'tfz)?etrcing tip 36 of

gravit ur ges e Con
ﬂWHéﬂmﬂeMt Hé ﬂ’@q’ﬁlaniﬁsn mre todaevmgdnﬁhraaﬂm officanttd) ehetdi@rarisk4hat the duct

g&ﬁ?ﬁs 1h QEA h% ﬁ' t@lhlg ?)%c fnlleuétggaslflg\t?rttltﬁl?f hlgqgg}é/rm? ynterlor wall of the vial

n¢qk\mmqm16 any contents I yi ng between the cap 24 and
the fluid duct opening in the thorn tip 36 are
Itj ip theraders idpsirableriol emurectbatdbaspolte eis wistddirtadie. correct predetermmed depth
W‘\tﬁﬁp(hgl t e toybe i
n%/ond Vq%emd %M # tﬁ‘g(r:gssa?atfo an§ i l\é\ﬁatbo& STt %nﬂéﬁgﬂeeaﬁ?omphsmd by
slg ltlhémpldptlcmby 2 hen. tl*‘heexmnplmta sixflleil rpaamnﬁafer llight be able to insert the
D3 LRE WY C not he i deyation

SESSR e W Lack LA R R 10BBh AR oo “Tgve e thS approach s
lighle tdiungpnteirgor 36l aﬂons:btenttxmnmn&éuld Inf)t chesyediet r at i on

were to be significantly off-centre, there is a risk
Ittip glsotdesirablec to sspwmithegspiken3® hethei al 36 tncahhdndﬂeflﬁﬁﬁsp@dcement issues

ar, I nt er.i.o
o880 AR) bt HSEESY B SR S s
held she Spll{eh?(ﬁ totth@v@bl%e pee&vehtsthein $<Elatttve dlispiacérhent.C Blbﬁveﬁ‘dr this approach
lspdrgglﬂq a?%gg?ﬁglﬁg gﬁg agl\rg: itgtﬁl!eegﬁtngﬁt recHﬁe t ?ﬂli’jt‘f{}%ﬁ@’ hands and/or awkward
mampolapdm shavrbyseskiendly] lessefatiguihgippractbl tieréfbRIdesifable.
exanple, a skilled practitioner mght be able to
AnpsdHarytpeeblem associated with known withdrawal spikes 30 such as that described above

relates to the valve 71 within. With the valves that are typically used, it is possible for fluid

residues to become trapped in the valve, where bacteria could collect and hence pose a
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spike 34 to the correct depth and at the right

| ocati on and orientation. However, this approach is
woiedsiie7t7® human error and a consi stent insertPONWIBIO$/aD1666

not be ensured. It is also desirable to secure the

spike 30 to the vial 10 to elimnate the displ acenent

I ssues. not

. above. ai,n,.,.t.hi s, mgh e acLonml | :
COBS?“'é“%lQP |“|51§gﬂ E)lf’%g%qiuie?tl grw‘Wﬂ@Wﬁ%S%ﬁ’“%%%a ﬁ)gl&t %@hgfgﬁ‘gmlar, fluid
re:g&%si:‘xﬁ&yklﬁb @pped it Hiffistiliato dddess arqas enithint the halve, patiatlaniein the area

|1 S ace

nt,. However, this roagh. i s agai |
abpye thg valve disk £3 ﬁ\;ﬁasrlﬂ Fl{erfg?esﬁﬁﬁ?enratga [pngrso g‘;r)] a‘gdet%g ko% of the valve
opefdrtyshands and/ or awkward mani pul ation. A nore
user-friendly, less fatiguing approach is therefore
SvbhblakhRes, Ahichngietenflt Yiugh appee mudseochatiac wiated, &logedrposition for

wi t hdrawal spi kes 30 such as that described_.above .
capy FHRRING, §-& 9¥ Cle}%wg?&fa% R0 OgyhrRvp H%a%a}cgué%r Plrigeh valves is
HQRQFRMQMgaIIy'used, it is possible for fluid residues

to becone trapped in the val ve, where bacteria could
It G& hRSbreaditishEACHatD Gl saB00 R ai3t M tcbprections kvithothis invention could be

subsequent fl ui i, t hdrawal s _t hrough the spjke 2 hn s
DrHAed SHIR Afch PRI Yracs PR B SRS VR GoR g Ppscd within
tht QoREE AT piddeCRSsoVst 31 pleseiteanvidpwiesurfage that; whan lity thercldshé position, is

area_above the valve disk 73, such as i\&. Elhe éecess ement. the
flysbt Wish nthe RPPFT ETACE offe EQ CURECHIBPIEE of P Y AT Tane ’
preBRRAtic 76'_%?85556@5&%@%@ iRt \é@rﬁel, 19é\ﬂﬂxd3ﬂ1eﬂb§©e iHie Gal¥d U?ﬂmer 75 would be
o b R ey B L eSS A facendenty of
arkN Q3BCi BRI AR tair &dap@k, BEPRowddveih i svabldbleyalRebes benefit from the

I't is therefare enviﬁg ed that sgik@s'zp ﬁgr use inl ¢
adygpisEswTat tprevHof chinipiting Areab TN SEoh, bagtera sengollpct

such a swabbabl e valye. In particular, a s bable, . .

AS D AP oo e BUSIE APREECH, b e RRAPR TG TRt Bk demic influenza
v&Rindfor fropla@BRNInflABnAdpACIinGWkd dseritidddh movddstail im dhagters 17 & 18 of

Ve daio Bl etucllih el 207, BPRERAAEBEENT

pr obl emat i ecess _.bet ween.t he inner, cone 19 h .
It 'épanof’bjf’%e&vtg‘f \}téveatb%gc} p‘ﬂ’,’“{fpﬁ'f‘ erb%ndrl reveeé. m%lnﬂlgcéée ar’?d devices for
délivetifig @ateingq gadlintpasiicular tidcramalthessafekyethereoflil d, in

general and i ndependently of any association with an

D?g’éﬂb%@@gmrﬂi[ﬁe@wﬁﬁ}{ swabbabl e val ves to benefit

rom the advantages associ ated therew th of o
Tht invientidni fagjliates & avuplngofiehwitidrawal tspikp avitharmultidpssctial in a safe and
As indicated above, one possible application of the
SYHFRITSH is for a pandenic influenza vaccination

progr a ek Dl Ue ' ' ' ;
AReing TR it et B8 R G AGABLR LEREY oGt TI TR e o pithcraval
sfikewith eivig), thelddaptedeampising2004, | SBN: 0- 7216- 9688-0. It

is an object of the invention to provide further and

i npr aheHowbodyattSnethbly shemiterewlifiorvingalfirsiend prgl a/secendrnd;

and in_partjcular to increase the safety.thereof. . ‘1.
D1 SCR GEsRRE BB DRERE (R, PHPRIOLIIeEH FLlei pipgeog of the vial
tRgdcoupling of a withdrawal spike with a multidose

vial in a safe and ) .
a second retaining member at the second end adapted to retain at least a portion of the

withdrawal spike,

such that the withdrawal spike is locatable in a predetermined position with respect to
the vial.

According to a second aspect, the invention provides an assembly comprising:
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secure manner. According to a first aspect, the
i nvention provides an adapter configured to couple a
wonodsdnamval spi ke with a vial, the adapter conmpCTraB1gs/001666

a hol |l ow body defined by an outer wall having a first

end and a second end; a first retaining nenber at the
first .end adapted to retain at |east a portion of the

Vi ala‘Vl nd a second retaining nember at the second end
adap‘t‘,@ﬁl&g,vﬂ@%lﬁé @t least a portion of the w thdrawal

spi ke, such that the wi thdrawal spike is beatable in a

pr edmtadaprem ehd ajgsértcomprising:h respect to the vial.

on 25 SuBioy HarFsh Ry o8 oviehal B hARbeE D priens B
an adaaoﬁzgf retaﬁrng%r?lgﬁg %F 1 Hifleh egﬁ?mgaﬂ%slt Q}%tlﬂgﬁjbff the vial; and

def i ned Ravi ng st end

seconds Gétﬂnd ethinlngt mé@bati d1i thg sevonb end attainie ﬁtl llea;st aepudtion of the
retaun ng | | east a portion of the vial; and a second
ret"éi‘i T aﬁB’?f’Efer at the second end retaining at |east

15 ﬁﬁt ak thﬁraWat M@Wcaﬁﬁ'u‘f@ predétenih&@positidad with respect to the

h rawal spi ke is l'ocated in a predeterm ned
p‘ﬂ%lrtlon with respect to the vial. According to a

Accogcqlﬁ% & Qetﬁlii“d a% é% S%’tl&p g v?c}é% qerﬁetﬁocfr%f Q?%gmﬁ’lfmg an assembly for

mnistering multiple
adn&usmtermg rraxlthhmbmﬁeofta conmmpnnit somgrisingthetsteps ol f :
providing a vial containing the conponent; providing a
wi t hptoenang asyilkkentaipingwhakiompoasntadapt er i n accor dance
W th th fi rst S (fct of the invention; fitting the
adapﬁ?rQY Bigtaow “(% &S and fitting the withdrawal

K0Pl dnRBaRdaR h&brdafSeoRTiting Girdt @sRcf STUkd ibvearsiBgCt |

the nvent| on provides a nmethod of preparing nultiple
doseﬁttmgtlwadaptpmmmetmhpnd& ng the steps of:

asse e, as rdance with the third
aspe “‘SF g‘q‘fﬁ\’ﬁiﬁﬁn‘k‘b%"‘to H’r‘??é?ﬂ(%? Tng an injection device
AcEHr@in% h&a ‘%erd:{sﬁé@ | theSilv&ion Wrdviidls 3WhdBo S &S Efiih s alulibl@doses of a

dose nponent fromthe vial into the injection
ceapdnert comprlsmg the steps of:

assembling the assembly in accordance with the third aspect of the invention;

inserting an injection device into the withdrawal spike;

withdrawing substantially a dose of component from the vial into the injection device
through the spike; and

repeating the inserting énd withdrawal steps using further injection devices.

As described above, the vial will generally be a multidose vial, preferably without preservatives.

The adapter

The first retaining member may comprise at least one inwardly extending first projection. The
or each first projection may be disposed at a free end of an associated resiliently deflectable tab
that is defined by a pair of slots in the outer wall, the slots extending at least partially from the
first end towards the second end of the outer wall. The or each first projection may include a
camming surface for engagement by at least a portion of the multidose vial. The outer wall may
include a thinned portion between the ends of the pair of slots at the fixed end of the or each tab

10 aid tab deflection.
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t hrough the spi ke; and repeating the inserting and

W t hdrawal steps using further injection devices. As
wdeswsriiesl above, the vial will generally be aPCT/1B2008/001666

mul ti dose vial, preferably w thout preservatives. The

adapter The first retaining nmenber may conprise at

| east . one _inwar xe di ng first JneC .
eGP 7B OR Sot ABHEBl A pRal cs, e
seadsncasemmngtmdnbeesmdm em}ir;se dmfléaecbaéalmvardh exteatlingssecond projection

d.by a pair of .slqts in.the outer [ 1.
cigfesp e onf el o Siedofas TR g S P ey g disposed
a frovedlsf drf&scﬁ:ﬁ@ddﬁdsiﬁﬂdly@ikﬂéd%l@tab eliat had 4 fixéﬂlcmdcat theamler periphery
[ rst prqjectio include a ¢ ing surfa

ot edfe Hhe By 2ok soe R Rt R  HS e fasedor cnsagement by

at\ld:a%{ a pdiien efthe wvithedalvalgikel Opkioatlyathe bt savhdatpmeinder thinned portion
¥\een t.he 8 %t af fhe pair of slots at the fixed end

atcﬂ“e ¥é o teaid fp d§ °¢90a3i d tab defl ection. The adapt er

R AL SRR T R —

arffi}ar GRCRhAtSRel@les h&ﬁﬁ extentiing St 8 I¢ase X tpprtitinng the flanpd periphery, the
proj ectj on

sed on the out er i h of the
ﬂﬁ“}géﬁ‘ﬁ “mr‘PP@ ‘8‘1'“@ ERCAEARYSIBE 8?@‘&%{ %ﬂ PRS- di sposed
free d of an .assaoci at ed re flect
Thephpirs oo e B o Gt g st Tttt 165 BRyS T s
mhl ®B8genfigh&l t@renﬁﬁﬁlﬁﬂ sgea06 ppitioh ewtheomlmhuanahm @urdlace of the skirt

RO e DR At e‘?fgg %%q%onen%h‘&%/‘ffahe fiasy OBt %thserlal

b udes a % ort on. al i fd ;Ifl a com rlgea air of
SR e, O REPRE st Ehe pRAREReST Tl bR a p
ofpdsengiiping s@ficts) eacedisgidecit an bher biréieg @f AEhosc projuctisg outwardly
an gnnul ar lflitsﬁ t({éat i ncludes a rimextendi ng about at

frpmhe outerwal{ ¢fdhe BdYt he f1 ange periphery, the fI ange

T%U ?aﬁéﬁtg’%éf%}‘;é?%}gg%g .ﬁagmgaggg{xe\ég ﬁggouﬁ?gt% enlpa% omlprlse a thermoplastlc
nkldidg. proj ecting fromthe first end of the body The

skirt may be configured to enshroud at |east a portion
Irpdccbiianas with theisdchndaspecing thesuvehtioe tiof vialheaysdomprishastiel glefining an

dapt.ed_t t,ch
BRSSP L b5 RIS g e chambe
ntg Nqontaie naﬂtlﬂleeaeates afe gadcpp) aghsasr draodluciai weoipg. The cap may be
rec?egg% éré%‘ 3188 rbSCE)P{ ofR g‘%cheE% a'grf% C?éga{g%?g. 21&1% ﬁ%g H:taining member.
The tapamnaly wrﬁpr(matsdfmum ot 2swathhble wélvé.he body. The adapter

may conprise a unitary piece. The adapter nmay conprise )
The tvhlﬁrdmpil aspikie cnayo vbmipning. a housigg andd arpiacing tthomhéhe thorn protruding

cc(ﬁgaﬂg ap gg Pe tdlc%gargheom eeﬁx%hsng 'gh%grf:é(ﬁ@mlﬁyp&?@ Ha?r%omprlse the

nin an o
theomal oﬁtmamtﬂdmwmsplkabélyg matadrtgrmgleﬂmpw icag by ﬂpeedetenmned distance.

T‘ég sﬁ% IhﬁPT Con Iégcglr{}é% in %ﬁre dggtgre ﬁar?gfe agd \h%%cl%en&tgagc'eld% the second

retaining member.

In accordance with the third aspect of the invention, where the vial comprises a shell defining

an interior chamber having an opening zind a cap hermetically sealing the opening, and where

the or each first projection includes a camming surface for engagement by at least a portion of

the vial, the step of fitting the adapter onto the vial may comprise: engaging the camming

surface of the or each first projection with the vial cap; resiliently deflecting outwardly the

associated deflectable tab to a deflected position via a relative axial force between the vial and
-8-
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received in the holl ow body of the adapter and may be
engaged by the first retai ning nenber. The cap may

woaopriisesa septum or a swabbabl e val ve. The wptChaB20&001666
spi ke may conprise a housing and a piercing thorn, the
thorn protruding centrally and perpendicularly from

th«% E&p%ﬁ Uzﬁl'drbg?m e Eﬁ;ﬁgegﬁaﬁc[ fﬂe'?)? @acﬂ’l%*stt pr8fdctRY ttﬁe%ﬁdhs@rst projection

jorn e Wwth bei ng I nsert
henter rotnging fremihedeflegisd byslfeprﬁp é@@tl éherﬁan &dthiti e aﬂldfew borkye
spi ke housi ng be received in the adapter flange
Altgrahtively dareadéﬁg)agléd i peqordanesewish dhe Bitdi aspeey ofrdhebiarentipn, where the
w@ﬁdf:%[laq %ﬁﬁ(@ c Hfse% I'elqmohglh gndaa? Ef%ﬁmgofh?hh fhe ﬁl&‘ﬁrﬁrb%ng centrally and

e via r|se Ining an‘interi
peqimdfo&llarlh &oimthe hnusmm nmdmghfam thear cagh sqecrmiameqidnyncludes a camming
€ I N d r
sub Fl%e] f(;f)ét%lngg %m%gﬁe Epa glegﬂrh 3/1\‘9% 82 Bﬂ%?\g\fgl{edr%%ﬁrkgaﬁga gfg rrslteer?t of fitting the
witlydrawal Ispiks tont® tb@ adapten ey cbxlnprlm engagingéhes caapniog seiftceiofihe or each
sk PSR 0Lt S B SPORE, SEfeIB TR e socincs
defflectable ahb t@p; deflested lpeslucbryvxdeaf ker}azttvierq;;ciah Ubmartgtweenttbe spike and the
R S PRRL R LR 2 P B RSP RRL B0 o s
prafdetidnehienca ndupagsirory thehéefleaipd Ipesitiond ta feeaim theespide Housigg against the
(grotﬁctlon the or each first projection hence
a iy fromthe deflected position to retain the
Inaaég?r argclggvilllth eith n?lgictg\g’(ri gg%eefoﬁrt@ %gélﬁfe bt;/ ﬁl ?{ré‘%gltlon t{xe c?mponent may
amhmmcmvamhwoamhwhatmﬂuheammmhﬂramal spi ke conprises a
housi ng and a piercing thorn, the thorn protruding o
Acdaitwil| typicalhdbpmrpentia glasapt plasticomtetid. Mwsi nglasaisdised, then it is
pre errfzg tc>t a%roro%ﬁ%gte ?a%%) !ngep{h?ll) ?%daqﬂné %QJSUdeS a_canmmi ng

ace tor eng east a portion of the

A\%atl hsgr; ?t’é’?ablys érhﬁe Beggresdtc%&p&lient staha&igco tlthe wi t hdr awal

apter nprise: engagi ng the
1 r
FAU LS5, S S90S PRA R BT B Bt s

canfpeneigs.oci at ed defl ectable tab to a defl ected p05|t|on

via a relative axial force between the spike and the
Andsaombly, acaprdingas shanigeenseashest of g ineeptionimey e prekagrdogether with a
dSREQNEEVRED \fcﬁtdsoans rfgg R mSAEN pRRGYAkopLR Sk Qr%eth(ﬁns%@h delivery
returnlng rom-t ected pbsition to retain
d@pnekecmnmdgxgagal et rtun@e@dafp degesf (capigiaed g the wal Where a
ﬁn?ﬁbg{]g%g B\ﬁernpls%&ﬁgé% %/ﬁl?atsﬂirfgg 8L stiliGe WLt hRRARHave a needle

e invention onent. may conprise a
atipghest toelt, althewehas separatmpsedisrmey baieuiplied With\theyrigige for assembly and
%@h&saldk Myl dfRAS Rn éﬁ‘ n&!e?s%ﬁlyocforrfé' %‘a%kég%d Rtedd &ociated needle unit,
ere’a gl dss 1s use hen 1"t referred to use a
bigareonithble & kavghasedle m1h%tachqdéwb&n‘soda lime glass. A
vial is preferably sterilized before a conponent is
MetiaRlSl of Wedtinent] Bnduiiispansl efBe vadchiel at ex- sensi tive

patients, the devices preferably do not include |atex
Devipgsei étm igvention are suitable for administration of vaccines to human or animal patients,

and the invention provides a method of raising an immune response in a patient, comprising the

step of administering a composition from a vial to the patient.

General

The term “comprising” encompasses “including” as well as “consisting” e.g. a composition

“comprising” X may consist exclusively of X or may include something additional e.g. X + Y.
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An assenbly according to the second aspect of the
i nvention may be packaged together with a delivery

wdevisge717s8uch as a syringe, or may be packagedprtogeiohg001666

with a set of such delivery devices corresponding to
t he nunber of doses cont ained in the vial. Were a

onposj tion/ co I S gdW|t syrin
%Wﬂﬁfe Cl Sk f il %eﬁa?frt g’f?i‘%fg 9@%5 ad h%moamon which is
“hibstadlidlJOfeE” GomePamay %en@ﬁgﬁl&elyaﬁfeebﬁoﬁnuyp twiede Wetddsary, the word

“bigreaab i o a%%?g%?heyi“ e et | oY

witten pHby BYERIoR t h an
SSOCIﬂEed needl.e unit u e suitahle to have a

t a
PHtT Infeletiethed rtualerlﬁaéﬁfﬁ{uﬁ/éma% qufexem@ls{xd%ﬁ%
qa adm ]i;tcratl on of the vaccine DeV| ces of the
nlsse sRecHirally satedia Ipgcss FURPTEME Astep (Mg teP of BIOES ¢neponents does

nbOreQ Uit MnyOgpedific WRder BAkIARAS. SThud 06npdHRnis WY BE lkiked in any order. Where
provi des a nethod of raising an inmmune response in a

38 P8 HToC ETIPRSF AIGD EHCITRABHS CHEA GmbERSAIYIE Gach other, and then the

c6RBRASdH hPbd EoaiBimed Wit thé thildR8mBaieneBl: Ceneral The
term" corrpr|S| ng" enconpasses " ncI udi ng" as wel | as

Bmﬁﬁgexc Tﬁ)l@ %g%%(?él on "conprising" X may

consi's u3|ve may i ncl ude sonethlng

Tae Ghviehdiads desd@ibed ptreYy By QayWoF Bxanipld) By defetefibd 3 thé Q@&hed Figures, in
rixg{ljlbe)(d ude ' corrpl etely" e.g. a conposition which is
stantially free" fromY may be conpletely free

ere n cessar t he ,wor substantial l y" may
FE‘% lo%“ftf%?\hf f‘?{%y RFSTHCR Y VAFYs q‘“PWE Viahvent i on. The
relation to a nunerig Lﬂexnreans

Gy %&T@m@fﬂveme@@ g?cg%wtﬁﬂe aregal e o
F@‘%%ﬁﬁ‘i‘ﬁ@ D BEPge ey iy g a&%ytega B feRtigior of
ey C@%?ngets SR B Rl %nzoﬁ{agﬁéhts

LN t.h.eac ot and t

G AR uf b LGP h I b iroPRool o et Af the invemion
agpiplly al&ﬁb&pmﬁ)ﬁﬁ@ﬁbﬁmya\l OF DRAW NGS The invention is

descri bed, purely by way of exanple, by reference to
FlGve ifltsteatdsed aFieppblyed the invasttion b aspdnthledifoith ustrates, in

a cut-away perspective view, a known vial; FIG 2
FI1G| idlpsteatess, defail, partiad cgtpaedyi pesspedtiowyiea diisassestbdy of BIG. 5;

W thdrawal spike;, FIG 3Aillustrates, in a
Ffer $pillustraies idsieil, snt-awkapyiew of theheppenvemtioronf thd @ithRwal spike

cJ,A, Meht & eS %thHI away view along line B-B of FIG

FI G ustrates an expl oded view of the three

Ff@npﬂﬂgﬂﬁés,%fché?ﬁhtﬁﬁyﬁ n &ET téggtéd mriesg;lf?é)en%o%ﬁéc%%ci % the withdrawal

al'igned prior to as
spike eprapapent off the inventéom; ﬁhmadapteastgtewbl eungfonenty being omitted for clarity;

and

FIG. 9 illustrates a schematic step of connecting a syringe to an assembly of the invention.

MODES FOR CARRYING OUT THE INVENTION

Adapter

An adapter 60 comprises a hollow cylindrical body 62 defined by an outer wall 63 having a first

end 64 and a second end 66 and a longitudinal axis. A skirt 68 projects from the first end 64 of

the body 62. The skirt 68 includes a substantially cylindrical body 70 having the same

longitudinal axis but a greater diameter than the body 62. A tapered shoulder portion 72
-10-
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FIG 6 illustrates a detail, partial cut-away
perspective view of the assenbly of FIG 5; FIG 7

woOhkbasstiriages a detail, cut-away view of the upper/1B2008/001666
portion of the w thdrawal spi ke conponent of the
invention; FIG 8 illustrates, schematically and in

cogée? th% gﬂﬁ gﬁ&é'n?@to%x h@d%?er $& t@gxr d?ar %t M4 agérfﬂ%htwardly from

e 1 nverti on, er and vi al
th€ sdrpanat & diehengitanialk @d The langeadi etxyendsamdl 1tar@, tha is perpendicular to

o oSS SR PAL 0, A BB e AR s
diGhtriZdty dphdseiiphio viskemiling ribmpaderpt’ér 60 conpri ses a

hol Il ow cylindrical body 62 defined by an outer wall 63
Ahgi f&alﬁnglm@ﬁbee rigl pelvideddatathe drsinohdeofdthe Gidapter hody 62 for securely

| ongi t ud aI skirt 68.pr r
refaynga %Vlglolz)y @? Lflﬁlg sglylxﬁ 18 Jg@‘y;l ncf {hg %B\pﬁ t}rple dfbussed in the
oI perst ??gérﬁbf Yhe%ﬂebifﬁﬁﬂldha{mbcrtd&reﬁgb e vIGR) t Iaad sﬁanﬁ"he first retaining
ongi tudi nal axis ater.di a
me b o e RO PROEE PULCT R By e g P 78, cach
dlbﬁ?b;‘d 5104 free érfaesdolaﬁaemt BFochedyreGRentl deflectabllatab 82 aBgh tal4 82 is defined
ext ends out war e seco
by\a ppir ggpa )qlaéﬁb)és &n netE 8%8%“’?“ 6%?%1 536{8 %{1 ﬁa{%gdlggglﬁreast partially
frgfnrt?ﬁ ek ekd 64 tdv@r&dfl(ﬂ? |sé1ibfg<}1 tndlb6af thaxuer oklltdned abpmtpenﬁﬁ:ular slot 85
e periphery o e re.i
infrsaORotREAN o0 368l Tpend 0F- (pdiedinag? PF IRy £5 dfinpte 6 is
f&&gd&fl ftlltlerh §1§ter:j elb?imi ﬂ&g%rﬁﬁﬂbarpdrﬁorpbbwdri@d th:ckpds_e foi a purpose to be
end o e ada secur retaigi n -
desaribadibdewyi Ea"fc ‘% %dﬁ%‘g&\?laaﬁ '{5 gge xgﬁfng{nﬁ in a plane
Jﬁﬁ&i’&i’(%uﬂéf ﬂf il lﬁﬁgi?lﬁﬁﬁl hotis bh&ne afgnértydp oL tahd gn @bhd;th:@ammmg surface
ecification w re
o RS i Ao SRR e B It of o st
b@ %Mafds@ﬁe geemraﬂlhmmmdu ng first proj ectl ons

each di sposed at a free end 80 of an associ at ed

AI @Sdn{d @ﬁtnlmg ;ﬂaﬁbaqi pﬂolveledi aih8Rcortcbenkd 66 alb (18 2dagerdekly G2 for securely
pailr

axi s|. ot.
r%gmng@gmtl}qﬁ@&lag 3§ 4T élﬁia%\%aé 5 1?( ?é’ ma b%) g? tth%q{ﬂ%(vn type discussed
i ﬂ?ﬁ@)}f@hﬁllgrpdiﬁdn efldae%etlﬁxémodswﬂh efaemond H6d26 6Thﬁf seched retaining
outer wa endi c 0
nilqlﬁl@]? eqmpfésgf ?ﬁéarqqﬁlgcaél (ﬁpgosgg pay ?I!]Ig&afﬁ? e%(tendlag 8%00]1%{)1’0‘]601510115 92,
eﬁd‘lﬁdlg oié&ﬂat&rfﬁe%d@a(ﬂﬁ ah absogﬁted aesdletm:bj' defB6tabks thtpPerdiach tab 96 has a
outer wa oyl de L]
ﬁXﬁ‘S glkdﬁ;gglée QuLGr pgrlélﬁ% 8€t ANgS d %}{ég %Ed ?Fe%!ﬁ’ %% 96, a dimple 98 is
ff)ﬂrrgeﬂttg P OIi@RCA p@rﬂhoﬂ &f Iréthﬂcetﬁ&xgckaeslrslfatatl papbsedn lﬁ&lescrlbed blelow Each
ext endi.n ne en ul.ar 10
sgeand p&fje(‘glﬁg g?a &gzg\{d% a 6@@9&) (ﬁ)aex eﬁldléxglng lealmg ggrbﬁé{ di 3 plane of the
fﬁtﬂgi @iﬁ@nc@@ntobﬂt]ud eagahingrsudadei ]ifE mat\t/mg@bershﬁped wedge shaped profile,
profile e I.rs
Gingghisrersbhy oe %Q% bl 8 et Bl a3 Mg etor
t her eof econ nmber ot
Thegsi @t émn% Brojge 19%9 éZg‘lla QEP@%CHE’S‘@C“%?SI?@IQ%C Cﬁa(iir (ﬁtﬁrgtr})“?‘qectlons 78.
TiRt aé b rlﬁy,at}wl filsel rpRuyattionpi ﬂ%earféOarréﬁlged \at t(hdzndvv&SO% phdué the adapter
c?xsc):urrr?fierence whxlst ttl]l secong\grOJ%BonstJZ ate. z?r?a%ged at 90° and 270° respectively.

The adapter 60 further includes a diametrically opposed pair of gripping surfaces 104. Each
gripping surface is disposed on an outer surface of a boss 106 projecting from the outer wall 63.
The gripping surfaces are arranged in line with the second projections 92, i.e. at 90° and 270°
about the adapter circumference respectively. The gripping surfaces are ergonomically

contoured to be gripped between a user’s finger and thumb.
-11-



in the opening portion of the specification with
reference to FIG 2. The second retaining nenber

woaopriizes a di anetrically opposed pair of i nwaCcTiig2008/001666

ext endi ng second projections 92, each disposed at a
free end 94 of an associ ated resiliently defl ectabl e

q ah 96.has.a fi d_at. t
N o R -
apd all g@mpanaitnhiersod 8rei Mtdgeailyefdrhal. pThe iadeptér @YY tuinblyobe formed by

o RSt ol R R Do BomlS o EHT | on 100

extend| ng in a plane paraIIeI to the plane of the

Astetfle 74 and an obl i que camming surface 102 that

.b .
OGRS LRSS By R BT s
chp Xeof thavhultideseegdl. 10§I'hfe theainteriof sustacoing amiamaatthan BsbsBidtially matches

B RO Y

. ef@restimt airer%in]g}eldahls céhtaall‘lg ai@Armlycedurédie tashaplidose vial 10 with minimal

10

15

20

25

30

%l GRS ?P§dh %‘?66 he%%glclt%nd projections 92 are

arrang ively. The adapter 60

"[fhtL:J rf‘f% ?%tamgt lr#cgrgéeg Cilgég%grgég(lﬁ%?ﬂl Y opﬁtﬁtcélgaﬁtgg glrat portions 88 of the first
pdn@pomefﬁ angaganthe ummrmémof ihe eapikim 2.0 The ﬂrﬁ&exﬁg"a@r@éﬁt pbR@ents the vial

16 rfpo% tbel g Odﬁplﬂceg\%%{éa uﬁ 8 ? Elé - ! %1%%’5 %g | eg 3 %eg%ﬁy, e uiltergngagement is

range
1ra¢Ve@ﬂ)leasmth2H@ oabo thte atdhﬁeaﬁ[ahiselﬁeeﬁ irétained o @iCeial cap 24 it is locked in

o8 PREL ol vl Sy B AR ionPE KB SePlARRaT ol vt 10 and e

addptamio 0, Thue wiltialpd m‘evcﬁﬂ) delirpite stempss td drh@ve)thgidagRr 60 Rah the vial 10.
is to say, the body 62, skirt 68 and flange 74, and
Th¢ kdaptarpbitebedy Thexdesifoultiee pontibe 2 abgephel alefinel an Thi&ior surface that is

e WA Q
s%%ﬁ%@é%mggtoggkhggpdggg ﬂ%%%ﬁﬁﬁ Fﬁ@ﬁk& Y‘%l%ﬁtgpngﬁtbm“PmTOf
thesria rbdlypoFtien barerthevadal st8ldef pd‘rhm E&:Ia[ptpefttcﬁﬁr higesadagter skirt interior

st!lrEatcg Etﬁso;{ Eti)‘ﬁief f?l%ﬁjsu%g%{lt a!llg 6%% \?iq' (thap %van.% R%{lsrﬁ{%t%g 8Pter surface
ogthe foatt;ewwéé?» al'hi dosetfis of tﬂeatppmﬁwsﬁommﬂtbd Viyl Tﬂaﬁzﬁlliiﬁ‘ $het ddepter skirt 68

%&P%nasg}eggﬁ&ﬁ i nptttt:{:go 4 en r!a<l )r %ndgtg m‘gg Ié](eecng{jigté et Y]lgl( P({ Wéth minimal

axiglapiseignéBni of the adap&rl@ a‘nd d/laﬂ llﬂnﬂly addmcm erloessive dgal displacement of
OB 988 el M0 7,0 B AP ADRE i e
adaptyga cfes an@elabﬂpum pdmoxtsthZt 1&ular, the flat portions

88 of the first projections 78 engage the underside of
Thmﬂartgaﬂ4salnd i p@tioMEs amtsized agrhghepein rpcremcethds platekshaped housing 32

of ﬂ(l}g k&{ltit?ra%f)gﬂ’g?ee%dq g egt{hg @An{%ﬁ g%fn%&e ;Slé r}11¥ arlO (l;t rﬁ 1ong Jg)esubstantlally matches

thie rouwv diagiets ef tha shike hallsmg'fﬂe Theelael ﬁpbﬁuhe 6k hmsb@@lz on the adapter

ked
eI, Kol i o R 78 by bR S i 20, 6s conteatly
redéiggsl ‘attbrmlm adaptet 6k S'mad tha Glamged74t Hae a@dmptt ﬂirfaﬁé)thathblberpendlcular to

I Vv, i berate att renmove t
th\é"éld%qtgr lég%%dfhgfn %retc\ll/ siice % spﬁ:ﬁ* tﬁ% atat trgc%s PEIDg ?Jlafb’ from the
dlacnshapétb s;bllde hoqmmg Bnwitéh thegspikeetiousiag i3aeis asediviiedn Me flange 74 the
lo%g Ituda G it gf thé splke thorn 34 is coincident with that of the adapter 60.
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si zed and shaped to receive an upper portion of the

mul tidose vial 10 including at |east part of the via
woads/ipoir7gi on 14 and the vial shoul der porti onpd®1B1008/001666

particular, the adapter skirt interior surface has a

profile that substantially matches that of the

. 1100, : ] Ut e urface of the oute .
S B R LS B A B 10 s i
ofjihalcerifal veixially aligied cadzptier ofte mithGBwalspikees0 t6 Bukiaster 60, the spike

AoRESsrerte b B R Rl Hell grnent of the

apter 60 and vi,al 10. |In addition, .excessive,. axi a -
TP SRR achin2 et e csiirs o Mg Rip B0 Brosfisl gbe fat portons
106 ofrtby estbad! phojedtions DD teapsieohe appat supfacé be tHee?jSﬂQﬁhd'r)]ﬁéﬁlg 32. The

.adapter skirt and,vial shoul der .portions 72, T
R BEmTEP VPR i OPIE HlolToB CHIEE SIpRCHalsaisend o adapter 60,
Prﬁ_creﬁalygthé terpigagemah dpe@vaoibRi S?gl 313’% @{cg ttl’&%pi’l@e@@d{a_@%@én retained on
spi ke i.e e. i nner dj ameter o e rimaportions ]
b Ot isclopkedhin A TG Touketsr el Aoty Peopipieeidental relative
dplakéindno BS itrRgspde. 30ThRI tb Qt&?)t&i %O, Q)ﬁ% %vﬁlﬁ a?ﬁ iplefeMQUsib&ste attempts to
and within the rim

32 on th ter flange 7
rAPEt %%’ﬁ‘?%%%ﬂ’é§d%m%ft60t he withdrawal spike 30 is
entrall eceived within the adapter 60. Since the ‘
THE Atpler £ thiRaRiys s iR A GG SOl B maduva spike 30 with

tHeomuhidosedaipl ¢0. |TH3Gddapdi Wtﬁ)ate@%ﬁ&vvﬂﬁ?’raﬁlhlnﬁﬁ{et B i$Ri K Sredetermined
rom e

thorn 34 protrudes perpendicul arly th ) '
PERGe Wil 5BRL9 BE THUBLOG D hraring HURE RSP, i goupled to the
mdfidose vieCH el @laptdtB0f TABPEddrohined PRI bHEsPBAIsAY ki spike thom
.thorn 34 is caq ent with that of the

1 he spi I nci ] !
38 hepEdp 3Bl Bjpoiiert wilh gt loReiasiel Rl of loNgpsa A and at a depth
juspsutBcitntaslerdtiret that telat penfiys bPth Meory tipB6 42 no@PECIRN by the plug 26
axi.al angEed connecti on of

rtue, of éhe central, I .
0'%/ C\%P@E GP4wE oL 57 Keeras %n%hrfé LYgptieant gejume betwegh he underside of
tHelpdug 2 63hd thesfluie dlictabéningindheshbal tiyzel i gned with the

vial 10. The second retaini ng nenber engages the
M Y, wpipbke 30. In particular, the flat portions

100 of the second projections 92 engage the upper
Thamidddsofvid H® apl the itukawad Pie herei cvupled ngageBdpter 60 in the

e spi ke 30 from being displaced axially out

ﬁg¥§¥§g£§5%gter 60. Preferably, the interengagenent is

i LT -S| h ce t spi ke 30 has heen. . .
Py X RSB RS2 R0 et 8RS o oy A€ i pepsing 32 i
insertsidi ango thiel ddaptet flarge y74pryenetative agial setibrabetwednathe weithdrawal spike 30

i spl t i,ke 30.and t adapt er but . .
ofl BESFEEPES L P0G, RS 100l 6 SRR s 2
bropglitein®0cdntaotrmiithethe derpné préjéetiohd 62 ad@ptietue &P thdoblique angle of the

rves j r redi ar nh to..couple th
A 5300TTAEL G52 TEESTbyHRuSCHDbE e s e on
pmwagmsm tpdmg@ﬂectt#tbya‘dlialm duawvaadly i Fesilia dﬁﬂedtiﬁln af éhe free ends 94 of

I m n sitiopn wth respect .to tne Ll e .
R RO MR RSB R R 008 eteion o
thethlts 9fos &he iraiial]c&ﬂ?}tioh%nﬁﬁl&phﬂﬁl 3. seddid projRERINE 1971 A€ Qufficiently

on to t

sj t.i.0n, COLres spi ke thorn.34 being in L.
S SR FRSR o o, 51 ke dgfececond prjections
9niéfirieciosianeti didméter haisqudl t6 e butbrudhméersll ot 16é pike hBusing 32. The

nsure. that. t he duct, openings of the thorn tip 36 are
Spﬁg SIS I2 S (e pfaéser§| tﬁ@)ug the second projections 92 until the underside of the
spike housing 32 has passed beyond the second projections 92. At that point, the tabs 96 are

urged to return from their deflected positions by virtue of their resilience, whereupon the flat
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35

of the cap 24 and yet not so deep as to include a

significant vol unme between the underside of the plug
waao@nd7i7ke fluid duct opening in the thorn ti pCcB8B2008/001666

Met hod of Assenbling The nmultidose vial 10 and the

wi t hdrawal spike 30 are coupled via the adapter 60 in

the f oW manner rs th i t hdr | spike 30Q

rbfr A0S AR st B the) o st BAro ree (&t housing 32
withirs the @ladgt T4sanidrimeporeiohsOrttan disosssediapyer flange 74 by

rel ati ve axial notion between the w thdrawal spike 30
mmﬁﬁshaa@dlapy;ﬁcalga;anaa dudat the rporne loﬁiﬂai{@fa&ﬁiealsudl{[%hét%:pre -assembled

i de. of t.h e housing 32 js brou into
St pAAL RO FaYRIBE B g Rt Fset Howsvopi F Wilkbepppreciate tha
thil €irsd Blag ety alegheRivelly b lRerrea 6T A thePoirdt 3 8% ok dfan gﬁh&hﬁ&ilate stage in
t he s& Ee 30 axially relative to the adapter 60 urges
the PRl cBHp: projections 92 to be deflected radially
ut rdlé via resilient deflection of the free ends 94

S6f° grierdy) i figd dhihe vl A8 Jbissrepndstage it pisallogarried out at the
peiit 6Ngke (Il 8y e RkRa a0RinditétidatRe Haf doRfehisP HOKeveR gt &Jﬁpbce appreciated

96. .The r dlal defl ection continues until the second

¥ Shis Stqon stag mppy clistrtively bacptyied out alcthe poing of magwiactuee or at any

u’ﬁéﬁaﬁeﬂﬁtﬁb Qiget iN&h& Rippsy SRS MOpaddouldr; e MHRbF!didcNE the cap 24 has to be
def | second projections 92 define an inner

' th&}m iheayial L0.dhe apper sutiies ofthe capiR4npartieulasty theeplug portion 26
tifeBdIEEis @le%eﬂ itha didiifchRt &R AAHELE R 36 id ﬁxsérﬁg r?ntB Qﬁ’esﬁgpter skirt 68

throu the second projections 92 until the undersi

b&rd?thv& ag&&l RetiRg H%tWﬁEP tho a%erégsag@ &leb@%l dAd In thés regardife flared shape

oPthejskiet 680d38istd 2n thélinsbRRh. M Rither I@ﬁtl&@@éal%tf% Sthd ﬁ%feg urface of the
eturn fromthejr deflected positions by virtu f

%é‘? prtpisdhe fishenrd o4pkthe agdenierttody 6P ang s brpughs intogontact with the first

@hibh£78. NBy WRARIof I §fRe Bhelt BE h%ra;hllﬁﬁl
ﬂ’i’ all n fhh é} yRae of 3 ¢ ngl s 3nglt oF t nﬁ?&&fa@& ﬁ?u&g&ng the vial 10

an
a%“? G ihide peapker oiusges é‘%eeféf Sfdﬁel\?@mmrﬁi? o bq &ﬂec@d ggénlly outwardly

viaSrehldéthﬁﬂédﬁoﬁ B Tthe fe® bidsago éihlﬁe Rk 130 Rim WHY @€ tktSorojections 78

a pre-assenbl ed spi ke and adapter unit Is
e’f‘ﬁ‘b‘r JE ‘%}mﬂ?ﬁ Spéif d?%f’étleﬁef the dabs 8piovlbo spdialjdeflggtion cpetinues until

th%mlrﬁtq}i bjaétiRels 1781 aﬁe shfﬂc%anflf/ H&ﬁec&tdalg Bl hePabBENEH thy @agxy%b?e until the

rried out i nt use or at any interne
ag eqtsd first WW&“%& B g ﬁefg'ﬁa%wmgékwer thatds epaptocthe gater diameter of the
cafp 24 ,618tably thé @ufét aiam&lr of tHeScap QRIS STRAUGD '2@ i M?LJ&:H through the
ried o oint of use (i.e. by

i iojscliomy 8&@]“% H’é upslepide gihe gansskirt %hweﬁsed besoi the fet projections

78.[3131{ that piikgtht B 8L RteSurs QL Retutt BAL tHER et L &S ﬁlﬁftfoﬁ?i))y virtue of their
carried out at the point of manufacture or at

qu feRrempgrRondhe Jut HOﬁmtnﬁ &3 yngpslig/the yadarsidg of thepan skirt £$ to retain the

cdp et WithiR tefaldasteSiod9 62 b @isGrRd2boas to be renoved from
the vial 10, the upper surface of the cap 24,

Hﬁﬂd’et typlaBy, |the tvhﬁdlﬁbvbﬂgspil&rj()‘ i9 first @oﬁrﬁ@t‘é@@(ﬁ the'a%aﬁtt\ﬁatﬁ)b then the vial
a disin ectan&kand then the vial 10 is inserte

1‘3“!& WnP?Féedat@é ¢ apsemRied (withdrapsal prikendq grd adapisr 6o wil be appreciated,
h&l&év‘é@ @Hht tﬂéﬁtﬁﬁi@&ﬂ@ﬁ m@b@:@%r&éﬁe siéh "i‘ﬁat &Q ad!qﬁeltdry 1§ ﬁrst connected to the

the flared shape of the skirt assi st

V‘Ph go F‘?f% tiepithmspiks, 39 iy ?W@?Ct?det%ﬁw \a&se@kleélvla’fdiﬂl %md adtalbter 60. During
fittinp e WiHhdrBwE PlkelIWto the assembled vial 10 and adapter 60 in this alternative, the

piercing tip 36 of the thorn 34 is brought into contact with the upper surface of the cap 24 and
subsequently penetrates and passes through the cap plug 26 until it reaches the above-mentioned
predetermined position. The assembly process may either be manual or automated, or a

combination of the two.
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cap 24 enters the first end 64 of the adapter body 62

and is brought into contact with the first projections
w@o0sBy7vBrt ue of the oblique angle of the canmerCmgB2008/001666

surfaces 90, urging the vial 10 axially relative to

the adapter 60 urges the first projections 78 to be

MG PG Rl BT oe Sohh®T o wi ch the.
The ﬁ%%mﬁry%aﬁ%%lu@&ﬁmﬁ:ﬁe Bre Eﬁﬁ‘t%n &hﬁulﬁbl@ﬁ'o?e% ?g c@h‘n oﬁéﬁ? A first dose is

defl ectjon of the tabs The radial def
“E flermuam the jmultidpse f‘ﬁlarlsfﬂlarpla‘?ﬂ by dpsstting anr mjectlon device, such as a
sﬁufgfe' ﬁlk&ﬂfelth}@%waﬂ %};ﬂ‘éé 30 Qn@lgtQNnd %s&ﬂaa dQJe &;h{%r G@4nple 0.5ml
.e. until the deflected first prOJe 8

Valémen’éltoaﬁhe ini¢réien dpvipeyia thetspike 304n eqmadentucmat inen@ut €his might include
ifleAg! ¢

i eﬁ'ig ggé %SQI rrrllglp & Eﬁs@xﬂegfﬁgt JE@E&P&%eﬁtﬁ? a%égsgtglee gﬂr ﬁﬁeﬁu% Iqgct of the thorn
tip |36 {4 segongd rapf subseavent Agses ate then Methdm&aa nieert)flg,tlhl gurn, subsequent
r{'}éb@ioﬁ iﬁb‘tylﬁeastzlﬁtggtfi}?] tsﬁﬁéégqmpgéﬂ%ggo h‘%l ulrhragrﬁ 6‘8%% 1a?1x a%dose into each
S‘fhs@ﬂﬂetlhml‘?c’ﬂd%fdle@é@ géh thesipikieoisinby Own‘felntlenerbfmddnen r The insertion and

W'itﬁ&l'al)&)agﬁéﬁ ar c“?ltl 0l v{(l teg\ggr attré 86p§ 8p underlie

t he un e cap F8I N the cap 24

Itv%/l%l:ﬂg gle Itn)t;éd @ﬁee Oﬁ% fﬂ%fzi'ﬁﬁgﬂio 8)%1?6 %ﬂ%& orn i necﬁ% Js assured by

thedpth@élné@dﬁmteraswlém dnatbhe mhet mexiwugl ari@unit of canmmmtodié removed from
tHer}ﬁ'ulﬂéocs% G tamtﬂetkg&&ho lat f/tglj}e@eoeﬁ) sé”i?l% t@?ﬁtﬁ%lraw an z}dgélronal dose over

be appreci at

th?al}ormalr weeifisd aumber bf teres forhthe aelitese 64l 165 b‘yl vistue of the overfill

GR Vi
Ao ngg %nggm%ngd% (g/easl?elﬁ‘g)t{? e@o‘%}u{gp %%b{hlg E’at% Réﬁali %? ee%u%eowas'tage and hence
topypYidga friore ¢ffigientrdministration nhviaksinlests30 t o the

assenbled vial 10 and adapter 60 in this alternative,
Tty widl P apripeiged ithat agemptivendevices and aptlicsls fvaw bg henvisaged by combining
FeBRAdsAE bp ;benlihté BEmBBLSs RLfotA0M %&a&pﬁr cap 24 and

subsequently penetrates and pa ses ough the cap
T Rﬂegf?e%guﬂésb tidn JfaRC ﬂﬁ%nttdﬁ%a@%@éﬁp%@eﬂ %g%gay of example It will be
pr ed rnlne position he assenbliy process
aléﬁr?q*?é‘? that nmeERUS varatians Bydetailpan be made mﬂmlﬂtakpa)‘hn@from tlee spirit and
ofMBE hdni@dn, Preparing Multipl e Doses of a Conponent
T e assenbly can be used in the preparation of
Fé’ﬂ-ﬁxﬁin@lee tlﬁCiﬁﬁ‘e‘htl@ﬁ hés GRURIARERE] 1rftht3 'cBﬁ'tt': t %% é@atlon against influenza,
rawn fromthe nultidose_ vial 0
b‘?th"s‘@?‘%l‘il Reeamlly apricable fo wseinetion ag@l’@ﬁ Oél?r Hirgsgs.i nge, into
he wit hdravval spi ke 30 and drawing substantially a

Fo¥eTpthe afj?i?*erefi@ab?ﬁ beerpdesgrbed & bertted tattee kriosni tipecafimdtidose vial 10

il n FFG.{ NearPhbiRe 3s s GRY BB 8!
m ght include invert |engS tahe lE’leserr‘ol y %ﬁ ens %hﬁte ! ich a vial.

Hpwevesdhinsrhern made gleardbithy igvesjiop fendt limited duapplisstiontte such vials 10
arfdhﬁﬁ&dﬁlg@ tBSshafe SRSF Mo RAGorSHRE Qdﬁ‘f)fétr 68 91%2%6 aﬁﬁ)ém&}ans mutandis

drawn b |nsert|ng in turn, subsequeht i nject
tocpéq,t, thgr fiprdoanchehaged maltitseiglse oEVl@Qfﬂb’n dhenagaypted rGthangi shape and

c&ﬁ@ﬁﬁiﬁéﬁ Apprdptiate eaene mta LloSAEFbsSiBRIRIY Sﬁ‘fsd aalﬁﬁrd 18} 10.

devi ce vi‘a the Spl In a conventional nmanne

Slhﬂﬁﬂ&tthé’ BdpRE 601Kk gééﬁ%kcr%E@ t‘f‘edCtQ o IBHGA tglgbt (# »}nmzi?awal spike

vial contents are | ete ouI d be note
3¢ Rlasteated BIcKIGy 2pand b¢ncp heer sliw@n aod configugation @ppropriate to guch a spike.

Ho\evleRat hdsSheRS $H4E L1elY that the invention is not limited in application to such spikes
30 and accordingly the shape and configuration of the adapter 60 may be adapted mutatis

mutandis to suit other sized and shaped withdrawal spikes.
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the spi ke and adapter assenbly enabl es the maxi num

amount of contents to be renoved fromthe nultidose
woRels/1101780 the extent that it may be possi bl ePC®/1B2008/001666

wi t hdraw an additi onal dose over the nom nal specified

nunber of doses for the nmultidose vial 10, by virtue

r le.alil ove... Thus

MU 1K b e BAARE ol tloP 061 BRRY Sindava ik 30, which is
typénatie incduded dv btbek bam&efrethantﬂrlagta \adm) Wik fiei spi“ke @d attached, could
1n§érﬁ4re g@:ﬁglﬁ dstn’?ootlwv Jﬁ\ﬁr%\g%l ﬁg/lﬁgrlga bh ﬁcé)réméiy, the liquid
filterahayr eesoraisted frpmapwittatrav spnm eafn usn‘ witlln&lefp&rse:g@mv&gtxon.

exanpl es. The foregoing description of the invention
Althsughendespatiy fediact, he adaptemsﬂm&&&rs’pio&necbisam It ndoskirt 68 were provided,

1 aI at n rous atjo det ai |

o ThE i Rt P a1 oo, adiniel eyl e Prevented by
lmdrengagemcﬂtt iofthe ﬁi@lr erﬂXﬁ’aﬁ‘@ﬂ the addp&:rlbbdy? 612 lafd tH&aéhoiﬂG@i‘portlon 18 of the

dhscussed in the context of vaccination agai nst

fluenza, but it mould be equal l'y appllcable to
Tgalgkna n iggLnﬁ er viruses. Moreov d ¢ 78,
35t 4P sgondichia SRS s} T CoruPi Rt R of projections

9kn Imm:atl ylhey mﬁghﬂ'ubmpﬂ@SeEgNataﬂ nukber loff Pedjéctib @78, @2F|@erﬂa,tlvely, each

? ce e an configur.ation a proprlate
rBrnE et StIfonBip S o FREk SN iintb R BP HsHO ¢ dhs case, the
smgla qmdueamnl would ot bemdtspdsed onap pIsilizatly defldc@ib®uh. hadadl, the whole

i the sh d conf t f th
%w@é%%e'yw%s SRUB AT s rut andi & o suit

d%p‘{ L] d‘ﬁ) ds%‘ﬁ%ﬁ%‘agﬁhw&ﬂ%g S@‘E?F@rﬂ%he é‘ﬁl B3 ';;1{33,3@*& projections

92.0 ensure the cl osest possible fit to an ISO standard
vial 10. Simlarly, the adapter 60 has been descri bed
Int stye whetet iingld: do*sdsewkm owithdryviae d@iﬂy \fifokrh eeastainbsp 2B &f3A assembled

[ Ly Fl h
iR UL b 0, PRy e T ofs REM RET S outqr 480 sueh
assersble epmametk stelhleaiﬁet et doEdfsehadrheentwlﬂﬂra“Sl NOlie Hosed tveft withdrawn
ek R ARl Be RS PR R S BREeaP SRR it nhne and materia
pl‘adapﬂ@d usegeatTis smgﬂeamﬂmmmalloﬂlﬂcturcﬁdhe an aése@blyawigkre the spike 30 had
fﬁ@¥§qvﬂw%ggramal spi kes. Moreover, it has been found
7 iquid filter of standard wi t hdr aval spi kes

30, which is typically included to bl ock bacteria from
entering a vial to which the spike is attached, could
interfere wwth the snoboth withdrawal of vial contents
fromthe vial 10. Accordingly, the liquid filter may

be omtted froma w thdrawal spike 30 for use with the
present invention. Although a desirable feature, the

adapter skirt 68 is not necessary. If no skirt 68 were

provi ded, excessive axial displacenment of the vial 10

into the adapter 60 could be prevented by

I nterengagenent of the first end 64 of the adapter

body 62 and the shoul der portion 18 of the vial. The

first and second retaining nmenbers need not conprise
respective pairs of projections 78,

-16-
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92. Instead, they m ght conprise a greater nunber of
projections 78, 92. Alternatively, each retaining

wornisan7ioeul d conpri se a single projection, i.®CTAB2008/001666

annul ar projection. In this case, the single

proj ection would not be disposed on a resiliently

defl ectable tab. Instead, the whole projection would

have to be resiliently expandable. The grip surfaces
CIMMteed not be diametrically di sposed, nor be in line
with second projections 92. In. tests, where single ..
Iy dé‘é%dsaﬁﬁf eonfierid F%W%‘praﬁ& ‘f"%"‘#‘ ?‘Sarhs?‘%‘é With &riiady the pdagter gemprising:
ass E ahblasy H(})]Hytdeﬁﬁécﬁbwdrﬂiutékﬁ)vallaﬂﬁiﬁg alfirfi@naag Mbdchislr nag

spi t.he conte

e .30, nts, of 479 qut 480 such . -
b e R Lehip B e et ergied l et hapopianpt the vial
widnddr awn. The doses were w t hdrawn according to good
clinical practice, i,nclyuding the disinfection of .
ur £ 388on b drert e b e 3P Rl = fiped Bl Bl et ppertion of
sithgvéhdrewslaspikeat i on occurred in an assenbly where the
spi k ' r .val | 1. dapt er
cont {50, 2 ARt e f RokBilin & pdging o fGRMR respoc
t e thedaadt er conprising: a holl ow body defined by an
outer wall having a first end and a second end; a
2f i Fhet adapteniofiickgmnbntykereint the Hustf jefaining mepnzh¢n pomgdrises at least one
rQB@&GW%&Qn@ﬁ%?hépﬁﬂ&ﬁkﬁﬂ of the vial; and a second
retai ni'ng nmenber at "the second end adapted to retain
atl e £t 1,0 . the w t.hdr | ik uch, that
3¢ oA h 20 o b RSB ol S Qsp Bty 8§ end o an
possaciatad mkitientlyedsfedeble tabtthet ividefinedby arpair efislptsén thefouter wall,
clagi , Qe 2 1t b tal | €
T S oA DB R B PSR FRORELGRa of the
Thatgddt er of claim 2, wherein the or each first
projection is disposed at a free end of an associ at ed
4r ¢Bliel adapted of odinl 3 ethatsirethe ab eadheirsti pojdetfdnniedudns accapaiing surface
of ' sl ots extendi ng at

fo§ér%5§erﬁe‘ﬁt H‘gt 1?#% ﬁ?ﬁgﬁ %f tht &1

| east “partia irst end towards the second
ter of cl ii

e of, t he ter wall. 4 The.a 3.0 .
SandrciP P’ SRR AR et WG BAET biier R Gukdth  tioned portion
c dtwarg tbeiehdscefl fherpagnofagesentthebfixat ehdabtheaorpench itainto aid tab
of ib&ioyi @l - 5. The adapter of claim3 or claim 4,

wherern the outer wall includes a thinned portion

SO 5 S e 8% Bl b ! B o

second end.

7. The adapter of claim 6, wherein the second retaining member comprises at least one

inwardly extending second projection disposed on the outer periphery of the flange.

8. The adapter of claim 7, wherein the or each second projection is disposed at a free end of
an associated resiliently deflectable tab that has a fixed end at the outer periphery of the
flange.

9. The adapter of ‘claim 8, wherein the or each second projection includes a camming

surface for engagement by at least a portion of the withdrawal spike.

10. The adapter of claim 8 or claim 9, wherein the or each tab includes a thinned portion at
the fixed end to aid tab deflection.



6. The adapter of any of clainms 1 to 5, further

conprising a flange extending fromthe second end. 7.
woheosadapger of claim6, wherein the second reParaBgs/001666

menber conprises at |east one inwardly extending

second projection disposed on the outer periphery of

the flange. 8. The adapter of claim7, wherein the or

each second projection is disposed at a free end of an

1 hskhscadantercpfragy jof plaims § tagkdk Mdiereirbthe flange ¢dmatristraan @nular disc that

fij : j T

iX&8dde’ '&Chrﬁ“extteﬁ‘cﬁn% %c&l}] aPiB4sk Q{faﬁft%n%ff tﬁ{'ﬁar{gé ?g&g@wr}g the ﬁa%ge and

adapter_ of claim erein the or ea
pris] &enfieyredito qegiye 8 hausingafithegvishdrawal spikor engagenent
by at | east a portion of the w thdrawal spike. 10. The '
12dhstadapterf ofAngipmecgding claingi fortBer comprising atshiet rojeetirgphfréralhe first
i hi nned portion at the fixed end to aid tab
5 dg?hggﬁllggﬁﬁil. The adapter of any of clainms 6 to 10,
rei,n.th . ange conprises an apnul ar di sc that .

13 e garger ?FFWQ% @ﬁ*‘d?‘ﬁéhe {5 cqpliguregsio egslaavé ftdgpspy portion of
t hthe fziabwgéxhqaeinhﬁfm&ce ars]me _%ki&ggi@inglmjs}fabimﬁﬂ tlsfzddg Eaeeb in@tch the
re ousi ng of. t wi t hdrawal spi ke. : e
a g’geto\télgogheé%vaﬁlgg%r&aﬁlﬂ h%ivlél'm further conprising a

L,rt projecting fromthe first end of the body. 13.

liﬁgﬁe 8%;5?@? AR Prepesing claim, fyethpresompripiag aklesrst oRegripping surface.
configured to enshroud at |east a portion of the vial,

15iThe adaptempieelaisn lftawberein there islei pair haopnogeda gisppime surfrats, each
S t t o S of vant
Py PRl Atk Qe Q% SRRBRITng cubvdf] Hof B outer wall of the
cl®9i further conprising at | east one gripping
surface. 15. The adapter of claim 14, wherein there is

16 Thaiadaptdr of ppyopreekdiei oigiinngherein ftlzcaslspteeanipridessposter mete.
an outer surface of a boss projecting outwardly from

17.Fithe @ddpear ofielaim 06, vitleecibihd ydapld corhbeises d Airmbpladticamdulding.

: preceding claim wherein the adapter conprises a
15 18I &kembly e6ifprising: The adapter of claim 16, wherein

the adapter conprises a thernoplastic noulding. 18. An

asse f}J conprising: a vial; a wthdrawal spike; and

an agdephdawaltspkepahdpt er conpri sing: a hol | ow body

defigp%aq§jﬁ%2®g%er wall. having a first end and a

second’ > U FPEL MRS R ng nenber at the first end

r et ai niarhgllesw bbdsaddfinad pypar iwer vofll Having\a fabt endaad a second end;

20 a first retaining member at the first end retaining at least a portion of the vial;

f—
<

and
a second retaining member at the second end retaining at least a ;Sortion of the
withdrawal spike,
such that the withdrawal spike is located in a predetermined position with respect to the
25 vial.

19. The assembly of claim 18, wherein the vial comprises:

a shell defining an interior chamber having an opening; and

a cap hermetically sealing the opening.

20. The assembly of claim 19, wherein the chamber contains multiple doses of a component,

30 such as an influenza vaccine.

21. The assembly of claim 19 or claim 20, wherein the cap is received in the hollow body of

the adapter and is engaged by the first retaining member.
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a second retaining nmenber at the second end retaining
at least a portion of the wi thdrawal spi ke, such that
woheoswiititelr awal spi ke is |located in a predet er RCMAB2008/001666
position with respect to the vial. 19. The assenbly of
claim 18, wherein the vial conprises: a shell defining
an interior chanber having an opening; and a cap
hernetically sealing the opening. 20. The assenbly of
22| Rhiermssemblyifetaém i 9t 2eorct awberindhntapicomprisdstai spptamdos es
of a conponent, such as an influenza vaccine. 21. The

23 SERMMenbOf ofahfbMIdBhsar8 t6 D2 wheddin thalvai@idwal Bekeanpries:
received in the holl ow body of the adapter and is

engagbeusiig; efe first retaining nenber.22. The assenbly
of clabig.i9, o t '
53151@5%‘1% théfh, Qhe %ﬁoHnV\pl%Frﬁﬂlﬁg J&fﬁtr@}@gafr’fg rﬁ%@etﬁg\%%lgr’ly from the

septum . The assenbly of any o |

WHOBEN® the withdrawal spike conprises: a housing; and

a piercing thorn, the thorn protruding centrally and
2perhsensstindly of ¢lginf 23 whenein hod pravgter@itied Positiasepunisys the thorn of

L ) B GG A P Bl e

inserted . through the vial p by .a predeterm ned o g

2 R 6F e HSrestim, SEP il AR5 v sgecived in the
whengtemnflanpe arsiis ksgapedisy thg sécdnd etdhivig eheiibei. ne adapt er
flange and i s engaged by the second retaining nenber.

28.04 ndtHRtoTQSkeMbliAS &€ ARk Py feNaddsiaBIFhY rduliple doses of a component,
adm ni steri n%ggné{:t i pl e doses of a conponent,

- cSRBPHEnG frees eps of: providing a vial containing
the cORRARENVal Wi 119 I khdr awal spi ke; providing
an agapter as?é)g?@né%f ?ncgﬁ %ng aims 1 to 17;
fi t t Piegidinger widhgsewal spkeio the vial; and fitting the
Wi t hgFoi@g nRidkReioRderihdi8n 88ROt &dims 2 (o 17;ne et hod of
cl ai ﬁ] 26, V\/régr ein S%qu,v_l al. conmprises a shell defining
an i Ht@eithsadapsn g thsyialgdan opening and a cap
her mattingaid witlaealdl 8giké beo dpeddapgs. and wherein the
adapter includes the features of claim4, the step of

of itiel REmbh®radant 85, RRERint S Wil cof PRI $1sh81 dERYAY M Yinterior

thCEl cgmﬂ ng surface of the or each first projection .
wi RMPFdaying po epgping and a cap hermetically sealing the opening, and wherein the

adapter includes the features of claim 4, the step of fitting the adapter onto the vial
comprising:

engaging the camming surface of the or each first projection with the vial cap;

resiliently deflecting outwardly the associated deflectable tab to a deflected position
via a relative axial force between the vial and the adapter; and

passing the cap beyond the or each first projection, the or each first projection hence

returning from the deflected position to retain the cap within the hollow body.

28. The method of claim 26 or claim 27, wherein said withdrawal spike comprises a housing
and a piercing thorn, the thorn protruding centrally and perpendicularly from the
housing, and wherein the adapter includes the features of claim 9, the step of fitting the
withdrawal spike onto the adapter comprising:

engaging the camming surface of the or each second projection with the spike
housing;
resiliently deflecting outwardly the associated deflectable tab to a deflected position

via a relative axial force between the spike and the adapter; and



resiliently deflecting outwardly the associ ated

deflectable tab to a deflected position via a relative
weaxi@l11fiogsce between the vial and the adapter; pamaB2008/001666

passi ng the cap beyond the or each first projection,

the or each first projection hence returning fromthe

defl ected position to retain the cap within the holl ow

body. 28. The method of claim 26 or claim27, wherein

sai dpeisingdhebapsing ibreonslotherérseash ssetrmd spmjgcon the or each second

p| . . . . o

D e P bR 1l YA 5 E Rt iR busing agains

adhpedapter flgnagdes the features of claim9, the step of

fitting the withdrawal spike onto the adapter

28 et o preparipggngple deses ahrrerapagnifcamprising theestaps of:

each - ' ' i th the.spik QUSL NG Ha.
S oot PRanpR EAGaHy I edeldduladfy Bt iBitralar:
def | éwsertibg en infestiomdeviabdhtogh withdrogalspike; via a rel ative
axi al,: b h ' apter. . e
andpggvétg%g’ﬁltghgfb%%ﬁtgﬁukg? gg%oﬁg c?ﬂgontggteggc 81se e%%ln g to the injection
prdsyvise threngh thewpiks; amhch second proj ection hence
r et updp f ; fols i1 E j
Cpi K PEmg A SRR AL RO, b Tl o e,
10 3QITHRMRARS FTanyH d1hikls@630 38 SwiRktei tHe QORPOHRRE cGRIRES £V fWine, such
the steps of . assenbling the assenbly in accordance
Wi R HHP R Vérdis 26 to 29; inserting an injection
device into the w thdrawal spike; w thdraw ng
substantially a dose of conponent fromthe vial into
the injection .device through the spike; and repeating
the inserting and w thdrawal steps using further
i njection devices. 30. The nethod of any of clains 26
to 29, wherein the conponent conprises a vaccine, such
as an influenza vacci ne.



