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ADAPTERS THEREFOR TECHNI CAL FI ELD This invention relates to

mul ti dose watowgsgenbl i es and adapters therefor. | n parpiceubmbsotése
5 invention concerns assenblies conprising a nultidose vial, a
wi t hdrawal spi ke and an adapt er that coupl es those two corrponents

together in a saf eppOrARGSE TR ml
vacci nati on programre, single dose VI al’s cont ai m%&@mqﬂ a

single dose (e.g. 0.5nl volune) of a given vaccine are used. Each
vial is hernmetically seal ed on production, 10 for exanple by a
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for injectable preparations. It also specifies the material from

whi ch sdéh Tsmbavaanpsoash éd #ppoeprinte de mosiceitciastanidBs. pr\fvafePf&ﬁ(éﬁb a rapxd outbreak
requi rementg.gf get %&ﬁ‘?ﬂf?fgﬂia aﬂggnﬁc) dofl 130 pegut?e% S c%:? ur E%gnu%[ W%P%OH of a

gl ass .cont ai ner orosi’licate
form of gl &98ulatis thyre might broinsufficient mhtl@ctumwdam&y to mﬂlmd thrrretjlﬁitte nambler

i ntended fqys hdde tWis. PAG kAN BY lesanogtgg&igéaaﬁde 90%1

products ”?:élﬁ ed_for |nj ect'ion. SO 8 eC| |es e sh ggns or even
di nensi ons 8“568%%81’ ies of glass vials for injectable

prepar a | so ecifies the material from which such
cont ai nép né"r‘?aPer 3‘% DHigatet by Bropseipapiidose dipls Vosle seainiog manethan a

cont ai ner s sirgte dpp bf eﬂrdgq)r@diicﬂaté ﬂcﬁ@ﬁn Q;r mdtiRE viEllsa SEarefhdh '?fﬁﬂt?dose vials are

nmoul ded fr g%lrosl.l c%% %’WE ]glass ﬁath or wthout

internal s gV e nf &R eé?tﬁ Srafed pEiguked in t he

Packag) 0. 186069 SheotfiBO%bhA! blladlns UGSt S RS Vil or ijectabe
preparations. It also specifies the material from which such containers shall be made and the

25  performance requitements of those containers. It applies to colourless or amber glass containers

made from borosilicate or soda-lime glass, in the form of glass tubing, whether internally
surface-treated or not, and intended for use in the packaging, storage or transportation of

products intended for injection.

ISO 8362-4 specifies the shape, dimensions and capacities of glass vials for injeétable
30 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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-1 WD 2008/117178 PCT/1B2008/ 001666 The nulti dose vial 10 conprises
an outer shell 12 defining a main body portion 14 and a narrower
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di sc (not shown ty 0 | astic _mate stheu
surface of & kl?ég il a{%ﬂ h ée&?)fl%{l)fé’r?fti%d‘id?ﬁi‘l‘{i h\‘ﬁtzg&ﬂ 8‘? EhE %‘?E’BE‘E wito
portion 26 {Ry &mbk020JSA cap SﬂDu&ﬁfﬂas 2 phip@oitioh @6, Wealﬁfa@rgbher dhatditls kolasst a

t | f d.tests f
Closur o5 f GPMORORRETOHIT PRI SEOFA PRASBY BB Ralbo The Sion G e ain 28
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in any sui tsﬁ&heeus%rbeﬁés fo?ﬁug)@tnﬂﬂ&l's@@eﬁﬁ%?@ﬂ@ﬁﬁi Wridhsogbdigose vials

Is that once the seal has been penetrated in order to wthdraw a

first dqgse 1kbogp3bl3eIS0 8632-6 Bﬁi HUAREIRLT ABYLcR]y spegﬁyr deasils %ﬂﬂmrhmmnl:mps for
exanpl e, penetrating a se th .an 4ect

bunchur e GRS YHb CEBece oKAREN AT PARHG COBRBHE 5 URB el S ior
of seal, su@psAsdeofaRptikigM-plBtitis@thbinhtichg Mithiia biahppipg plbdtespartri ght
occur. An exanpl e of such fragnmentation problens includes the

di sl odgenent wilPhe apbreaiafedAdgventr, that thdupuldidqpe wial inay ke fy sultebidsbepcosnd that the
I nsertion of the_ i lity may be maintained by the
use of a co%%ﬂ%n}agbg%?ie%?%g Vi a rﬁm?l&]

contents which may include

preserv afg' V& %ro%w as@échﬁtgﬁ QAR IRfldosy Vlﬁs RNER Q¥ahH&ADhas bhén ;Beﬁetrated 1n order to
wever

preferre vaccl nes shoul d_ be substantla :Sré from
mercurial  meitleicivala. firsh dess; e itheeviak theneheigremey 8e, lpnges Be 9 example,

sterility ifngedidbta %@gevmhaén %jédﬂag &meaéohmr 1dabe a POncnirk hmea\mlth@fseal
a first dose therefrom wthout the us gcﬁservatlves Wlt(gtn tt
vial cont enflematiselyy wipteya sefisegling bipe q?raﬁeﬂt fhett Hy R fisiedysiragmentation

sterile w thgsewemigiookeur. ﬁu@iamglebf duch frﬁﬁnﬁdﬁmlaﬂ\pﬂobbﬂm kehidesthe Kislodgement
in the art. One exan&lelst I\{]l th€|keTM dft{ﬁ t)(Bé[
25 of a fragment of the septum mto the chamber on inse: e ihjection device.

Sterility may be maintained by the use of a component within the vial contents which may

include preservatives such as thiomersal or 2-phenoxyethanol. It is preferred, however, that

vaceines should be substantially free from mercurial material.

An objective of the invention is to maintain sterility in a multidose vial during and after the

30 withdrawal of a first dose therefrom, without 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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BraunTM A typical exanple is illustrated in Fig. 2 and disclosed in
US 2002/ 0040206 (the -2 WD 2008/117178 PCT/|1B2008/ 001666 contents

of whi ch i svomo®byiisncor porated by reference). The ster ipbenspod®16:0
conprises a housing 32 and a piercing thorn 34 protruding centrally
and perpendicularly fromthe housing. The housi ng 32 is plate- shaped
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each ot hey.tighe Al
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h
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manual | y actuated inpac Ierci ng
i nsert eddi nt2e Qn Latl gidey ¢ Of g otingshapdiepartigns 24, 6F canbentuiutivs #bsre prévaded Mehich

In the win a C
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filter menbfapBtesh &Eﬁﬁ‘tl‘é’i}ﬁ%?’fﬁmﬁéﬂﬁmaﬂﬁ’ iaptpgspd @wawéwfacw vihen therpicasipgthorn

bet ween t hes4ak insekeeetintd 3 stpfler! du6h ¥R capQU BF b muldodeSvifiNY] Saged that a
wi t hdrawal spike for use In the present invention could omt the

fluid filten thewhigshepd, postﬁamcm i e halatmsctomﬁﬂﬂi@mn\gamwmb Rl fitiet cHan®¥f 7 is

of corrp ent o f end f the tube 3 nect| n

pi ece 1 haRi?Y{gedaﬁ“ ﬂ%n%f H% Ry Ageaé’h teé?’te T ﬁOQtHP@a‘Bé[EP a“'2§ chnbsA 7 is
of a Luer - Laskgsidrebeshdhe aisdwt ﬂamgﬂﬂe (/ah‘;ﬁolEM@. Itﬁé envBaged marmmidmgl spike
pi ece 17 i 4 | sta y..a

prot ect i vesﬁogg E&%@%&V p r§§e:dgl “%’ré%?" Olu\lfj/}}eomlt e ﬁlg&fﬂwq%%‘? 5 SISt Pisngould
portion 49 @e@ﬁlvabb*llyhlhmﬂgwmfn@nmdnentbatsﬁﬁpamal of the connecting piece

17. The protectiv tl]1acket 48 protrudes beyond the outer end of the
connect i ng 4itee éﬂdlof eritibe Hea eangectig pieorel Tdsving sthinperdony t andtekiemaltntkesded

48 a hi nge Qﬂﬁ@‘l%’faigeﬂ-ﬁoci@%&%ﬁim lﬂbfax%eél (¥d g, 8) Q:ﬂ& c(ﬁ'ﬂrﬁctﬁ% é)‘iiecg Y &anmfaty

Is 30 further connected viag a tag 1!@omt arm 52 rotective
jacket 48. SSHPERdehRatria) ‘H%ta‘é’F’rﬁY aazo gtive dacket 485 ﬁaﬁmm@tlwem 68 ponarfrises

the cover SDbotdinGlormAIneslinglytaRiniAthOBRE pRPstithd @indchihGpie® 17. The protective
jacket 48 protrudes beyond the outer end of the connecting piece 17. At the edge of the pot-

shaped protective jacket 48 a hinged cover 50 is fastened by a living hinge 51. Said cover 50 is

30 further connected via a toggle joint arm 52 with the protective jacket 48. Said toggle joint arm

52 effects a snapping behaviour of the cover 50 which assumes either an open position (Fig. 8)

or a closed position (Figs. 1, 4, 5 and 7). On the inside of the cover a projecting edge 53 is

arranged which, in the closed position of the cover 50, fittingly engages with the protective

jacket 48. Further, a cylindrical closing part 54 (Fig. 8) is provided on the inside of the cover

35 50, said closing part 54 entering the inner cone of the connecting piece 17 in the closed position.
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or a closed position (Figs. 1, 4, 5 and 7). On the inside of the

cover a projecting edge 53 is arranged which, in the closed position
of the covevo mds/1f7itsti ngly engages with the protective picagkRbs/hSsss
Further, a cylindrical closing part 54 (Fig. 8) is provided on the

i nside of the cover 35 50, said closing part 54 entering the inner
cone of the Cl -Di 1n the closed position. .- .

2008/ 1171781“%%%?%5%’8‘6%‘8%%%6#? et Rimuse, Bt Fieng ‘%Paéﬁ%l?ai)\;\%él%‘éﬂl‘{)ﬁe71
71 i s arr angpeprisessevaiegliskd/3iand panlve opehar75. TBakbdie\wlbai®valle dikorprieagsmeric
val ve di sk {3.30 [al5.rul dge .of said.,valve disk 7

of el ast omer ?tg Srsa?g?{?é a‘iﬁ%f‘%@g P%rfcg L flgl%ae[}\ﬁ/f\bfeeegnE kinﬂgng é’?&e cf”ﬁ‘g(’tf%l?éec%? and
and an edgeis@rippaleovenbine slep veg3pifdleconiectingipicies Theivalye dlisk\ia rcolnpriss  slot or
sl eeve 23; ofpehide HRARNECHE ROofthE SOFc1dd: e, ;8K 73 _conprises a sl ot .
or 5 openi ngpestrgusctur e. It_??s ogggﬂgﬁ@etﬁ%’\é] %ﬁ%é%%ﬁ%{og}&cet?m\&}\llilfrﬁs(%‘tlff it
exertion of 3sginesthpglossd pasifipnshown inghesdrmeines he cl osed position shown

in the drawings., The valve opener 75 is a tubular part containing a

| ongi t udi nafPed(fdYe oPPas oy in g tubklap Rert pratainingya loagitidingt dudh @7 bevingranl end pushing

portion of ddamstat vl softiohof thvalvdQisk 75 C OATHRY §idfrh RlenBhiSfeaQF the W8lve opener
val ve opene nQf %'gwn) protrudin he outsid

75, .Bro'ecms( to the,

are arrangeff RIWEH r?a?r(é"tdf‘%"t’rf iPERITudERe & the oftside %6316?‘}86‘3}’1’\‘1@? aigclistribyted over the
uppe & erﬂfllrs1 ﬂfcuﬁl&irdltc@.r The apped eﬁd;pﬂiﬂd @@_&icﬁ&ts pagh fganlud %{ax}lﬁmwéhgga?ﬁ;@ inside
i nsi de e.connectin c : ove a ar shoul der e

i nner cone T@C?néle%@gg?egg.ﬁBgli’%’\ﬁ/ﬂfeﬁﬁn%lsé%&% ggg‘?g‘mﬁr R §F 1rgtednni ch
and the. val Taoy g defe i Q) 74 M el Rinc e P Binlr P e 28
by the val vie praypledend #e, valvestidueah mpve o sifid cdvity AP twheln dtvie Hefsmick by 3B @lve
mal e Luer cQpger75. Pl aced upon the connecting piece 17, or the cone
302 of a syringe 300 is inserted into the inner cone 19. During this

process gsh %uri%%m’sé bfthé &Qhﬁgﬁr{ll spits B8 nARa1neSdont ﬂ?lafcéd)ﬁg gftlt?eﬁcgm%t:tiﬁgfﬁece 17,

val ve opener whereby the latter is displaced Insi [

connect i ng YitheeoreAR i syFinges? s insertadainiacthe ingrr come J8n During thispipeesy the
i's thus fojeaethting parpkhbsi dpainfiah® BOR RS bf HRMNVaRS JRAG BASwhdly the latter is
ext er nal pa({oit Z;)r tr#éd?l?sf; i nto .the, 20 7c nnect | n% plagce_ 7. Thereafter .
the spring SR4°SH N5He decopagaiine piees | 7ABuprpiswe Weyale disketfapeny he galve 71 is
return intcahit foréedi toi enaipomi the @pen poviticnhe MAg e thelexitdrod gfrtagainides MY the
fluidr idc% rsm'#in t@%ﬁo (earcet'englrepi ece 17 of in.th kv,ﬂ| ve 711are
prevent €d from o hg ‘ou @r SRR R PRROTIRR, Wyl verstisk TP cated Yalyg opener 75 to
appr eci at edetubainta itsénitiblesitids sod the tvilen7lofloehegabt eri | e Wi t hdr awal

spike is purely by way 25 of exanple, and that any suitable sterile
W t hdr awal Api %éd negidubreindereepnpestivppipenidtor amtheivalve Thare premendest fraan flowing out
particul ar,yy diogink thOSEIe to omt the internal valve 71. A drawback
of inserting such a wthdrawal spike 30 into a nultidose vial 10 is

that the sp bl Bapptetiaaithad AeWbB6 deQrintith ¥ithd stdfle RithBEWIIRGR: R¥urely by way
fricti onz%l f orces between the thorn 34 and the cap 24.
of example, and that any suitable sterile withdrawal spike may be used in conjunction with the

invention. In particular, it is possible to omit the internal valve 71.

A drawback of inserting such a withdrawal spike 30 into a multidose vial 10 is that the spike 30
is not secured to the vial 10 other than by frictional forces between the thorn 34 and the cap 24.
The spike 30 is therefore liable to be displaced from and within the vial 10. Possible
30 displacements include: an axial displacement, wherein the thorn 34 is displaced axially relative
to the cap 24; and/or an orientational displacement (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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The spike 30 is therefore liable to be displaced fromand within the
vial 10. Possible 30 displacenents include: an axial displacenent,
wherein thewdtves/m78% i s displaced axially relative to pbemEmnpes
and/ or an orientational displacenent (or a wobble), wherein the

| ongi tudinal axis of the thorn 34 becones non-parallel with a

| ongi t udi nalvlaam S0l tﬁdi‘ﬂla\lé @l bejcﬁ’scar-ﬁgﬂ §J1tﬁ@§ ﬁQﬂEﬁﬂE I 1%' Xstlngg{l. %Hﬁi%ngadr?scs

consequences. q?. t case, the s(gp ace suc
extent that ‘E“ﬁ i Fiskoof pGk QféF?ﬁilBt o Hflesqxwg‘éﬁuﬂcmrmlhenqd@nfmthwmcd to
hol e t hat |ms&a&oﬂ{eeaitﬁ&awaspnn@3ccap 24. The -4 WO 2008/117178
PCT/ | B2008/ 001666 vial 10 would then have to be di scarded w t hout

further useEven é the/\ﬂnstn }mwerla)hof edlﬁilé’rél?@ilﬁl&‘g@cﬁ any BREIRAIRNOfhe k@ﬁﬁéﬁl%ﬁ ideal
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need to 1 ng T HEP AL é Ru GV"'SER}%CP’?SWWEC%EMIGB@ POSltIOH
wer e not coqﬁ)ﬂhettledny 3a|vat1nagmd:; toahy vidi S(P)loaﬁte.mhstthoﬂ-rh ap 8@fat farp?éﬂet%ﬂnﬂne’&aépth
5 predeternip have serious

t he v
consequences. ﬁﬁh Q%i&e a]?am%rs %@ Eﬂe P ‘E?flet't’rﬂgmt]ﬂkﬂ?mﬁ ‘%ﬁel‘i’/ﬁtﬂdkﬁ"rt@%t&@% thoprptip A6 is
vial 10 | ociasetedibend mlmqrap 24 po Bt the tva querdiethe catidabatedlenhdtip 36 4B sk HidRed

| chanb | ect ed that th
Uhorn o1 p ot ey e Ep B SARELTAR RO ol offe FREEMERE (v ducts i n
th | |
whi ch ¢ L‘J’F‘dAﬁ‘.‘tﬁ@‘e@f‘%&?ﬁ‘°§‘3§%’%8 lf“‘h‘ﬁé%‘vaﬁglf’? 8 SlLeclenf, gl e VR oSk
consi der at i f witgdgawn By inveitiss theassemled gial i(hald\ﬁplkb 3@mﬁlargtesfity Tingps thakbntents
the vial copivanksshe e M4, ME&%eQ)Snﬂeﬁ't}!@ﬁ&ﬂe%thﬁg%@?ascﬁml)ﬁﬂjfl\/%}a%mpcaglg via

and spi ke St?l zf)b‘i)ﬁ ravity. urges the content
24, whence P °§é‘ﬂ Héoﬂﬁ“ﬂffgd'tﬂa% thprmtip 6 (Widr the3sembly inverted, any

speci fi cal | gontens Iying Betf»vbé,ﬂ tele EhpH ah@ﬁfe%ﬁd @Rcopbhife RREMNBE, Gtali]cemL Qgsﬁle
contents Iylng bét ween

tip 36. Wth the asse nver t

cap 24 ard PREHTSRES B ek /corabe oA 36 5tetp & inserted beyond the
i naccessi bl deptitneaesdarh énrda doets rotie dder vf he 420 theAGR Vo RbRAF YnacdeksibIB Bontents
thorn tip 38 n%reta%;) be inserted beyond the depth necessary for its
ducts to be clear of the cap 24, then the volune of |nacceSS|bIe
contents o rat on i 0,.ens

central p;ﬁg%{ggg(?%og?&&ﬁmﬁ?& to%g%&%(%n{r g::gl% erlocno hetcaﬁaé%y 81Ig p}_etrﬂgg tip 36 of
thorn 34. [the{hogm %‘bn@t’fh@apqnetmtm f“@l‘etfe bb@lgslﬁgmﬂmoﬁmenﬂrqg thekd is@aiskrtiet the duct
there | 908 dgofibed Hothe HPSEAIRH bedfhed |

at | east parﬁtel laig eolg ked by tc he |a[r?tq éegf?%?t 1z%/vgl ?Jaﬁ?ét%ﬂhé;@m&%% \x(;lall fﬁgs vial
portion 16. nePlfP‘i’fQO‘EH%ref ore desirable to ensure that the spi ke 34 is
inserted t redeterm ned depth  within the vial 10, and
at the ri gﬁ[flsltg?f?fg s‘éﬁ‘? fBFﬁ‘S@Fﬁtg%hﬂEﬁfplk?ﬁﬁés ipgegted tosle m@mdp@mecb@epth

ski | ful manwigiih slidl digl 1y and sSlé rightdbeatisa e @menﬁu&k' ﬁ‘hl@%lg{t%ta’c ngﬂﬁﬁcd by
correct

m ght be ab Q. .ins he 25 |ke 34 to
the ri ght 15050 PSRRBREeT Y i Bt Samiltes Srliet priiapsimae beisele ey i
to huma2se rspdﬂe 3anaithe comers deptieant] at the eiplitilauatiQ il driev@itioR CHEWEHE, @Rls approach is

liable to human error and a consistent insertion could not be ensured.

It is also desirable to secure the spike 30 to the vial 10 to eliminate the displacement issues
noted above. Again, this might be accomplished by a skilled practitioner who might be able to
hold the spike 30 to the vial 10 to prevent their relative displacement. However, this approach
30 is again liable to human error and further might require the use of both hands aﬁd/or awkward

manipulation. A more user-friendly, less fatiguing approach is therefore desirable.

An ancillary problem 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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It is also desirable to secure the spike 30 to the vial 10 to
elimnate the displacenent issues noted above. Again, this m ght be
acconpl i she mgs/a7sisi | | ed practitioner who m ght be abl ectras2obgdodssshe
spike 30 to the vial 10 to prevent their relative displacenent.
However, this approach 30 is again liable to human error and further
m ght requi the.u h r u

more user- PRt sl RS v Rk, BISYAT e oTRG0 T pirliar Buid
An anci | | aresidueotnke e asppediim ik toreckeso wmaswwvithio rtlmveﬂlws ;ﬁ‘ﬁ%’é@afbomsfb‘t prea
as that de r [ t

val ves tha?1 g:fre 21? e?va%?g I73 s&é}@%@ﬁﬂ&e%ée&%gﬁ%e%ﬁg?%or %gt}?gn%gg o(I)Eglse v? 130
becone trapp@mr'?ﬁ the vaI ve, where bacterla toul d collect and hence
pose a -5 WD 2008/117178 PCT/1B2008/ 001666 contam nation risk to
subsequeht Swiabbaloyaltesi-slvieh aresawt o flysh vrrer pfare When in # sg3iad, plegsd gposition for
Fluid resicgues,Mbng b@g tH’y@ﬂE’iﬁ@cﬂaﬁ‘t diclinb®H] Ond EnAGCRABSUIFANGSS ofMubil valves is
t he val ve, rtlcular y I-n the area above the valve disk 73, such as
in the rec eldioReEn the i nner cone 19 and the top of the valve

opener bbabl e val ves C resent flus

when in a Lol féearg%eﬁr sREe oLt the% B g‘é"si}’ %%ﬁ%%‘f’?md“ﬁ‘ H%pm%‘i? 83 58 be
di si nf ect afjb'&owdiaﬂ&vdhfbﬁm sviabBabidraikve. R patfiaddr i mabbefble.‘.mﬂ:\fe opaldbe oussd within
Hal key- Roberts. ef ore envi.saged t hat 3

connect Egn e ‘E“r’im?qtl‘fl% Pfeﬁ?/ﬁ]fcf ShioRsuty aﬂg'pp Bro\ acaeof1 w&feﬁl iy tl{ JIOSH&S oshifdn i
swabbabl e Rkl ewith thepapper cuilfae, ofa tiewadnbexkihe pmbve%thuktwhb@ Iamauent the

within 10t %?%% nect| %,qwgm § ifnér %&eﬁ%u ML ?o%ed}‘tth@[aalvpgﬁéne??:{a R@&lﬁ be

t hat , when FF osSe osi t I on, he upper sur
the connectremagvedi dudeed, Wis bnvsmgfrd thet vaﬁudmgle&pém couldydn gw%ﬁmﬁpeﬂdﬂﬂ)’ of

recess bet %fmrhsé Sn‘aﬁ‘gﬁ& g:PQ@a.che? 803 dvitied tv% %aﬂbﬁnﬁe W%iv\é@ 1O DEREE ﬁ%ﬁl the

woul d be IS _envisaged tha drawal spi ke
coul d, ilfi gewntages mmtwctb?sewéwﬁqhwwmg HPA V@@gb‘&hlgh P%F?rwcwoa?ﬁt
adapter, be provided wth swabbabl e val ves fo benefi IV\ﬁI romth

advant ages 4 SRl A0 OPRRPEFPLo APRICHIAN Rft 1P JHVEPRARS SO 1 W“%Wiﬁ H“Ehuenza
bacteria capc&ifdtiof plograiiind. ﬂkﬁlu@ﬂia&dccﬁ:kb@\dﬁ degoRideingBorb kemid ppdhiapters 10 18 of

Ini 1 uonza 'vr%@er'f«%efge%éfi BREOrbET RET BT AR RURE 17TE 16

of Vaccin k| n ) fi
0 7216. 9688 gi‘ {oPjegt fﬁ 6}“""8%“9" ?ﬁ’ﬁ’gld?n%%% FB%%“"S?%#Q%% ﬁﬂr‘dfgwms o
and i npradv edtlineingodesims,dnd evpactasial oy incrgge the safetgtherrgfvacci nes, and in
particular to increase the safety thereof. DI SCLOSURE OF THE

| NVENTI ON TiigsGIRVSURE @F THEINVENEON he coupling of a withdrawal

spike with a nmultidose vial in a ,safe g ia nne Accagrdlna(} d
to a first Hipparantion F‘?é‘hﬁtﬁféﬁ*ﬁ?‘@ﬁm}ﬁ?f\ﬁ‘ﬂ Tag %FB&%Fp‘Y ok s i
coupl e a W dehelt awaher.

According to a first aspect, the invention provides an adapter configured to couple a withdrawal

25 spike with a vial, the adapter comprising:

a hollow body defined by an outer wall having a first end and a second end;
a first retaining member at the first end adapted to retain at least a portion of the vial;
and '
a second retaining member at the second end adapted to retain at least a portion of the
30 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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25 spike with a vial, the adapter conprising: a hollow body defined
by an outer wall having a first end and a second end; a first
retaini ng menimes/1ai7sthe first end adapted to retain at PensB2088/001666
portion of the vial; and a second retaining nenber at the second end -
adapted to retain at |least a portion of the 30 w thdrawal spike,
such that the V\M,igprawal spike is |l ocatable in a predeterm ned
position with respéct to the vial. According to a second aspect, the
i nvention provi geshdmwalspkeatany conprising: -6 W 2008/ 117178
PCT/ 1 B2008/ 001666 a vial; a w thdrawal spike; and an adapter, the
adapt er conpri sHhRfapign M aderRienseRytidRE i ned by an outer wall having a
1ot end and a SEEQRMh 6 efed ol bf Slted AR ERRUREAAbigeld | <!
end retaining at [east a portion”of the vial; “and a second retaining
menber af the secafitht eminingmambéragthafirst arlsttaimingat lehxa pation bighe vial; and
wi t hdrawal spi ke, such that the wthdrawal spike is_located in a
predet er ni ned pos?tSPeid\iplerineagaber af ghe; ??é"“dv?‘él ‘.etairﬁngﬂﬁtg%?sﬁian‘bmf%’ of the
third aspect, ifdialepikeon provi des a nethod of assenbling an
assenbly for admnistering nmultiple doses of a copponent, ¢ risin
the steps of: pPehithat iy vaithgrayel ‘x‘i’é)‘f?tl%llc’ﬁ?t?Fbmta’rﬁe@E?ﬁ‘ﬁB‘ﬁ‘gH?S}t‘°“|5‘f"g\r}?§ﬂi”r’i§° e
w t hdr awal spizke; providing an adapter in accordance with the fir'st
aspect of the invention;, 15 fitting the adapter onto the vial,; a
fitting lPheopprdivgrtaichird asneet, Btipventien pavigeses met&eg &f @rspgling ap ﬂﬁwﬂﬂﬁ%f‘“
aspect, t hgahVeHn:QR RNONIBEST aRoMPmRAY cithprRing R stepg ofiull ti pl e doses
of a conponent conprising the steps of: assenbling the assenbly in
accordance W t hpfR&iing vifl castpiakig tiefcoiopenehvent i on; 20 inserting an
injection device into the withdrawal spike; w thdrawi ng substantially
a dose of conpomeiding »witkdseva)pdke;i nto the i njection device through
the spike: and peReatd hahilé: ih BRGihAHiAHE Ml dpctiithe AvHREnUS! NG
further injection devices.

15 fitting the adapter onto the vial; and

fitting the withdrawal spike onto the adapter.
According to a fourth aspect, the invention provides a method of preparing multiple doses of &

component comprising the steps of:

assembling the assembly in accordance with the third aspect of the invention;
20 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 insetting almd withdrawal steps using further injection devices.

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

25 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

30 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
to aid tab deflection.



As descri bed above, the vial will generally be a multidose vial,
preferably w thout preservatives. 25 The adapter The first retaining
menber may WbIes/1ger8at | east one inwardly extendi ng fir®CTABDpE@eON.
The or each first projection nay be di sposed at a free end of an
associated resiliently deflectable tab that is defined by a pair of

slots in thgeQulRe ﬁlrthérrh%nﬁnhﬁg ® ﬂﬁx}%eeﬂ%hﬁlgg fbm! R SdcoRfEAd. anl Mlsfcéﬁﬂihe

the first end towards the second e the outer wall. The or eac
first proj Seeond feaiing membrydnay sunnsisendt frgstsanef lawd'rYo?xt@Hg'&g%ﬁ@Htprwtwn

at |east a dppbiden ﬂehfoutéagerrﬂnk:@lo@lﬂﬁ@laygeahhe QP& PGk tiol R4 bb Bispddéteat

a thinned portion hetween t pai r of ef|x
end of 1 he AJFoccad 9T ERBRORRP Tl doreaBie Rkt By s DGR 6 PR perphery
PCT/ 1B2088/dpthkGhfge. THR oredR s&ondBijetiibntha/i mcﬂmrclaﬁlﬁmig sutfadeder engagement by

ext endi ng fromthe secqond e thig cas econd r.et

meriber ey GAPROBRC: He sGcal i Dag e i or) S DO Bt hegion
di sposed omtﬂiaeixembmtoaﬂrmuﬁmemoﬁf the flange. The or each second
projection nmay be disposed at a free end of an associ ated

resilient| yWhet tectiaatréndiales 4 Aatge kasnding frone theaedndiend, the fiaugeanay comprise an
periphery 5 of, t n h ch R [ e

a carom ng sur1 a‘?gc %ofingeiﬁdeg-ggerﬁne%{tﬂgf 5 ab%ﬁ £y é%ftpargdrg&\éon o?‘ygtel?gﬁl“l' hlég” the
W t hdr adél fepgkand ripcordigaet! §o retdie fdmuaa&dlf th%l‘blﬂlwadmmbe a thinned
portion at the fixed end to aid tab deflection. Wiere the adapter
i ncl udes a Fheadapteranee fethereompeipn 2 ldrt exjestiog Enm the fist endagfghe bagdy. The skirt

conprise an, ﬂsmw]p fEurdd &Cedsmad étrl&lstjgﬁ&tlﬁn bt 1k 9%, QR AACind? Qltaca b the skirt
| east a porti'on of th er| fl ange, an

e
confi gur ed anéébﬁﬂ?éhaélsﬁéﬂg?dﬁ@ WOW%BF%&Ievéﬁﬂgﬁlon?g@eg%pt er
mayfurther co rise a ro ting fromthe fir end o
body. The. SRt B geh BT n@rﬁ’aff‘eﬁﬁfa@t i PG ST o 1 TR PPl B of
the vialis vdpbbseargrﬂppmg rurfdsed, @ach difpokdueorsid suter saefvdend aabash @m@ctxﬂr@butwa:dly

adapt ed to étg Sy of the relevant portion of the vial.
The adapt er*H& @“’f%‘efﬁ’& ﬁ% se at 1 east one grippi ng surface. This

may conpri a, Pajk of 0 | NgL.S i,S
on an out e?ﬁlsur er o]r%’gggpap?%?dé’g ?egég) ou V\g&fa@]@i ?romt éeJI oﬁ?@?ﬂmm
wal | of themmidﬁyg The adapt er may conprise a unitary piece. The
adapter may conprise a thernopl astic_ noul di ntgé I n accordance w tP,

t he second ngperdans withtheisprpas pspstt of th dnvgntign, the ylabpmpeqnypsisg 2 %h’?ﬁndf’ Ining an

def i ni NGpantedBr EMahBE Riving haBetindadl Mﬁ%@tﬂ&lﬂ@dﬂy%gam@dh@oﬁéﬁﬁg The chamber
hernetical ly seallngtheoenlr}g The ¢ contajn | ti

doses of a W&tEPHEN BYHple doseg P VoGRS éﬁéf‘rig’? e VIR e eb°¢3'B may be

received i nre&é}ﬂ:dhﬁ |tﬂ1@ﬂdllb@dibdpbf thb adapeta phemap belepayedts the oy ethiliyg miaber.
first retai se a septum or a swabbabl e
val ve.

gclp may comprxse ahseptum ora s%ab%%%)val

The withdrawal spike may comprise a housing and a piercing thorn, the thom protruding
25 centrally and perpendicularly from the housing., The predetermined position may comprise the
thorn of the withdrawal spike being inserted through the vial cap by a predetermined distance.
The spike housing may be received in the adapter flange and may be engaged by the second

retaining member.

In accordance with the third aspect of the invention, where the vial comprises a shell defining
30 an interior chamber having an opening and 2 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-



The wi t hdrawal spi ke nay conprise a housing and a piercing thorn, the

thorn protruding 25 centrally and perpendicularly fromthe housing.

The predet &rontm&ul7p@dsi ti on may conprise the thorn of treTaBIohi0n6 !

spi ke being inserted through the vial cap by a predeterm ned

di stance. The spi ke housing may be received in the adapter flange

and may be gRngAged akypabiits 68 eaNBbyoliethd b0 fitke flafctior, PheAk @RIhGRER GRojection
conprises a

with the third ‘aspect, of t i nyentjon, where the vial i

shel | def i BFIE ret‘ﬁ'ﬁ‘“érfrophtﬂ’%a%te\i{ﬁ%ﬁm&m K ‘h@caei’nW‘HB%WFH@H%g"d& cap
hermetically seal ing the,openin d wher t.he or each first

proj ecti on Ai){tﬁ’&‘F“i.‘lYf&é g‘éa‘g‘itfﬁ’?g 9 % 8?“!0%%“?8& @ﬁ&ﬁﬂg?@ﬁﬁt ogﬁca?vqng%tw}ﬁm the
portion of withth@wsl splke dobrisdserhonfing aridta piereinp ehomel afd thormoprbipudidgecertially and

may conptrise: e i t he,cammi n surface of the or.each first .
b 5 ect o Papeeaelyffoat B LERTTEL B w6 ket webRt GPisERip G ppming
associ at ed saéict dat alpghgenieabby at kadef jositinedf tho siithdrewalvspikea theetept df\fdting the

axi al force, n.the. vial . - 0 7 /1

he- adapt oy taA Uiy st mag Conlfpsf bt ot AR L AP b
the or eachedond grojgrtiopewith de shibn deusing; wesilionty fdefenting eoutiedrilly cthe dissociated
position tQ.f&l#lcNab h& LCaddle 3?h§ﬁlﬁ1hﬁa ROkl A¥% BANY forceVebfdeldhd YsikeY af the
addi tional I'y, In accordance with the thitd aspect of the I nventron,
where t A8 adiptardenshprssing iticehasingirynad the proersh mecons @reieqtionr e Ay cachaeepnd
the thorn %Eé}éo‘iik!ﬂ' hEtke GERRY fidin AaeBRET RRAGK I kdkth ¥nd £ fol@ing against the
housi ng, and where the or each second projection includes a canmm ng
surface fo@d@#’@i}@%g?ent by at least a portion of the w thdrawal spike,

the step of fittjng the ~wthdrawal spjke onto the adapter ma

conpri se: éﬁ@%ﬂ@fﬂ%@cget HED 8%%‘@3?’? fedouth fRestoF %a}ewn 108t gpmponent may
proj ect i on cednpisetaR@cdi, kiche i inflgenzd ertihé.ent | y defl ecting outwardly

the associated deflectable tab to a deflected position via a

rel ativa5ax aial iill opichily beendt hta ghiske mEastic trtaterial) Vékapt elass Anded, then it is
passi ng the 62%16 Itggﬁbae%g&ﬂi"%‘%%m%fa&?ﬁgﬁseﬁgyg‘gﬁ&f(ﬁI on, the or each

second préf I"on hence re ni ng ected position to

retain the é%@%ﬁ%ﬁ‘%&@ﬁ%& nggwtatggmg(glgﬁtgg Slded ﬁq{]ge. I n accordance

with either ( ourth aspect of the invention, the
conponent ﬁi%vavoﬁpﬁ%leﬁg VAt RERIsBRitive PatentS tiRNdvREd PRIEDIY 86 abtRecluddlatdx
vial will typically be made of a glass or plastic material. \Were a
glass is use@PORRENn it is preferred to use a borosilicate glass

rat her ‘than a so linme.glass. A vial is..preferabl teri.lized hefor

L comporntan seieat-pgift B i ssaon Rbest SuRE RSHRR iy T FetkeefP et Wit
patients, tdaBveedeies spshedser afringe, o nmaytbei packagekd tdgethencwitlc @ rspioofesntts deliRery
An assenbly, according to the secand, aspec . pAvent.j .y
packaged téﬁ%’f’?“i‘ercoﬁﬁ%ﬂn‘gng d ?Q/eernym %rvg’ge%losgguc'{?g%sdeg @r*ﬁg"e‘mor%‘ﬁ‘f 2
be packagedompositidndrompondnt & eeltaged wishucsyridgd, thesysinge will not normaily have a needle

attached to it, although a separate needle may be supplied with the syringe for assembly and

25 use. Thus, delivery devices do not necessarily come packaged with an associated needle umit,

but are suitable to have a needle unit attached to them.

Methods of treatment, and administration of the vaccine
Devices of the invention 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

30 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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devi ces corresponding to the nunber of doses contained in the vial.
Where a conposition/conponent is packaged with a syringe, the
syringe w Wo mog/1rrersnmal | y have a needle attached to it pcahiivosighess
separate needle nmay be supplied with the syringe for assenbly and 25
use. Thus, delivery devices do not necessarily come packaged with an

associ ated e uRl 1o have,a needl e unjt

att ached to?ﬁ gl'ngl?dl\/g 2#‘ rea Pudgn&oxgaﬁg U sE-Bafi BWR?F‘tLPﬁethh is
vacci ne Devi‘sbstantiflly ffee‘i’ rfmcmﬁ( | oy d:eecosmldmjnlfee ffioim &UWhérs tricedsiady) B¢ word
vacci nes to“éﬂ §m1@iaﬂ_§r;;’ ﬁWmﬁ@ﬁ&ﬂh@deﬁrﬁgno eeéh\?e\ﬂ{entl on provides a

met hod of rarsing a ne response 1n %ITDI’ISI ng the 30

step of admpd gt “4&3&”% BB R atﬂum}nr:e{l QL %Eﬁll 2 xan plepaéa-l-tlv\g

General The term "conpri sing npasses "I nery
"consi st i NG{nRs A sl

excl usi vely 3 ° pe I % I nci uﬂgceg%gr@%%hglag%&%m%%%%gg cowonentsgdoes
WO 2008/ 11711%6@@?@32%5‘!06@465 o6 mitieg. \%ﬂﬁconm?m%amlbalnmyed idowy orfer. Where
excl ude " copleiethite cBmPoncis MRARIS bdrRRetlafibe bSimbingt AR BBA bk, Yo then the
free" fromy be conpletely free fromY. Were necessary

"subst ant i aWéLﬁ Qnmébﬁﬁ‘i’rf‘lf‘%"dl"ﬂﬂﬂh‘?ﬂlﬁécquﬁﬁttqfﬁn of the |nvent| on
The term "about" in relation to a nunerical value x neans, for

exanpl e, xlﬁB@ED@ﬁC&BTMQEDBaWQ& ated, a process conprisi ng a
step of X 0 nt s 0. uire any spegcific
or dgr ofmm ?(T%%@ﬁus %rgcr?beﬁ nPe E’éwa% ?ﬁaw@@ éynregeﬁi?"%]“’d%f‘ ¥‘t”\ﬁﬁféf gures, in

there are tWhieke conponents then two conponents can be conbined with
each other, and then the conbination may be conbined with the third
conmponent , BiGe ! ilbryrates, IDE“S@?IHWWP@EIW a®wWIOvidthe i nvention is
descri bed, urel by way of exanpl e, reference to the attached

Fi gures, i nlg tratF"f @agermeq:tque&t ékﬂowt%iﬂ%‘ﬂl‘h@%’@}'s sspective

i FIG, 2 illustrates, erspective view, a

view, .a kn
known sterlai\!\aéli é(f‘%Fﬁ%l‘“%B?rf@écuveﬂfe@ any aPﬁeT dhe iyqadionsj g

per spect{v adapter of . th tio FIG 3B

i Il ustrats eFI\@a?%Il‘} Rl A SNSRI fong e BaS g‘f”F?‘é 3A FIG 4
illustrates f of a ml .
of the i nve%@oﬁﬁmé%%g% ekgl e‘& "“%Yb%n or Er‘?‘%&) Dn?rrbf oF g n%l o the invention
illustrat esawlmbg@mnpr@fasse ¥ nvention in assenbl ed form FIG 6
illTustrates_a detail, partial cut-away perspective view of the

assenbl y of Fi &illustratppanmsggmbiy ofithe igysntierin agseapbled farm; cut - away vi ew of

t he upper rti the w thdrawal spike
PP p19 . 6 ?l?ustrates a getall partial cut—away%empectwe view of the assembly of FIG. 5;

20 FIG. 7 illustrates a detail, cut-away view of the upper portion of the withdrawal spike

component of the invention;

FIG. 8 iliustrates, schematically and in cross-section, a syringe connected to the withdrawal
spike component of the invention, the adapter and vial components being omitted for clarity;

and

25 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

30 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-



conmponent of the invention; FIG 8 illustrates, schematically and in
cross-section, ‘a syringe connected to the withdrawal spike conponent
of the i nvaxntoo®117118e adapter and vial conponents bei ngpromiBioesiood s

clarity; and 25 FIG 9 illustrates a schematic step of connecting a
syringe to an assenbly of the invention. MODES FOR CARRYI NG QUT THE

| NVENTI ON Agrﬂl%t‘s:' fne s b%g??@ ﬁf th@ Qda‘fnfém?édy%gs ASiB@hd 0, E& ¥4 bﬂé’ffd‘s Sathvaldl gdﬂom

62 defi ned an outer havi % first end 64 and a secon

end 66 and t6 seamg o6l ofho eutrrsvalis Ay fang THPpdle e plarsingthepeppepdipular to
end 64 of ]tog%tulaﬂiqya)g@of Eﬁé%oay ign.t Aﬁfihd ﬁEﬂphkﬁ?%f eSS 7} ihade 1y disposed a

cylindrical havi n he sane ltu?é nal axis but a greater
di anet er tﬁimetfﬁéﬂbwsﬁ?a“/&ftl@&éﬂ’éaf‘% 1%&t°portion 72 -10 WD

2008/ 117178 PCT/ 1 B2008/ 001666 ect body. 70 to_t he

adapt er Body fig retaming, aembse i |Pa?1vgf§g téex%l@ﬁ 8{1%“7?@?‘18%? g?‘%’md ??Tie ecurely
second end §hinRk atriBtidddé Gl MR Theﬁauma’daevim Hnoey b4 T ebetkands tipa dacysbeaniethe
that is perpendicul ar

t he, he .hod
t he peri ph&PyesE Pe1gign 19% élilf‘ggpef lcatec% 52'&81}03 8§£§§ i flé%one%ﬁ?g %’rﬁt'%tammg
opposed paipientter tpgirRexH dignétiically@pposedipair/d. 1m€ard&y extersiing fsprojesipns 78 each
menber is pLovi tt st _end, qf f :
securel y r‘éﬁ’&? ﬂ ﬂ@gﬁe ﬁ?jﬁq%% syl e(a 'E)SEI% {'t l?jgdé%ébﬁvﬁéﬁh %82 1391 glined
of the Roowsy dpaﬁﬁ)fdan&ﬁds&aﬁl slats $im theopesyivra 63othe slots 8dfextending at least partlally
speci fi cat Ifo fom, ﬁqs ttgst ggd B4 ?onvs;a?dﬁtti?l éc%d enjd dﬁ%rtﬁt e ou ;{JE%UJI' ﬁrﬁfa ﬁ&ﬁ@iﬂﬁhl&gslot 85

nmenber conp anetrica air of inwardly extending
first proj doteicomsctig; the slots 34cik ﬂpd‘gé@n@ﬁ‘t aA‘fth%ﬁX@rﬂﬂldS?@eﬁh tafn82, a dimple 86 is

associ at ed Pf’:uer‘éédl 1|netPé loﬁtefjgjah%t b}%r@vﬂ@? p%ﬁton %@Q@Huﬁ&pthﬁﬁnés‘é tgiefl ﬂ@dselﬁ be
by a pair of para , i'n the outer wall

84 ext endi rdgscribed balov. pEﬁlth ﬁrrst projeeiemy$ H&l'ﬁdPSr aflab pertign %%é%“ﬂ?g t“ﬁé‘ pine

second end Cltﬁ eﬁzhcﬁlgieco%g ﬁfl iRlidal aﬁ@@f tﬁe RBHREBEHys2l and aiib@hqt&ﬁ:ammmg surface
i nt erconne

I'ng the slots t.end 64. At the
each tab 8220 thatdpagies define; %We%’&rshﬁﬁ f‘f%@‘“%?’&n%\%lﬂ? %‘?f “6%% £ eaﬂed a%{‘er
portion of E&?@Qﬂﬂn&&ﬁa@&&ﬁ&&cémm&@%ﬂese to be described bel ow.
Each first projection 78 includes a flat portion 88 extending in a

pl ane 15 pes @ﬁjﬁd{ﬂ euiring fembérds proniged atdiersa¢ond rids66off thetrdapteraisde 62 o sgpurely
62 and an obl i aeWﬁan fﬁ{a 36 9?1;&%{ spﬁl&%@é&@rbe%ﬁﬁ%o@n\@ﬁﬂ%cmsed

shaped pr of 8" Rer at rst en adapter
body 62 2thain hewpasmis pdrrt-lozs et dmlspemﬂca@en mithrrefsrenceptosBodd The ﬁcm%ﬁtammg

menber is pr ?]gber%gm%}lsegg &Iqlly%g%( @@%ﬁlf oftlﬁﬁaﬁﬂvad%eﬂﬂmg%‘%n@ ﬁboﬁdéﬁons 92,

| 3
frgfz "be of téush Kispuind gtyq\gn@emnré&&ssﬁ &g asssz@atﬁc}nwslhwﬂdg‘néﬁ?%?m‘? 860 ?ﬂggﬁ gas a

specificati ﬁﬂad"@n& B tﬁ@fnﬁé & ér?oﬁh@ﬂar%e 7. hﬁt ﬁeﬁmna of @ich mg»smemh@re 98 is
conprises a dianetrica posed. pajr. of P rdi t.en ng Egclond

proj ect i onsfopped to provide a portlon of reduced thickness for a pu ose o be estrbed BASWY Each

25 second projection 92 includes a flat portion 100 extending in a plane parallel to the plane of the

flange 74 and an oblique camming surface 102 that together define a wedge shaped profile,

being thiriner at the free end 94 of the tab 96 than towards the fixed end thereof.

The pair of second projections 92 is disposed perpendicularly to the pair of first projections 78.
That is to say, the first projections 78 are arranged at 0° and 180° about the adapter

30 circumference, whilst the second projections 92 are arranged at 90° and 270° respectively.

The adapter 60 further includes e; 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

35 contoured to be gripped between a user’s finger and thumb.
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each di sposed at a free end 94 of an associated resiliently

defl ectable tab 96. Each tab 96 has a fixed end at the outer

peri phery w0 h#&117k@nge 74. At the fixed end of each tabco9ép2oes/misepl e
98 is formed to provide a portion of reduced thickness for a purpose
to be described bel ow Each 25 second projection 92 includes a flat

portion 100TR¥4depel Wcdnibres™ AGrPRER! '@Lt i % & ,‘[atﬁlg'rb@%??fgknh%% and 'ﬂgﬁ‘g%em,

74 and an obl chue camm n%} surface 102 that to ne a we

shaped pr of #Mdell cqyaoRgnts fierseé areqintegrally ffprmsd.e iche guiaptér mbie suitablyde Jfoh'aw by
tovar ds t hembildiag, Encadapier B8] be r;rmdaa%sn @{heaﬁ,gaa% REQiFCLI ons 92 1S

di sposed perpendicularly to the pair of first projections 78. That

is to say, khg,birst projections 78 are arranged at O and 180 about
the adapter 30 Circunference, whilst the second projections 92 are

ar r anged Jat Tigugansvall B8 of ihe p@rptarxﬁe hgs anTﬂitemc&daﬁce thabf3 sized 4ddQha e&l{H Mé&i\& the

a di Ao cabl ) PRRGSASLRRLL 61 SYLRRLAG L acesl0d.  Ea @ﬂa?

surface is spos on an outer’ s
the outer v pugddiamgteoighe pyi skirt Q&r The elasedfitef der g!@dmthm thi I@pwﬂbbdy 62

t he second
ci rcunfer en%%&%iﬁaﬂetg%]?d\?éﬁ%r 2 r‘f‘%entl% I?’ppl ngqg $r§%§5t8 g?ifd’ ﬁ#’ it Wmmﬂl
35 cont our etkial misgaguyngn emm&a@m&iéﬁ s finger and thumb. -11 WO

2008/ 117 78 PCT/IBZOO8/ 001666 The adapter 60 conprises a unitary
pi ece. t Thestuptyretpiing mpmbessagassp thearp 2. &8partietldr) thadlst ﬁmmnsa&sobfahd first

conponent . Isrbj@astﬁﬂﬁ 7%%3,&;@&1@%@&&1&3 $fQEéTEdi1 ski 8. ai%él?ﬁt&fen Je?é?l'tsym?%al

f or med by I di nmoul ded from a

material . lg;?ng5 %"38@?@?3’ Wt Pf ﬁ‘S 29ppteme)- a@'éﬁf?l‘él?l)%@e migfe%”ﬂlgement is
i Rt eri Ior 3 unfwsmue Badh that e €@ aasgdexséoa]medjeérprefaﬁﬁalo}i&hé B8l cap 2R iLh lﬁfked in
the nmul ti O interior, surface | ahet er
sobstant i o merednisadnenyl nol oy pii el Rt B dibcdmen: oF B visk Husad the
close fil5 oddaptiyetOc by vAll alsb plevent titibeackaupempts ROEiotLthe edupter BHéh &e vid1 €0,

adapter 60 is centrally and firmy secured to the nmultidose vial 10
wi th mini mefhe adapted skirt Sadyi hpechshooldet betiaZhtogeth@Odedine aw iiradriot Quifab® that is

The first rgfgi.ng Q?,péEﬁBt}géeix%%q%ﬁé r}oﬁ Co?ﬁle%ﬁmtl&(ﬁe RA ﬁ ﬁlléfug %a% #’1 cfé ng]t of

flat portions 88 rst oj'ecti ons e un
the cap skithe vigkbodypertipn {4 prdife iehsbaelderperiontl§. mwmmu@r, thele@atercairirt interior

bei ng di spl s%ﬁﬁdi lﬁ%ﬁ 'a%lrdﬁfe Bt su‘Bgtaﬁtﬂﬁy ﬂ‘%fbﬂ@seﬁma&)@ thefr éﬁ gg’lju)fn of @g opiter surface

i nteren g?fge ‘i.rreversi ble such that once t

been ret by t"t" el alheclpe A1 Of Ehe UBPST ekier of the vig] &Elthlﬁﬁi@dﬁmms
Wi ljl t ROt 1grm1§hd@ lef3tRdt thaGkd ﬂﬂﬂ&ﬁbo rseiea&dlw@nd If%ﬁiyas@aﬁb’@b {o tad ;u{ahﬂ) %t(aitﬁ%mlmal
an e a reven i berate atte s to
renove the %t zﬁ’ﬂ%‘['g%'&ﬁnf Pgr&gﬁaﬂaéth;%&anquaﬂlorh% agg‘éiﬁ'ﬂ SHCSRVG ‘L‘x“ﬂé‘&f?lﬂmeﬂt of
and shoul dahe prat 10 dito AR bdrpek bedy d2fid pevaitd it SkiifferehpiobR&R Jf IR resSective
si zed and s alﬁer 1 ar%c:alvekgn l%@(? 722@rt|on of the nmultidose vial 10

i ncl udi ng At gasE S PPN 20150y portion 14 and the vial

shoul der25p0fl}e'fﬁﬂge]’§t addhiR %Blrtloffsu'}éa’c{re sitzyfan%%ﬁ%eg to rselécln{ret the pfa?e-shaped housing 32

of the withdrawal spike 30, i.e. the inner diameter of the rim portions 76 substantially matches

the outer diameter of the spike housing 32. The close fit of the spike housing 32 on the adapter
flange 74 and within the rim portions 76 ensures that the withdrawal spike 30 is centrally
received within the adapter 60. Since the flange 74 has a planar surface that is perpendicular to

30 the adapter longitudinal axis and since the spike thorn 34 protrizdcs perpendicularly from the
diso-shaped spike housing 32, when the spike housing 32 is received on the flange 74 the
longitudinal axis of the spike thorn 34 is coincident with that of the adapter 60.
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surface has a profile that substantially matches that of the rel evant
portion of the outer surface 20 of the outer wall 63. The close fit
of the upp®o0 pos1i7o1s of the vial 10 within the adapter ®kirmb2068001666
further ensures that the adapter 60 is centrally and firmy secured
to the vial 10 with mnimal axial msalignnent of the adapter 60 and

vial 10. | npagdghyti bf’tﬂc cé?ﬂ&ﬁ? %bl%l@ﬁédaéonﬂécﬁ%dgﬂ%gﬁter% to Ehla%l TzmcéL %{ virtue

I nto the adapter dy prevent ed ren agerren
respective © é@ﬁ'a?ﬁméﬁl gwlhftahm sppepctigThefihowithdyoral pples3073 thel@apt@S0The spike

flange 74 amgmrIaMsReNtialipBi A519kAephtaf @ dashaped to receive the
pl at e- shaped hou5|sng 329 of thlgavmg?hdrawal aspl ke 30, i.e. the inner

di amet er Ole’ief'@ SridreaRirdel idShef BnBPRShe ;Emaé e
di anet er ]cPt;Q ?é&lgl ke nt(§u5| ng 1 SZ@ET he gttg(ggw%s g Elep lgpqﬁlo{%lpﬁmom
p

32 on th SPEOR é@ol?%loéﬁazﬁlgar@ﬁ % MBPSF |Shﬁfa}§6r°€ |fhﬂ1§Pl%h@ﬁBEr3@s OThe

that the W inkeingug@inefiPpléfenBOrhe Splke rﬂorﬁduh )beméQﬁs%la\é&fjaﬂélf)hbﬂ dfNYRe adapter 60.
adapt er 60. Sefag)?y glhe flange 74 .has a E‘ r surface that is
3

per pendi cul & CpRrensREAmEnt I IGYarsiblgsirl that epce the spike; 30ckes bera retpingdeon

L horn 343;2)rm mdspta Geit pe kel inaplhas. g TidmidchBg vdu&fgt Sﬂ?Bﬁ@eﬁpédéﬂental relative
ousi ng : e S i ved. on the n

the | ongi tddm"ﬁ:g E%xqfég%?ﬁﬁgdjgrbcﬂ%% W(fﬁrr‘?lbs o "é’ﬁ@EP rPE‘?VS’étn‘E 1&? gtﬁ ateiapts to

of the dfapemovéibe spiko30f@z0e34RA108 PCT/ | B2008/ 001666 By virtue of

the central, axially aligned connection of the adapter 60 to the vial
10, and by Theradapter &ff thuhserves as emintermsdiay Inyerrdokd tgrcenple:ﬁnrveﬂtl'rml spliket d0ewith

W t hdraval p 'nlﬁﬁtl&g@ Rlﬁl tlbe 'ﬁ‘%aﬁa% Q&atcg g ﬁx%l&%hg}% Ho- 3{% inr % predetemémed

centrally and axi al secon
member engakpeiion H@thﬁ%ﬂrtam mulgilgee vid 10 I“rlileip thetwithdtaael spiltec3(f & abupled to the

portions SmdiGosefvid ﬁ‘@bﬁ%%@&bt&rﬁl g6t b@@éﬂr&%&ﬁ ga68 i UR(R%B 11‘%%51%%&1%111
of the SS k:% housj ngag | nt er eng agement revents tp 8

from beilng Hi EHrapat ?]il%{‘l‘“?e?t with therlopgiudigel asised tl@gnultld:ysgfvglé jand atshdepth
i Nt er engaggamBhffickni to kRS ﬁhﬁh@d@ﬂ@ﬁbnh@@&ft@é‘ﬁ@m&ﬁ% 63R HeR bROKIRS ﬂhﬁﬂg 26
retai ned on ace. This |ocking w’l

not only pr g\}lté%?ap cq%aé'ﬁft gt S? élFe&’tafs\f% m"ﬁ'l%% ﬁls%gﬁ%‘ﬁt""]&fmtl}‘?@"%’bFh?é‘“é@‘s‘de of
and t he adape plug 86 andohe flwidIductapatingihemahémdplBsber ate attenpts to 10
remove the spike 30 fromthe adapter 60. The adapter 60 thus serves

as an interMb@bijMa{ to couple the withdrawal spike 30 with the
mul tidose vial 10. The adapter |locates the withdrawal spike 30 is in

a pr edet?®r MhteRultigesi Yitlol) aid therwithsearal spike 38 anu Pauplidsda vicapdaper WA dm the
the withdr qypdwinpidiened0 is coupled to the nultidose vial 10 by the
adapter 60. The predeterm ned position corresponds to the spike thorn

15 34 bei neritst) tigoivhdraldl GHIREBY isMitteld 16 R AARGIOU Prticuiet] e @Elké H:ﬁlsmﬁ 32 is

mul ti dose vi al sufficient to ensure
duct openi g¥ rtS‘% °Ptﬂggfi ﬁ%???r gf“% %é l%i’r’@ 2%t 243! seqtien Weﬁ%@eﬁ’r’lﬁ’&mi‘ﬁl 3%‘?‘3 30
the cap 24 aaddheyﬁiapiﬂDGO sOndaepRr &ﬂative akiBChbiitd, the ih@ididd SRRE spikd htﬂi@mg 32 is

Pﬁé\’\?ﬁgr trslheb gg\g i (I) ggntgcft wnt.hht%e 2ect d%?o_]t?ért}gnst&e I%lylilili e ol%cthe ol[))?qwer;t gle of the

cammmg surfaces 102, urging the spike 30 axially relative to the adapter 60 urges the second
projections 92 to be deflected radially outwardly via resilient deflection of the free ends 94 of
the tabs 96 from which the second projections 92 extend. The dimples 98 aid the deflection of
the tabs 96, The radial deflection continues until the second projections 92 are sufficiently
30 deflected to allow the passage of the spike hdusing 32, i.e. until the deflected second projections
92 define an inner diameter that is equal to the outer diameter of the spike housing 32. The
spike housing 32 is then passed through 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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Met hod of Assenbling 20 The nmultidose vial 10 and the w t hdrawal

spi ke 30 are coupled via the adapter 60 in the follow ng manner.
First, thewa togitigwssl spike 30 is fitted to the adapt er PEDABIODB/001666
particular, the spike housing 32 is inserted onto the adapter flange
74 by relative axial notion between the w thdrawal spike 30 and the

adapter 60. p&}%%sulrobhﬁ%rl% d:h%lesrﬁ’ﬁéké‘bf t{sﬂ%?@ u%;ﬁg 9 E%%é & splke housmg 32

spi ke housin

proj ecti onswgizm ﬂﬂyﬂangqr%@ddﬂn Pmortsﬁlﬁlaqduecuawglabmef the canmming
surfaces 102 %| ng the spike 30 axially relative to the adapter 60
urges the sE@ ssﬂsfo}Séwpaihscag@dtO@t #ethepginteaf rergufagiiiea s tbattavme—désymbled

| lg e e reci a
which the %‘Eﬁﬁgﬁﬁﬂégﬁtﬁ?ﬁlg‘glyéﬁ?g 004, G . RSy PRI, dbflted tat

def I ecti oh 8¢ HPK alpnativple be seried ow et m@mmtmf ugeoeTtak arygistermydiate dtage in
second proj gebippischlid. are sufficiently 30 deflected to allow the
passage of the spike housing 32, i.e. until the deflected second

proj ect i onsSecBd, def ddagten60 is el iskhawal e, 'I‘Hi@&ecbr&l f4pdal Brbf&aﬂ)hﬁan‘?é&to%f at the

di anet er of t. hqQusi n housi n

passed t hr ol otf Hg (g é’é’roﬁge W%Pé%?%%‘négpdl‘?ﬁ Fontenga. &H‘H%‘f%llﬂ‘éﬂlche appreciated
spi ke housi nhgt B2 seemdptegs emhymﬂmﬂvamae smmtm EHesolirit O SnaBdfacttMe drH@bny
ost 1 ont piteisdtile %8 i Sholurh fo derleh il offiserotube cap g hapyo be
2008/ 117178€eﬁ4@T¢dl Be00BY @ianwethe ppyet isafige b(ﬂ(ﬂwoaap 4 gartibiarlippe rplLEg,UIEJrﬁ&ﬁQ6
of the spi k‘@l dﬂ@@ff;‘ﬁ' s%bghgl v{nﬂl %g’glﬂfe@t tha%d%pel EI'? glul%’ %ﬁ rgedfn\ﬂlf)il{e %P%&'e’"k}rg‘sg

flange 74 and rimporti 'scussed above.
typi cal |y crielative sual n?ﬁtlotl hetwioesi the adsptenbtharfdabs vinlel0. Juitiis tepat!, the flared shape

pr e- assenbl gqnhe &it gﬁas@i@fg n?-%%s@lrtmhl n I(él ﬁlﬁhetr ¥eﬁ’%ﬁ*@ h)Lle Iﬁ&ioplptﬁg é\p%r thrEzce &Qhe
user. ver, it wl a reC|a

al ter nat&eqap 26@"@5?‘*1? @EFt 6 bhot o edapist hedyof2 andds brought 1%tnycontact with the first
i nt er nedi at;ﬁoﬁ&tﬁge 78, nByt\ﬁtﬂleSdeﬁH dblighgte é@ﬂ@%mﬁ?&rﬁg@s@(ﬁgﬁﬁ% théwal 10

f|ttedtotheIV| hi.s se ond stage IS pically carri
the point &falys at(Ve t‘éthelﬂ‘gaﬁt?f b‘é&eégﬁ 59 ﬁ{odﬁcg?’@r7|8r‘i‘@b? tdlegted radially Ou'fwardly

cont elnt s). ﬁbmﬂfeﬂt ddﬂbcthI df tbeefra@a{detsoc’ﬁf% talbshgHt fréri vohiSE®e st $3&Bions 78
may al ternagiy:

any 10 int ef rreg ?nglﬂpi ahd @E fzt B%Th?eftﬁ Ft 820{%8,53 ‘?ladg’hg‘%‘fe?’“ %lﬁ’g‘tms until
flip-of f20](cj i the fit pqu:etmaaﬁ 8 2% shffviently &]&lem}eemned the g3k 6f e adp 240i.e. Lfkd the
upper sur icularly the. plu rtjon 26..

t her eof , i 2&2\?\6/;%%&%?%8% Euo%ég ISl n'#eeatlzlt"mtr déﬂﬁgf Wgéh‘s t%ﬂ'ga?\tﬁ %‘F oytgr digmeter of the
i nserted i reep 28 heotablia e eutes Riamete6 8f thh pay ki £8. v&’h@xapazdf ithenqmssed thaagh the
the adapt ergy %r@@cgmﬁh% Nﬂtﬁlthe]ngderglae 6%&(& ‘E@ﬁrz(ﬂ ha§ : eeld(}f o\?lg t%)r}%gtl%rojggtions

the skirt 68 assists in e insertion her
noti on, the/Sugydrat geipt Hedals82apraurgs te sqgurp fromrtheir defletted pasitions emdrtGatofdlieir

t he ad a@Berreﬁl?éiiMe QhertOfor He hﬁt%éﬁ%s Bﬁﬁxﬁeﬁﬁ%ﬁﬁﬁe&& Efé Ehg g%é) énlgfrr?] %8 to retain the

projections 78. virtue of I que angl e
surfaces 90aP 811 m’cﬁ@ ﬂgqulagqeﬁlpodi @2 as dlscussed above.

Hence, typically, the withdrawal spike 30 is first conmected to the adapter 60 and then the vial
10 is connected to the assembled withdrawal spike 30 and adapter 60. It will be appreciated,
however, that the fitting order may be reversed, such that the adapter 60 is first connected to the
30 vial 10 and then the spike 30 is connected to the assembled vial 10 and adapter 60. During
fitting the withdrawal spike 30 to the assembled vial 10 and adapter 60 in this alternative, the
piercing tip 36 of the thom 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
35 combination of the two.
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axially relative to the adapter 60 urges the first projections 78 to
be deflected radially outwardly via resilient deflection of the free
ends 80 of whmos/as7882 from whi ch the first projecti onspCdIBmat/@nshs
The dinples 86 aid the deflection of the tabs 82. The radi al

defl ection continues until 20 the first projections 78 are

sufficientl a(?a';,ﬁ,g Hf the cap 24, i.e. until
the defl ec%qglgs?%fgﬁeﬁ%r”fﬁoﬂg?{dipon 5,?56_,% e an inner di arret er that is
equal to thEheqgsembldeamrtetused mfthe prepardiap oﬂmultlpdrtcaigd:snyfafwn?blﬁeﬁf A first dose is

di anet er of Kjo L.t LS. then,passed ou t he
first proj e‘(n:'%d?% r?grﬁ%ﬁlu{r}\ltg r’fl‘ﬁﬁ%oeseuﬁaéeggnbﬁé ngbyt W@e@%par’s H}J?“Fo‘?ée‘%‘éf’s such s a
passed beyotydngddntd itheswitiplroyad spike 38 and’ Gawi shb@ﬁntxp)lcy 1 doset dTefok amp&Zo 5ml

t t t h
R e E A e T MAISIA G R
of the cap igkarting the a%sembleftta ensureibat ﬂmqwn@anw tshrceestibie baﬁlmm&‘d! di® 8§/thé thorn

as di scuss o]

first connggpt Z%) %%se'f ér_{gn&élgasbl[’éeé?ﬁéﬁghgsxh%a& E@eﬁx"‘(}[v%ﬁhg ‘é‘ﬁl mi%‘"l‘% 1 gﬁ?féselt’s&ﬁuem
to the asschispiiw davicuinige seike Re asbeoamspondingly érav\(ilig substantially aldese into each
appr eci at e%ubseﬁﬁ%?‘hﬁéotloh hRbick R fikls P%{QQOQﬁdaeéong%)ﬁoQﬁ 15%@ ?H% h%é'rﬁ gnd

that the, adapter 60°is first connec
spi ke 30t s @@Fﬂ’i@&ﬁ%ﬁ Focfiausstihe wal opntgnts a1 dapletedidapt er 60. Dur | ng

fitting th e 30 t assenbl ed vial 10 and adapter
60 in thi se%viﬂt B%t‘w"é‘ ‘ﬁ{%ﬁé’ "Oﬁ‘ie%trf@l"hgﬁtlwﬂ%ofahe ¢l therartip 394hgtds assured by
brought i ntthe gilet acitadwptehastdiebly pidles Sidrnhaaa&Bu® mbi® of htdfls M removed from -

Feaches ¢ nee BRI o0 SRR Beti e e ot bl P e i gose ove
process rrayth@nmhmal recified iwambar oﬁdﬁsmﬁtr&bb miltidase B2l CMNEY Giathé ON tRf overfill

t he two. P 008/ t of, Prepari

Ml tipl elséégﬁ%%ﬁéé?eégaﬁgvﬁf CEﬁi‘é asseﬁg l?aéglh FEI\)ég "H@gﬁ redyeq wastage ant honce
pr epar at i orio pfovigglaimqse ggid@s@@mlstmtlcmoﬁmaiemwnm first dose is

wi thdrawn fromthe nultidose vial chanber 20 by inserting an

i nj ection deWilt&s appreriaied that aligipiiugedevicen andt inethodst dad rtmwalvisagsil by @nbining

and dr awi NGefeosispbiopliaty ft@m‘i’!&&?oi‘%lfxe foleRbinS%AMR. 0. 5n 5 volune, into
the injection device via the spike 30 I'n a conventlonal manner. This

m ght i ncl wme folepoiRg Hesﬂgptidmeofétﬁé ﬁﬁEHtMn hes B&atﬁr@ude}aai M}ﬁoﬁ&%&@erﬁ wilBbe
accessi tﬂo sécond

t.he fluid duct of rn
subsequént 'élgtedc\&gy’flﬁ‘éeﬁo% VPHW"&W C%E?q RS Rt ‘P?q?d” ithopt departng @?JB é@cfﬂ’é‘ﬁ pnd
i njection ckempecoéﬂmeiiniﬂeotidsrhe spi ke 30 and correspondi ngly draw ng
substantially a dose into each subsequent injection device via the
spi ke 30 i oncxnplethd wredtiomhanbaen diftiessddria let ¢omtexad$ﬁhacd:ﬁhth¢iﬂa@£ﬂisﬁﬂﬂ§uenza,
steps are Gk hBHAGe Uil a%@ﬁawdvas&ﬁ&%{zsg Bl SndRRLgLed. 11 should

be noted that the cor I nser m%ef)l ke thorn tip

36 that is M&éWe?Qhé)a\ﬂa 6o lﬁg'bg& &leb@@%%%ﬁeaﬁtﬁgmm%%‘éﬁ%}%%ﬁ ‘fﬁl 10

maxi num ampunt of cont ent s to be renbve from .
to the extdiistiptrdin HGndyanbhense dappshens awidt epafigweation appeipriptertal sudos evial.

over However, it has been made clear that the invention is not limited in application to such vials 10

and accordingly the shape and configuration of the adapter 60 may be adapted mutatis mutandis
to suit other sized and shaped multidose vials. Typically, the adapter 60 has a shape and

configuration appropriate to ensure the closest possible fit to an ISO standard vial 10,

30 Similarly, the adapter 60 has been described to be fitted to the known type of withdrawal spike
30 illustrated in FIG. 2, and hence has a shape and configuration appropriate to such a spike.
However, it has been made clear 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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t he nom nal specified nunber of doses for the nultidose vial 10, by

virtue of the overfill 15 all owance nentioned above. Thus, the
i nvention Mmas2008ret7pmst enti al to reduce wastage and hencepcrosposiniete a
nore efficient admnistration of vial contents. It will be

appreci ated that alternative devices and methods can be envisaged by
combi ni ng  {8Rbi:e8 has bERRERIY thalGe L@ﬂmﬁ@ﬁ& ﬁnd&ﬂa%ﬁtﬁ'fa%g epnﬂes 30, which is
exanpl es. The foregoing description the 1 nvention

provi ded byYmedllygne EMrFBIbéOC |b9°t9m from entering ayish tscwhitle thetspike inattashredyigould
vari ations inRrfeRtvaiH thé Rodie wiBawN Jf bﬁl’&on%%&eﬁotxﬂ 74 vidi o h@gur Hg%% Iife liquid

and scope Qf the_invention. For exanp the invention

di scussed i "‘FH’&YEBHWE?EI&@Wav‘?i’él%,dir%FW@&&FWEW@#MM@H@&HVGHM it
woul d be 58q Lica Ie to vacci nat | a| nst other viruses.
Nbr eover ; ‘ﬁg‘ 3&&%?5"1’ @6 AR SKir G%éﬂn L eregsasary- tIf mej sy 68 werepreyidsd,
the of guld:m«-:k@:se axiaaldlwcezﬁ&ltldﬂ e tviddt B irté thd @dapler Wdoﬁ!@%epréﬁeﬁtea by
shape and c¢g urati.o ri t 0 wever, it has
been nmade cflé%lep ?Fmt%éﬁqpﬁ'@‘é%}dl @n t@ ‘?‘F%Pteﬁ' P‘?ﬁyté@&“ﬁ thexshgpiderportinn 18 pf the
such vial s vifl. and accordingly the shape and configuration of the

adapter 60 may be adapted nutatis nutandis to suit other sized and
shaped mul tTfmdiret anﬂasbcsmd‘fgtphmgImqmbetsheedid@tpiompnﬁd)rebmstlﬂ lmhapEpmjbdtmns 78,

confi gury t| SSI i

| SO st an ar VI a gie&%gg H%IL%/& e%t% a&gls‘?tzpmj mﬁ r#‘llffgéag?'?qugach
to be fitt dgtamingrembeneswd copppsiso Smgl':hdmeam 1spnlamuliﬁ@rm(tdtlumtImlnnedase,me
FIG 2, an%d@@ﬁﬁjebﬁ& @voﬁﬁ%ﬁ b@'&ﬁp&@&' oh & eﬁflérﬁ)lg RALLAN 8L e[n&t&dstﬁ% Ruidie
spi ke. However, 1t has been made cl ear e Invention’s

linmited in Pé‘iﬂfﬁti"eét‘foﬁlﬁlrhat"?)t°sh§6?§ﬂ$°ﬁﬂ¥<@@aﬂ@bleand accordi ngly the shape
and configygati.on Eoe ad E %Wdﬁo may be adapted nutatis nutandis
to suit ot He¥ 8GPps Ca-“n 4%5% o B irical digiesadenor be imlingryitingsegnd projoogions
PCT/ | B2QG8/9201666 Moreover, it has been found that the liquid filter
of standard w t hdrawal spi kes 30, whichis typically included to

bl ock bact dnitests, mdrere nmgbidmgesawmie&bntltdﬁavmhﬂaﬂy frée tlsepbl@nties 20t dfamh@ebmbled

could int i cont fram.the
Vel 10, " AdhuRe e Toy pEoRITR0 b Wil Riks O M Ron B of Mignp oF 180 sich
Wi t hdr awal asfﬁmbbemn‘famed lﬂ@@levﬂfteh temhbseprl'eé dnrtn withdemwi. ohe Boseh taeuwithdeawn
desirable f i

68 were rgl\g/?%tmlﬁFl © %xcess?c\%&%%?% ﬁgmﬁﬁ% g%edqrr%?]f?&?ﬁ %? §1§¥‘E‘Q€e hgﬂ%%né F{ gleia
the ad aéBe rPrleofOc,tb‘i}r wsape Pcesinght %Q!ltﬁﬁynatm PEUERG wga@m;mnb@f Whehethmsms@ 30 had
end 64 of tRewadankee A0ody 62 and the shoul der portion 18 of the

vial. The first and second retaining nenbers need not conprise
respective pairs of projections 78, 10 92. Instead, they m ght
conprise a greater nunber of projections 78, 92. Alternatively, each
retai ning nmenber could conprise a single projection, i.e. an annul ar
projection. In this case, the
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single projection would not be disposed on a resiliently deflectable
tab. Instead, the whole projection would have to be resiliently

expandabl e. The grip surfaces 104 need not be dianetrically disposed,
nor be in line with second projections 15 92. In tests, where single

"~ doses were withdrawn daily fromthe chanber 20 of an assenbl ed

mul tidose vial 10, adapter 60 and w thdrawal spike 30, the contents
of 479 out of 480 such assenblies remmi ned sterile after ten doses
had been wi t hdrawn. The doses were withdrawn according to good
clinical pfde¥M%, including the disinfection of surfaces, hands and
material 20 prior to their. usage. The single contam natiion occurred
in an assenbly where the spike 30 had no internal valve 71. -16 17
CLAIMS 1. An dmpteekr confisuget ed couplec oupitiaraaepindrnamal S0k, \(y'%a; B2
mul ti dose vi ahaidigining BRiyahdbin QuSteSink Lk Yo {ppduring and after
wi t hdrawal ofyag@. &k ﬁ%ri .@,%Se t her ef rgozglrl)h dP Ir’f'e‘”‘tﬂg@‘é‘g‘gg g%‘%@%ﬁr“ﬂ’éﬁ”fﬁ’ﬁ‘f the
hol | ow body c?e I ?d' y an outer wait having a first end and a second
end; a first re‘l"r&}i R vgdnisfyed bym ouiyewdll asing e fickl atlepit @dedod cnd:
irreversibly engégeradinihgasinhar atpRy Iiﬂsp%dqdﬁgt&pwn;,xlle%,.ga?%nyugai ; qubggi a

second ret ai Rbfgn FREDRIRLLLAE Sgcond end adapted to Ifre iy .
engage at least a 910 @g@tl on_’of the wi thdrawal spike, such that the

wi t hdrapal spi KPR TEERPRBICEbr B poaene adidive tb ipoeddibipingaizd 1 leost o
respect 0t poonol the eislslawsdl gpile, 2. The adapter of claim 1, wherein
the first .retaisénN@aBIReAdFRIREkSES .east _ogle, inwardly
extending fi Eosthw%ﬁl:jdes%t L n.l 15 3 %h‘gﬁgégg{%ng‘g““&“ﬁﬁﬁf’si’tf""vﬂ‘f@r"éjPPPft he
or each first proj ecti ol s di sposed at a free cud of an associ ated
resilientlyzdefd esbRPhechab 1t Rabeil Sndgll Ned. by a pair of slots in
[lie outer wall..f hgmgjcoﬁi_s_ 'ext‘erﬁlldisdrll"gﬁlabt le?&gej’%it'é%/ mbﬁg‘?ri SFPgscE b fRagt e
first end towards tAEESEE GREMAKEYSf the outer wall, 4. The adapter
of claijg 3,4V 0. the or,each first projection includes a canmi ng
surface 20" }A@?‘! @ﬁl&%@? PR 2b‘§“"éﬁ‘“ he g5 gach fighprpieeion if disvesdmuh fivdosie!
vial. 5. The Hudftagedopsibingy nielBecableddbatham id defibe b Halr@ sBILE Rkl
includes a thwanaid spRY &ir@Qing RETNR ;L& v e paif of s|ots at
the fixed endygf Lhe or each tab F olaggin'?g éhgite?lfdgcmf’?lg?l{he Secong end vf

4, Th? adlapler of claim 3, wherein the or cach first pmjeation ingludes a comming surface

20 for engagement by at least a portion of the multidose vial,

3. The gdapter of claim 3 or claim 4, wherein the outer wall includes a thinmed portion

hetween the vnds of the pair of slots al the fixed end ol the or each tal w aid tab
deflection,

6. The adapter of any of claims 1 to §, further comprising a flange extending from the
25 second end,

7. The adapter of claim 6, wherein the second relaining member comprises at leasl one
inwardly extending sscond projection disposed on the outer petiphery of the flange,

& 'The udapter of ¢laim 7, whereain the or cuch second projection is disposed at a fiee ond

‘ of an associated resiliently deflectable tah thal hus a fixed end at the outer peripliery of
30 ihe Hange.

9. The adapter of claim 8, wherein the or cuch second projection includes a camming
surtace for engagement by at [oast 1 portion of the withdrawal spike,
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6. The adapter of any of clains 1 to 5, further conprising a flange
extending fromthe 25 second cod. 7. The adapter of claim6, wherein
the second retaining nmenber conprises at |east one inwardly
ext endi ng 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
defl ectable tab that has a fixed end ai¥ the outer periphery of 3U
the flange. ;9. h-ggbﬁa %g%pgler ?‘3,? .cl.aim8, wherein the or each second
proj ection i'ncludes a cantt hi =4 ybacie Br oppighipbimshiletyibated pagi a0
portion of themi*ad@rhinaid wpfdflectich8 10, The adapter of claim 8 or
claim9, wherein the or each tab includes a thinned portion at the
fixed end tolatt2tupter @Bauyad elutm 6 th 10, whbhi: thelAptze bosifrisai 20fu& Rk [E, 6
to 10, wher ei rindirles i HanGenERTBNGuEA SR RAN LA, ALSS LLAAL,., 40gl udes, n
ri mextendi ng fbayt lﬁ-%d least o8 goquti ?B‘éc’t hitli_he ?Lﬁg‘gwb@w,p%%ﬁv{ge b
flange and 5 rimconfigured ALOPIE o g Wi BEYiAEC-of the wi t hdr aval
spi ke. 12. Theradabifbr i preceding claim Author conprising a
skirt proj ect i‘n"? fﬁé’ m hté”’?éi3 Yl S‘é“r’n’dh‘gg‘“t"ﬁ‘gl"b"aw_ shafSprofseiog Sqmphetistof
claim 12, wher8f A H%%%irt is configured to enshroud at |east a
portion of f hi%- ngl [i dipgc, vi al 1 with an inner surface of the skirt
having a shape 't AaP T 8" GRfibt2e i hegin tioskires sonfishred toetsbandaldéast h@rtion
rel evant por t io6He ofultidhe: viall witldresioney inface ckdho slhaXE@ R EiRhe Bkt 18 Moted 1o
precedi iy cl aintiehfikdddgiows QMR kedvRg ndfiok gripping surface.
15. The 'adaptor of claiml4, V\/ner(gi nmt ﬁl‘;}ﬁ%mﬁ’lgﬁ% 51’3'r of opposed
gri ppi ng sut4 abesiapeadhiny fleSRBSSMIR Ty Gdbfkins UNL.aC6. of & buss
projecting Qutwardly fromlIli; outer wall {é) 'F%lél h’dgto%?,g“lﬁnbfér. “fhe
adapt er of dnfhpreoedohgaial b, Wha¥ILnelNs § B&r BEARIE LiSES.2
unitary piecedigyusddon Jp&l[&gﬁgﬂtcgiﬁ Ohusl Al 16, W .(ﬁ%e! %%R’Pﬁ’é S%{d‘a‘"ﬁ? gt
conprises a thernoplastic noul ding. PgIeciNgg uubesay fromdbingier svaH gf thy
mul ti dose vi af*¥a withdrawal spi ke adapted to permit multiple sterile
Wi t hdr |'s,.ta he taken from 20 the nultidose vial; and an adapter
Oed Yo htpre

confi gured 1o HY RiPFeride st vdpeledhagderierchopiing 1 idogeisei.al f or

mai nt ai ni ngl.,sxrﬁer[{dl ity .t ergi n.during acid after withdrawal of a first
dose therefrom: FHa ”éaQ{B‘f $ Wi headaer campries vlicomipstidefduhiig. by an
outer wal | jpay} ifefnf Lisiagnd and a second end;
a mullidose vial;
a withdrawal spike adapted {0 permit multiple sterile withdrawals to he {aken from
20 the mulidose vial; and
an adapler configured to couple the withdrawal spike with the multidose vial (or
maintaining sterility thercin during and after withdrawal ofa first dose therefrom, the
adapter comprising:
a hollow body defined by an outer wall having a first und and a second ond;
25 u first yotaining member at the first end itreversibly engaging al least a portion of
the multidose vial: and )
& second roluining ‘member al the second end irreversibly cngaging at least u
pottion of the withdrawal spike, '
such that the Witlldl‘z}wal spike is located in a predotormined position with respect to the
30 multidose vial.

19. The assetubly ol claim 18, whercin the multidose vial comprises:

a shell defining an interior chamber having an opening; and
a cap hermetically sealing the upening.
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25 a first. retaining nenber at the first end irreversibly engagi ng
at least a portion of the nultidosc vial; and a second retaining
menber at the second end irreversibly engaging at |l east a portion of
t he wi t hdrawal spi ke, such that the withdrawal spike is |located in a
predet-erm ned position with respect to the 30 nultidose vial. 19.
The _assenbly of claim 18, wherein the nultidose vial conprises: a
shell defining an interior chanber haviing an opening; and a cap
her neti-cal | ¥ slj}a%)i Q%&t he opening. 19 20. The assenbly of claim19,
wher ei n t he “enAFoBF R o HEmmI Pt whtrdn dbs elangior Fooinpondifle d546 bras
an i1 nfluenza wagginest, s®has Iiniaflassevbliye. of claim 19 or cl ai m 20,
wherein the?ﬁgﬁ IS r]elcei ved in the holl ow body of the adapter and is
engaged by ¥ ispsemblyet gluim hgonaaiaen, wiknd2ie T AS: '
19, 20 or 21, ubkhenedpfortdi®is AR GO fﬁ&?-@niﬁgﬂt ﬂg‘ 2%%@}%“%;3‘%@‘%%@ of
h Bl ke ¢ a

any of clains 18 to 22, wherern the wthdra onpri ses:

housi ng; 5 an@. &hphaeabingt sI6T B, 23 S 1 tHRLN, rudi ng central ly and
perpendicul arly fromthe housing, ‘10 2"4,‘:9%'%&%%%%%%??]’ ™ cl ai m 23,
wher ei n sai &-Jhedsteiiyoted opelgindsi 198 LOFRLLS S gL AQLa. of  fhe
wi t hdrawal spi ke, b &1”% jnserted through t he viv{i@glgggbgi;%“%’mpuses'
predeterm ned distancte, = 25. The assenbly of claim23 or claim 24,
wher ei n t he spi%k&Hdiis illwgn.! t@? rtegei pradhding dufi&al]yaﬂﬁlp%t%enmc@iﬂlgf ﬁ%&dfﬂes
engaged by theusBgcond retaining nenber. 7.6. A nethod of dssenbling
an asseinqizl y for adm nistering nultiple doses of a conponent, 15
conpr i sithg hehsisemslpds clhn@s] Fhddn Sidbldck 088y Vi, Gont ai ni ng t he
conponent ; pr@,gi“qllh@gwgi SM{E herawal @E’i‘dk% ‘i(fg'gi?lé%p‘{hgmg 8?1H?1f.au~ T?}f,};&l(}é
doses to he taken from the -t GoSeugh e viskgag by amedetemieddistar. as.
defined i n BNYL,OfssGhidd BB Lo fitting the adapter onto the
mul ti dose vial; gﬁ%tﬁ it j_l%]lé& t?%él %ﬂlfnﬁ%r 3’\’?\&1’“@% fodeodippeng ieeqstyspinethe
27. The met holBF! TA"GY Hdis nsppd buithe senandiotrinigi mlaster.vi al conpri ses a
- shel | defi ry.ng ‘%th iPt e[ilgr ‘chanber having an opening and a cap

her meti cal I'y" SE&T ﬂﬁ PREDIE AR ARgemldn fr adorinisteiling milsplades 6l domgbiedies
the fedtures WMpekbE e 4ientdte step of titling the adapter onto

providing a muyltidose vial containing the cumponent;

providing a withdrawal spike adapied to permit multiple doses 10 be talen from the
multidose vial;
providing an adapter as defined in any of claims 1 (o 17;
20 Litking the adapler onto the mullidoge vial; and
fitting the withdrawal spike onto the adapter.

27, The inethod of claim 26, wherein said multidose vial comprises a shell defining an
intorior chamber having an opuning and a cap hermetionlly séaling the opuning, and
wherein the adapter includes the features of elaim 4, the step of fitling the adapter vnto

25 the mullidose viaf comprising;
engaging the camming surlice of the o vuch first projection with the vial cap;
resiliently deflucting outwardly the associated deflectable {ab o a deflectod position
via a velative axial force betwoen the multidoss vial and the adapter; and
passing the cap beyond the or cach first proj ection, the or each first projection hence

30 - relurning from the deflected pusition to retain (he cap within the hollow hody.,

28, The method o claim 26 or claim 27, wherein said withdrawal spike compriscs 2

housing and a piercing (horn, the thora protuding eentrally and perpendicularly fom



t

25 the nultidose vial conprising: engaging the eanm ng surface of the
or each first projection with the vial cap; resiliently deflecting
outwardly the associated deflectable Iab Co a deflected position via
a relative axial force between the nultidose vial and the adapter;
and_‘passi ng the cap beyond the or each first projection, the or each
first projection hence 30 returning fromthe defl ected position to -
retain the cap within the holl ow body.2R14, The nethod of claim 26 or

claim 27, whergip said wthdrawal spi ke conprises a housing and a

pi erci ng thor nl% F%ué"] h%‘},lmlﬁv&‘ﬁ’fﬁﬁ’tl‘\i\‘tjﬂ*ﬁ’iﬂl’fg" ”é‘i‘h‘(’%ggfoyﬁmdf qdeinﬁerthéistgepbaﬁitkiyg
liom20 the h%‘aé’i*hyﬁw“dﬁmkwmﬁabn:!apdnecoa-qiﬂm@r i ncl udes the features
of claim9, thecsugReghe LidihinhGure i | spike aonto th .
adapt er conprﬂoﬁgi{;@:@ gngagi ng ? %grt%cgﬁ)ﬁ%bg&g%ﬂ?ﬁg%%m@fm‘?Jffé'mbr“’l%dtgh apik
second p;'oj ection w th the spike housing; 5 resiliently deflecting
outwardly the ab¥Gethdefodiog beimnalbl the tadsinted dafiebehbloass A% RASIIARNnY| 2

a relative axiiad refativeaxideiieRivdh e SRk G ARLALRS: ﬂiﬁapter; and "passi ng
the housi ng beyppdn! e, %m&;gcv@ S8C! nd projection, tThe or each second
proj ection henge r eiur ning Fromtnhe® §effaceddpieirstioantte orreattnbasonde
spi ke housi nd"HHEPREEICS {qEing S dho defleptg eouid 1@ Dotei AR ROBLUGE npainst
preparing nultd gwhgadbegs of a conponent conprising the stops of:
asserrbl'?\| g %fpe assenbly in accordance with any of clains 26 to 29;
inserti <8 aft HPeeq reraxjrganltiple dospdve nwirproeetosipsizs sk L dr awi ng
substanti al |y anss®ihé the : RON from.the | ti dose vi al
into the injection dgewg%a?%l?%h%ﬁaﬁﬁggg‘%? ffélé';u{&]ﬁﬂlsfg?‘%%)' eating the
i nserting and Wt hdeandyedpRivicpe e pitkdies siiect i on devi ces, 30,
The nethod of af{hdifviey afpeatRBy & 6t dostheTesinBordeer O R AR 8M0C ARPkI,S €S
a vaccine, $udifeain dbvidd hloHBNESYACHINE-

15 repeating the insertiop and withdrawal steps using fnther injection devicos,
30. The methad of mny of claims 26 to 29, whorein the component comprises o vaceine,

such as an inflluenza vaccine,



