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[0018] Fig. 6 is a fragmented perspective view of a syringe piston in accordance
with one aspect of the invention.

[0019] Fig. 7 is a perspective view of a piercing device in accordance with one
aspect of the invention.

[0020] Fig. 8 is a side view of a container which can be utilized in one aspect of
the invention.

[0021] Fig. 9 is a fragmentary side view and partial cross-sectional view of a

portion of a mixing assembly as illustrated in Fig. 1.



the invention. [0021] Fig. 9 is a fragnentary side
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[0033] Fig. 17 is a side view of an alternate mixing assembl;gm accordance with
one aspect of the invention.

[0034] Fig. 18A is an exploded view of another alternate embodiment of a
device in accordance with the invention.

[0035] Fig. 18B is an exploded fragmentary partially cross-sectional view of the

device shown in Fig. 18A.

[0036] Fig. 18C is a fragmentary partially cross-sectional view of the device
shown in Fig. 18A.
[0037] Fig. 19 is a perspective view of a mixing assembly and exemplary

packaging in accordance with one aspect of the invention.
[0038] Fig. 20 shows an additional packaging and labeling aspects in

accordance with the invention.



[0037] Fig. 19 is a perspective view of a m xing
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addi ti onal packagi ng and | abel i ng aspects in

accordance with the invention.[0039] Fig. 2 1 shows a
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[0043] Mixing assembly 10 can comprise a container such as a syringe body (or

barrel) 100 and a piston 200 which has a fluid passageway passing entirely through the
length of the piston (discussed further below). In some instances, a reversibly attached
cap (not shown) may be present providing a fluid seal at a forward end of the syringe
body. A valve 300 can be associated with piston 200 and can preferably be configured
to allow selective fluid passage through the piston passageway. The mixing assembly
can have an extension 600 which can comprise a cylindrical or alternatively shaped

housing configured to receive a vial 500 or alternative second container within a



cap (not shown) may be present providing a fluid seal

at a forward end of the syringe body. A valve 300 can
wWhenassnss at ed with piston 200 and can pref er abtHUBE05/036071

configured to allow selective fluid passage through

the pi ston passageway. The m xi ng assenbly can have an

ext ensi on 600 which can conprise a cylindrical or
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where one or more of stopper 208, valve 300 and piercing structure 400 are integral
with the stem portion of the piston. It is to be additionally noted that extension 600 as

depicted in Fig. 2 having an open end for receiving vial 500 can be fabricated to be



i ndependently fabricated seal or stopper portion 208

and that each of valve 300 and piercing structure 400
w@amwehes2s@bri cat ed i ndependently of the rod orPGL/E8005/036071

portion of the piston. Howe¥er, it is to be noted that

the invention contenplates alternative aspects where

one or nore of stopper 208, valve 300 and piercing
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manuf actured for a particular application in
accordance with the invention. The housing can be

wo alwsioersed to conprise for exanpl e nedi cal PCT/US2005/036071
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contemplates stopper configurations having a plurality of channels providing fluid

passage through the stopper to/from the passage through the piston stem. As depicted




[0054] As illustrated in Fig. 4, a stopper portion 208

can be provided to be received onto second end 202 of
wEr@bom2201 . In contrast with conventional syPCTYs2005/036071

pl ungers, stopper portion 208 can be configured to

have an opening or channel 2 10 passing entirely

t hrough the stopper allowing fluid passage fromw thin

paBigagepi2t 200 mu@mﬁgur@pmhzw se@ohbmmgmcm s n@gdaleable within the
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the length of fluid path 206. It can be preferable in some instances that valve insertion

opening 214 be positioned at the halfway point along distance d; or alternately to be



214 extending through piston stem 201 . Such opening

can preferably orthogonally intersect fluid passageway
wWQe®s/0828h openi ng can be configured to all ow PCEES1008086071

of a valve such as the exenigl ary val ve depicted in

Fig. 5. The depicted positioning of opening 214 al ong

the length of piston stem 201 of Fig. 4 is exenplary.
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hdrdtiafeealRNBO0 lry iluztraredhas opiagi dogfigikéd alicipitsdtahe 280/e passes
as illustrated in Fi@.1 gﬁ% ccordin

Pl I QYAtPiste N g™ éo?e ?eéglgéflFh%gﬂﬂ%fﬁww&“é‘fﬁtemp'ams
siindi®e configurations where opening 214 and an associated valve, span less than
an entirety of the cross-section of piston stem 201 (not shown). Additionally, although
Fig. 5 shows a two-way (on/off) stopcock type valve, the invention contemplates
alternative valve types and appropriate opening configurations. For example, rather

than the uniform-diameter cylindrical valve opening depicted, opening 214 can be



provided to provide a fluid seal within opening 214.

Alternatively, a seal can be forned as an integra
w@anb/0of236/al ve body 302 (not shown). Although PEETRNGS/036071

214 and the associated valvieg 300 are illustrated as

bei ng configured such that the valve passes entirely

t hrough piston stem201 , it is to be understood that

<kﬁﬁgwﬁaﬁﬂ&é&ﬂu&@ﬂb@ﬁﬁb@be%raﬂkE§M@klV@s@@ﬂhb@hb@iwemebodysoz
wher e openi $é214 and an assqg val ve

EARE %ﬁpr%[a, ﬁ@agﬁd orhe erglved g/g QI&% OB?”“BQ S?\gﬁrngyvgnsfalve types
e%@lgr a(srB?Idlréa@WBD stoﬁd@lvteeoélﬂielr Ype alatvaoUigdll Valgss, @uSHﬂQW&e@, or gate

t wo-way (on/ of st opcock t pe val v enti
V@b’l"?ﬁé‘ﬁﬁlb&t%ﬁz%l ?r@ﬁ AaR P@g’lp\p Rijate ﬁé@ggﬁﬁ%@ﬁﬁ%’&ﬁpﬂ X dimensions
cggggmﬁggepnflguratlons For exanple, rather than the
uni formdi ameter cylindrical valve openin

§981i ng 214 addiiopdedhei e diecs oot ot a1 iReledh Fig. 4 the

|ﬁ\%9ﬁl@rﬁ‘9:‘éh%"mplélés QkifRtiod NGPRltibdIt %)ﬁé%h lsfe‘iﬁ@nmernﬁ@wezlg 6, an
02 can be appropriately shape 0 _be receive

wetr%ﬁalaﬁy tvrfep%‘pe'ﬁmgsterm%Oér'ﬁaw{ﬁéeq/g@%g B Jpeeodige @39§”d a second

@rt‘cﬁ” pgst | I‘%nﬁh'e é)(é?ﬁpl&@J Wﬂﬁpa@'p’is‘?&f starpalustbies pafkabBo and 232
val ves, val ves, or gate val ves can be uti

EVLErES tge oA BpRIiPEEPY OF BPANIMLA 1derIBRG g Riziom af'ﬁegafts 230 and

SHoBRH OB byoRe RS pR1 therhBORding Nuifaktnid @BIdIng, Ed@l&) frequency
singl e piece piston sPem 201 illusfrated in. Fi

Wﬂ@'éﬁt@@wsb’érﬁo@%@a‘?r@h%& Wrir%uaieoﬁoraﬁ'n%ﬂcbﬂﬁa?? ﬁtgrﬁswe’v the
Wb &SP tiorRede@r Bd BéhflgRrdd & sikap RBetBXEOPEAT Ye lswbuBamtly various joining

piston stem 201 is illustrated hawngI a fir g%rt ?
PGtUsRRISUCRIED P VISER t iNErRIS 3D alipiRalivreMeRRanit ai?&} chment techniques
KnaRmRtde 41 styRRicbebidibpat rat ed parts 230 and 232
interface at the |ongitudi nal g@eltlon

50057 he Hinoueh e pahbipgn 5B MieiBeBceaRoRs e e between
Y twb Par X id@ng tMer iRl paidhl sidvalud teRRMY pr&rhgjlmljl it is to be

radi o-frequency wel di ng, adhesi ve bon

istsropnd ﬁlaét*l@omﬁ't@"tgeefhwreqmegacemstr@iﬁ'gﬂﬁgq ap fnvmglcm location

RN LAPRS, RARXERPERO N, FHERaIbAY ﬂ"feal@nglﬂﬁfﬁ’ﬁeﬂﬂéngﬂlﬁ of ae BRton stem.
secured by various joining structures, suc

rasods PoeHeERg ST b AMPRRs s, Endbe R eCRe UG SEAmERE can be

AR bakddnNen dake W rYyAHufdBurbeofday e flate valve and
[d:a%62] AI%? Ig]'l’ljbgg?the two part piston stemill ugfp?g
t

RIEBN cIegmants nt ERG dRenHen \aoeHiopaly PoRiePRIASS &8 hE?f&.F}ﬁjO“ stems

MY hbR tRESIvd iRBeEndeatly RaheeaUEdNE gARe R Q@t SHodni t | s
to be understood that the positioning of t

erf
(20633t | i nThedise) an H}?rtsyweaPOLFSH@atppgﬁmﬁnﬁ g‘ﬁ dB\éCeS of the
|f1@ént|%ﬁ 2ER H@lcaﬁ?kﬁ&%‘hﬁﬂﬁe alaan8rdtrhelinngiilized lfcﬁlﬁdonk/@(ﬁt@)hhl $kinge and
@Plston st em ﬁro rlategosnlonln @1
nnﬁtp Plugger fafenatigmgt hYRiFallhdne aistpng .eﬁ@'ue' § ¥gpPse Will be a
REAREIP HarSplaR! IR hMoBirkaiedhoR tRas®ppér |me@rapww efiston, the
an appropriate val ve and &l{ston segment s.

iniegeaied BIRCR B edAINed Ol rRBRAN BlEY Maieripk p%%m%f?fxtp@ﬁt'cs which

SrerE Db GoNYitod et indesendesrsl Yotmamitt@cabupg&gethylenes,
segnents (not shovvn?., . : . . .

polypropylenes, polycycloolefins, polyvinyl chloride (PVC), polyamides (including
aliphatic and aromatic variants), polyesters, polycarbonates, polyacrylates,

polyurethanes, copolymers, blends, composites, and combinations thereof.



[0063] The piston and the syringe housing portions of

the devices of the invention can typically conprise
wer@agdanss material s utilized for conventional BYF/US19e5/036071

and pi ston/plunger formatiod. Typically, the piston,

exclusive of the stopper, will be a relatively hard

plastic. In enbodi nents where the stopper is integral

[wbédg t he \%I% @po it Besol ﬁﬁtﬁhﬁft@ﬂ ad appeﬁﬂ@leﬁmw]a’@@alf atdreah pfeferably
[astic materia

cosaprspepiarid Fpdd f%@stﬁamg%ﬁn%t%ﬁqgt TneRHa e BRI ! oan be
pr%ﬂ%ralglb W %QIVE ®oBf b?zﬁﬁl:bh)doﬁ NesilufediyPhomy Bresprises an elastomeric

mitartl iy & bt T Srb g et 14 8l HRI Sem 201,
%c}é‘ﬁﬁ/ﬁkﬁe pREINYER BNEHRS 2 MBWIMM&H’[@@@I Exemplary elastomeric

et hanes, copol yners, bl ends, 03|t

metatioisnahiconeant heréidreq dsaqineprien 568 Pelge it e ot limited to
p!)lglﬁpeiﬁkﬁqeé 3103?’? érf‘euli_:!ﬂlf)l\/ln%éf b&prapflesad) p@l&@"fo&éﬁ@ layid/or silicone

and/ or el astoneric materi

”@wrtaﬂ&;ulbawl appiteredt:i dPRPIPReSe aRCHRICPPRf é’rog‘ﬁafy?%rﬁﬁt and  various
oéf@dn% er@ogymﬁgé'l £0PIeRd2 o@%%ér'doHﬁrfa@bﬁQ olf %uEHu @natér)als Additional

rrses a aStOWEI'IC mat eri al al a bett
appropaate/ oatesalal May tinglude ﬁéwéﬁie"HPh@SzM“’%frUBP%rFo?PdsP%WP'”a“O”S

t Q&of \Pa?\%e%(ﬁlelxxmmg I omr@t v, 280 beBPkIrsRsd as hiaﬁlﬁlgle piece and

astic material. Exenplary elastonerlc mat er

ineinblote Gambiéormed of 2 BattisplabBalergbPt VeR of (o u@*@”ﬂﬁﬁ?‘y head

p@rrt%n Bk o %h %tf%écﬁn@@é%&!éﬁ’ﬂy‘%&%m&%b%@@)ﬁbﬁﬁ&f dEREMfrom body
her pol ypropyl enes, ponS|onane and/or S
pnﬁpéﬁoal§bf@u@WP@nﬁt@@mﬁﬂ@””ﬁéﬂﬁﬁ #é%

hEﬁJ ét@éu@ﬁ‘%% anfRftNEAEiSEg aﬁ@\@ér&ﬁ"ﬂ&fcﬁl p&ﬁlﬂ‘pﬁ%ﬂ &aﬁcomprlse either
en s or ot her  conbinations of such mate n

aAlistinei I’@ﬂ‘fdlplaéf)‘bl‘f@ﬁﬁﬂaép@awfél?q @P%"OW&V? %?rm Sﬁ% %Roélle
@6??@ Boorﬁetférhbg 16 WRDE7, Sudh dnGTah e pfisy bfwdilﬂ@fstructure 400 in

exclusive of o-r 310, b
BB L GG AT SRR T T S

r t hel
BRL AR i S0 g s

addm;na"sfeha@ anstasn/bady Pﬁﬁlondﬁoﬁf@?@qﬂﬁ%ff@@o'a‘iﬁ‘%?}?'?'%ﬁm to a base
gg%ce kx @&@@Bla@a s‘eeorﬁ@ér‘id Suhaktridigleasppesing ﬁﬁﬁﬂrpioérid oM channel

e f or ned a hard plastic such as

%ﬁw@tharﬁwéd)aa@wévad@t%awewh o305 0Eae Bahpriganly through
a%léntﬁﬁ‘g%gftgg ldofh 4ty d plastic material or any of the

el ast ric terials |isted above. é Referrin
{09661 g. 7, TheurierciowaIChIie 4@ RBPYPR Y %f'@ﬁ%ﬁﬁeéﬁpbﬁe&eﬂ%&afy shape

HA% iR o@ﬁ&éﬁ Qégﬂﬁgntmmh AJ‘ﬁiuétFéY(&I‘tHe@B poﬁloﬁhrmmc}an have an external
structure can be descn

sye‘gﬁ@mmmr@lng@ﬁgm %M@@egﬂ{l Y q{p@gr ﬁfrgaﬁ ggdl?ugragd? ppd an opposing
b%'&Qn}nEéc%rﬂdqgnsé PrefdriiclashOft cree inlemmhl hahesl 486 extends less than

ortion 403 extending from

aroeaiiu aBUPesRb 1ormih @f BeRsh seaaent ALK b dfi@e el does o

psatsE%B @tl&@@?shﬁﬁeff hshef dr nfdre @B@bssmofd&&tmﬁire‘ﬂaﬁﬁndﬁd for example,
passageway extends t

tgmugb(p@emd)om ef élﬁlﬁﬂ%ﬁ ‘f%r%’lﬁjg‘ﬂﬂf’anséﬁg P'%ff%yr%f)nb‘%l?ﬁfe the channel
RELARDa93nrough the tip can advantageously minimize or prevent coring of the

Ee formed of a

septum material or plugging of the channel during a piercing operation.



[ 0066] The piercing structure 400 shown in 406

illustrates an exenplary shape and form of head
wGeewaen23él01 . As illustrated, head portion 40BCT/ES2005/036071

have an external surface codprising a front surface

414 (or upper surface as illustrated) and an opposing

back surface 415. In a preferred aspect of the

i [006TIt i on @lasyeholdDBOExdreslsishess driragonnl relatIWRiMeOéngltudmal

B araGeSORGE FRdeed R bdgh 02 RAERIE! g oan angle of

BOIE tREC©9S (hed e5ow)8 ABEtRiaY] eRdplabemesXaMBbRs 408 along head
t hrough one or both of surfaces 414 and 415. Such

SBHPPYUICAL'® BAt lEicE ot e PRiRIOWEo i Caibee pREETagRPYagH holes 408

td1Be HisposNpragdiviiid ﬂrgael%éﬁ}'dbrﬁﬂnncbfrfhé 9|e%m bevieato &IRFW BEh holes to
of the septum materi al oﬁ’l uggi ng t he channel

H%t“i‘srt]d‘”tﬁ'np‘? &t iURGN BYREFIRG- CPO@G?‘W’A@E@s@'%@P%Sm'@W'”Q efficient

aad cBRpiis BRERS A WRg ebdbniselitiouy feddRitibAiBy of the piercing structure
| ongi tudi nal axis of channel 406 as depicted in Fig.

é?ero%?fcinﬁtoé?s%@ﬁu”bﬂ%?{h%ﬂbaArd% el angl e of other than

006810t SthWssmﬁ\dﬁ“ﬂu‘n@tﬂﬂlhé Béndtﬁb%smga@fem s@%m@ﬂl £81 through a
408 al ong segnent 401 is not limted to

BeastYred ﬁn%ﬁwuch g dahe3E PR et RPAB AR R ot Rlscagpige configured

tPhdR dhesh ossad e@?@é(hf@&&j e dastingedddsonnefe tﬁ@ €rm * Cuttmg edge”
pi ercing device to allow such holes to (ie just wthi

LIS AP At SR RGN aTEiReR SIS TH See FEiATET heibg gigroed during

é'dl&%@@)p@faﬁbﬁ' @Rt andiesarFEete C@tﬁﬁ%%@bé@%@ﬁnc‘]u@b can preferably
contents w t hout reposi t1oni ng

8¢ r{RAcseR aéffb%rqupér%m?@ddqor%%éﬁl lwﬁ%@ syffﬁ@@s Baf raner 415 meet.

Fah&Ighahe fifQRGR]strhRsansl 'o‘éﬁtmb féd@é@ flidid RYuAstBad it he invention
of head segnment 401 thr h punctured material such

SR BRteS RO atiaNs B eRR PREIRAS HGH (VR 46Ye eRrcEng edges, one

6@ihg @ug@d;rtrﬁoﬂéaman Qe RAtNPERRIIRS fé&l%ra{ﬂ@stl"algd Réhe or both of
cutting ed where the term™cutting refers

to
aw@&@é“ ﬁaandn@ % 0h &P Pr8esds HUCh cuReS tbSV%lH‘Q Weadd't'ona"y aid in

std étheb@isB BhﬁﬂﬁQﬂmﬂ h a@indtuRicehsieng. operation. As
PRI 911 cgttlrﬂ% edges 410 and 4 12 can

Illustrated in
IPOSSHr np BB i dBoa e (B8 SEHenAaD gt ticorfor example,
4fihanke s intrhrean Fid 4. aBshyAdcrtiorads chh thBOéJgrLlrﬁfBﬁn circumference

figure illustrates two cuttln% edges it is to be
{6n

tﬁ‘ﬁ%}&*‘@t'fo[‘fd'eﬁﬁ%h (Roh ShPWHVePH $35N $RUpENYS edhich vary in circumference

fehitive 3616A¢ bAGHeR! FheadPR, bk ANStr4@Y inRich Hb@ly%oﬁ%n 403 can have
cutting edges, one cutting edge or nore than't

2049 PRPRRIG AL ard @ aﬁ%qq%?gmwu%@rvmeéa baé@]ée@weww ftends from
Sale afrRSe 404 1@ MtheAdRyntenn 4 he bﬁ&@ér@@hs §f%@m%Hfsf @ﬂﬁand 416 are not

be'\é‘?efjlet:Q? %d&%ﬂtq?ﬂl%g {Yt@hgga%ﬁ%?r{?rréﬁo ﬁg%a%%eg% 'el‘pé’@dg]ltegdg)a particular

R4 | Pféfe’%@@lf/oxﬁlhé}‘b@a@é RErtiSh 448 Wil B 4843c@ W"thllﬁ%nofl'f& component of a
indrical as illustrated in Fig

exa Body
o 6%?%%/ taRCqREtANCE Wit #ﬂsrfm%ﬁﬁlp%&wc@r%e@on 200) the length of

$dyniyRogtan bs sLEme NolRAbIRABMANGBr E2htiBA G pRRGTESHFture 400
whi ch vary in circunference relative to one anot her.

ipdbe gsaippPestiofs j |l ustrated in Fig. 7 body portion 403
§eovd)ave Base portion 418 is preferably of sufficient length and appropriate shape

to be securely seated within a seating opening comprised by the piston (see below). An

o-ring or raised portion of base 418 (not shown) can be provided to allow a tight fitting.



a tube segnent 416 and a base segnent 4 18 where base
segnment 4 18 extends from base surface 404 to tube

wGaewaen23¢l 16. The | engths of segnents 4 18 anPCHELS2085/€36071

not limted to any particulldr values. Nor is the ratio
of segnment lengths limted to a particular val ue.
Preferably, where base portion 4 18 will be seated

weEditing@nah RpbrappiaRonestain & Giosiagn@ssemd) Yah e provided within
ccordance with the |nvent| on %SUCh as piston_200

Nfes9at RpERNGOf JRgy RN 47 PaKlgh!1ahdNLRGeSt 8 REPTHl O f)”C“O” fit will be
gfilzbd ltbiz w@mgam{l@ént refeRtdr enthef pipickicCsiR@ sl USAduFe| ommg may
400 | i 05| tion. [0070], Base portion 4%@
Gporaa by SESc ERG: eh e Brge A dtoanpr BRI & Sigpadpropriate
m.ﬁ@te@ﬁmqwl y seated within a seatl ng opem ng

nglsed W the piston (see he

Ua por P1B7e6PE0IR eo0rie (hibe S%%m pfeaqﬁa%%ﬁroéw@@snt length

too pakd amtitely 118R%ughi 4 tHuRBuASE fadbing! ¥ addw R qwss@gee across the
|ndentat|on or .groove (not shown rovi de

APAGNTRO FECURL 4 BiseR? Hae&PBtaﬁ@ tB%%‘ﬂgrﬁ?asﬁ eﬁ‘g’ﬁ’ﬁO@uMgpordmgly an

BPSHRMEEe Sench BF @é@némumrcaﬁ HeCddt@mihdd byvind thlﬂﬁmess of a septum or
utilized for providi fficient retentjon of

pingr erimgT & b PLOF W0 Sl RSN RFSRay helst 1 Whad p%raae punctured
Hlatdriar @& Pbdditigi 8 galfo@r n%&mﬁ(nherJu@rhc@aébewg&;ss@@Imdvg) Further,
or other appropriate joining technl 50071;B Wth ;

plgyebithe 8'%%’@9719ﬁ‘f'094'31@t "@G%W%%lﬁ’aﬁ é’?aérs R “gfowhead” shape

§¢Hffgman@ﬁtdeb@f&i A A7 PAsse BRAH sehmehiimUg: ﬁdgwmtauwmog which
erial to al iﬁlﬁ? égassa e acr oss t he punct ured

ﬁ’ﬁ?%%'%i?ra\)}’ apuavef%r s'§ 492 ZRAMERY G1HnCHRSSHBeRayabiizing and

ARLINinQeKS ek el Hevicla AP & BEptairtafte? pohbuphy B8YBBALred 1 Retention
can be determ ned b%/ the t

hi ckness, of a se
gt hePiweing idevice Gopss BlaraPiregan \%HP'Pé”i‘ﬁ%rt?ﬁoqﬂ“F?@t of the device by
a6 FRIFSIURPIVRICA QB uRISa DESIN) LN 8n DEINES N rBif a it @frthé'l'me@ﬁ:ant
possible to all ow maxi num fl uid accesslédlscu

dBB(A) . FuMUMSrOUSARPRRRIGH MRtEBieRE A '%’\?lf%?q%é'cﬁ@f’ of piercing
Hévidd @dot cshpaktdriell indludhdpeard Rt limitdPWherekls SEiRReas stainless
configuration depicted in 9\%‘7’ V\/&ere head segment

Age ﬁgg vef'%@epleﬂfcﬁée@gaaegl ides BYamdaiest %?')é‘?%r%“ates epoxies,
poywatHanEE | plysuioie?, poliesR@EBNboIBpyI6@dE, @5SdighelsNetc., in either
g@abl liz] n(%liand retalining the piercing devi ce across a

ﬂ??ﬁjr?%{‘fct heJIeseiuR iRShas occurred. Retention of the

qoer3i Ng dRYhESHIGEIORS p‘ié?@n@%ﬂb@lm&@@plét‘é@hlﬁi Fig. 7 and variations of
|n%gvertent contact of the device indivyd

Rordsyraiiopadse Meplery Caﬂ@mat%ﬁ%{ };\%ﬁ“ﬁat ?lo ﬁ”?ff‘a?h%trucwres to

pBh@and . cdn@inet] bivkerer oliétoapwoo@am e ambted | @dc@rcﬁlﬁgiy Alternate
avai |l abl e for fabrication of g?(;r ci ng devi ce 4Q0.

U PRI SEN] REEBe B FAEPE: folePTIRi ted M90-GRENY @ercﬁﬁcﬂr“dwe of
al%rﬁét%nbﬁ%x?e SfeRfile t@ndweV@?ﬂoQMéacﬂﬂ @&didre Sdepitgdy. as Such alternative
am des, oL) acryl a es, 1p? arbonat es, . epoxi e

E HFeUPRS: 28, éo‘?‘%@ﬁ'? Yorise!! ﬁ%l%?? HaHiiRiegiigls™ are f6"be acoessed
88| uepliaRY (e esiurie Perbyaraticnh &t &  médic&itt BMmprising three or more
t hernopl astic or thernoset varieties.

components).

[0074] An exemplary vial 500 which can be utilized as part of a mixing assembly
in accordance with the invention is illustrated in Fig. 8. For purposes of the invention,

the term “vial” is not limited to a particular container structure and can be used to refer to



[0073] In addition to the piercing structure depicted
in Fig. 7, and variations of such configuration, the

WO pwent420c1 contenpl ates utilization of alternaP@r/Us2005/036071
structures to puncture a cotai ner barrier. Piston 200
can be adapted accordingly. Alternate structures can
i nclude, for exanple, a needle or a non-coring

vQﬂlcﬁJ'sCécfr‘\Qaﬁér’éLﬂﬁctldﬂir?g ebnt&htRrgtdver %Eﬂﬁ@eréﬁé@t'vbwgs h@n-parenteral
he arrowhead design depicted. Such alternativ

rrceéqerfalaguw@d Bensar &R, 9 exapels ahaiagEnas HHerehin tippP daving a
b Al BolOaRe MACEESFesRauUsH | alihy 500- 8an @er & ﬂgass bottle or

preparati on of a medi cant conprising three or
aﬁ@wpb\*ﬁém@) be pOUFAT CAﬂtaé’b@éﬁbgg‘ﬁy Ttatial S oAPRIPRLgRA T Vet to
thdek/éléﬁQd 83 r&ahigndfor 'é’b&‘és@%gaasrﬁéd?@ém dr '&oﬁ‘%@ﬁérﬂ%@@of

e Invention is illustrated in

Eﬂ@ﬂébs es dteferiag imkign?.isoah shous aieg ﬁ’ﬂe'r\)ﬁ"éﬂ" engageigent configuration

E@ré r‘?(_gsﬂﬁ’ t@rePRIOL & B 500 Nhah ‘ﬁfusﬁéﬁd#ﬁéf%rf@a@@ﬂeﬁtaﬂe\hﬁe 400 is

er tovarious containers includin
ibistiataines agsing i headishor §aREERt &oaMihy \ﬁémp%on 504 of vial 500.
A%@@rdﬂﬁ; (f LRI ?c!oe%@fsed'rbﬂ!jéd fryﬂna\bltl'ﬁrgolaF 860 BRoudPEccess hole 408 into
examnple, e such as illustrated in Fig. 8 having
aadéra“pugimﬂwd@ﬁswwamé%n upper surface 502. Vial 500
96 € a giraéy?enpd?érgllaess%la@nt & Rcturdb evrB Ah}‘@ @hd a piston 200 in
ic container Or other material utilized

a@ocvrdéma wﬁbl’[h? ienjied ig sheyen delve: d&edAﬁdpuﬁir@fG‘éjﬁ ﬁ’?ﬁ‘foj portion 418
?8%% %‘?g?e§)s'of‘gh@ Wﬁgﬂuﬁﬁ%tdleceC@”M%twﬁmeraet?@crmmal portion of

erring to such shows and exe

p@ﬁWnﬁoﬁcﬁff P'@’@ﬂaﬁieﬁh 261 - piichi FgmEEl (Rartiee Cﬂ@opréf?ﬂab'y be
dX tlrlgaQ& Hlé}gé@%lét‘\)eL@tortﬁér'&ﬂldhfs & 3SRy, ZO@SQWaﬂSW seating of

' rat ed assing through a septum 5
the plerding apugieet iFig 1 n@l,lyaxflu%@(t)es %86‘?"6‘3'?}@4 fg}tmq 2Q3 gnd ridge

%%Cﬁ'ééed{tsat REO¥isH Ay fZBQrBf%é PisfbnvétﬁJctLﬁgo AJ‘HI@Q%@G@&%SZOB can
8 1nto and thr ou% passageway 406 07
ag

hawe er émipiiara/eadebbang @ syyinsetalPivd FHWF%@Q&*GWC% passing
tﬁroﬂéﬁ%@é}l %9910? Qre@%@%&@@ %@rfé(!et hithBEgh PH &bt s 3 $iMMIrated as

| ustrated, base portion 4 18 (shown
hemg=f|laj tf@)lnmntlph@owﬁt@daﬁ@s PRAtIAE BRI UraticnsateRie i ¢RI gortion of

I:;agé E@Ee RARLS %‘ls@(‘j WRRSAS8VRY ©0Brffa @Eéé@ﬁl &t 183Bs2@dt shown),

termnal portion can preferabl
vehiesigred r ¢asiial yopeRIngr Y&kinr Beataiced tpé"”%ﬁrhé? Poraxfaprenopl the fluid

p%§§af‘£§\ﬁa%}ﬁro?c8ﬁ thé 8%Hnoéﬂ’108§%hﬂ§hr8$l f&ealh§ied Péncturing device. It

additionally illustrates an
c@metrmlaavqma@qqursﬁg mogde fdraisedgeorion 1o MEQUAR aatPacRPetween base

% 'rf'ééé 2%8 %né%’e Q;p dihBaiBiodt OheSthlsda théss corg@drétidmsdahadeeé’djusted to

|ng can have an interior area 2 havi n
ailawe)r@r@ﬁrff&tm o wositopue et %JP?W@U'a'é‘()?'c"é'tmrﬂ)ﬁ‘eﬂﬁg%',Y'P@ housing and

e{)s@&&é‘t%h \ﬁM?fheéﬂB@thhﬁgﬁ J&i&a and base surface. Although

ase surface 3i1s illustrated as being flat, the

[007dht | on lotsHiPEAisERMsCanEhe PhEUIEGRR Yer Mt PUME afpsiad of a vial or
ShRpifa! SM Eé @8p ‘E)BH%SQMSMUJ’[%@&JI % E3sl 8 dndi & @8l bwial a3t partially
area 207 forma pedestal or boss (not shown),

insertable W|th|n the fitting 203. Additionally, fitting 203 can have &n "outer diameter of
an appropriate size to allow insertion of fitting 203 within an extension structure (such as
the cylindrical housing extension structure shown in Figs. 1 and 2). Where fitting 203 is

configured for insertion within an extension structure, ridge 205 can preferably be



where a central opening within the raised portion is

an extension of the fluid passageway through the
w@e@bom2and i s configured for seating the puncPCr/UszH05/036071
device. It can be advantageddus to provide a raised
portion to provide a space between base surface 213

and the top of vial 500. The raised boss configuration

Sl REd afhieshes wite tad é)@é\hd%rpﬁﬂfotlﬁrbtté laﬂIQN andperopriate posmonmg of
ositioning of a particular vial within the r ce|V|

t %9&%@0%@%@6@%\@ tarpisipR ROQ ﬁ%'”Hatfﬂ??ﬁm HY F»é@éﬂp

[dF87] | ntrasib@hg g8 130 cam Hehepdl risthbbi@b®nh caliahce with the
all ow a portion of a vial or container, such as

l@mlp@fprgmmlllyqt[qggq RPedMent qqrg%omrglsgﬁalxglgtaalrﬂé;ogtpogent provided

Wi®@slialPRot i é%eédﬂ@%oﬁ%@n@nt%rbhdéb Whl@‘infs}yhlﬁgeﬂﬂar?éﬁoo In an initial
Additional ly, fitti ng@w@ can have an outer di anet

%@tem0h@ﬁh%mm@ﬂ@9§f CRMPORT SR IMRIPERT I8 t%OI?a?d from the
o%lq)% Wi QO@F% PEERIY SBviakd Wedrbihgial M%n@élaﬁhﬁto the syrmge barrel

¥ I ndri ca ousi ng ‘extensi on structure shown in g
wiitha el vep 300 W?é}ge'nf“laﬁx idﬁ;@omm. an c@(ﬁfﬁ’(bﬁ}foé‘d bogking ﬂ“'d assageway
th{bﬁgmﬂ Sﬂ%t hin an extension structure, ri dge 205 can
erably beconfigured to interface with t
78hsi on 8 theiEvtial stafey SAMNGRY! @R '%Efﬁ?%ﬁ*?'b/&tﬁéped or otherwise sealed

H&Séﬁo'\/\fﬁg'tcp&oﬁfblttd&%seﬁjg &r}ﬁéteﬁalﬁr‘itbl&to‘t!f Bf §y@hgé b¥Relt @O through the
Iston 200 as illustrated in Fig. for ‘exanpl e.

s[e@grytg]enptg?fethﬁ,qygmg@a, fAistos ¢qog|s gpltlagy gjésﬁp,sgcp in an inserted position

ARILBAICL QY chd o@%?ﬁ%ﬁd@aﬁ&?el\mobrbﬁ&ﬁoéltmﬂttb %ﬂoﬁ/ Qontaifnent of the
I'l1Ustrated enbodi nent can conprise m xin

seeApd rroRmPopedy B et RYH9 BRME00 SIPRRF g‘@eé‘&‘r‘ﬁifam in Fig. 2)
(T ORPANE Plon 0 \Wad§sh bt Rk eofmpbhBgterardig@in Halyrihgle BArrel between

Initral state prior to the conbining of the two
the ipiernahtusacesaeiihe Baydirentd the stapreat ed from the ot her.

g n 2OcWh% RASE &30abk in F’Zlﬁé"é'ffdﬁféltloﬂ Qfﬁil 500 tlé @bsitioned by partial
osition relative to the syringe barrel with valve 300

ipesrien Mhn@qtqer},sm] g%r& 6p a{h IS B’f pe ’}98%‘1 fhabﬁuoh insertion can, in
Q’Je%%ﬁé nGpbdidli t?e PRESRAUIVBY dnhEy@Bet BE tmé & a[swtﬁg/ or can be

e Initial state, syringe 100 is efera

rerfosmp@ piipisle Raskreing eﬁ&he fﬁ@mj &d@%?%ﬂffﬁ BATgH) pa %%g'e%ﬁ the vial
%Vs‘;‘erphﬁ‘rll id lﬂﬁ@!lypﬁro‘?léﬁed €23 bé){rﬁtbﬂlg%obéﬁef&bblgt bk @b@é@ﬁfrél’ﬂ%uncture

second e syringe. Piston 200 is injitial
dﬁVQ@o‘é@dSqCﬁ thal PAdEIAdae PEEFtH ORI U i RRYSIGE §Pméﬁtdmfh any

Wiy 8oH AL fialld Bovid. posi tioned to al | ow
cont ai nment of the second conponent within the syrin

bRG&1d| .  St@pgsesoripigation andgrikiag &f thensappiate sympenan 'ék?%;“i”ed vial

sy lse BQﬁ&%ﬁoypfforté}@nﬂ@mﬁmﬁ@blaf B@Uffa%érh\}vﬂfhlﬁ Bﬁtensmn 600 to
arrel between the internal surfaces of

q{&ylsgqygceazm@ ’Epwr@f%@lg@g be[mfy iNgaried Weugk t%@eqtgml ¢{ alternate

tdtBerdidtidasitd @ vial 500 is positioned by parti aI
Insertion within extension housing 600. It js to

h0R&2d t hat ORGf: RUNGIYES hash osguired; Halé{pt@on%ﬁrbb%ggt@{ﬁdsor otherwise
rkéEoQﬁ‘rfrfter |%dalb)bpéﬂ sRioHsAlowify filie FHsshEs ﬂﬁ§§g?ﬂmerl@fon Such

can be perforned prior to packaging of the assenb Y
r@gpg&@g@ggs’@@us@% ﬂuﬂecg%rprap@ggtlont wgqerhfthe interior of vial 500 and the

interior of syringe barrel 100 without exposing either of the two components to an
environment external to the mixing assembly. One or both of the first component and

second component can preferably be in liquid form. Typically, at least the component



cap/septumis initially provided to be intact and
preferably to be spaced from puncture device 400 such
w0 bab/os4286 ti p of the puncture device is not i nP@hYSi005036071
contact with any portion ofi8vial 500 as initially
provi ded. [0081] Once conbi nation and m xi ng of the
separate conponents is desired, vial 500 can be
vethosthe isprveg tayrel Mrb@marmldef,orrsl I@ftermg thei aﬁm;ﬁﬂ@nﬂ‘\ailtﬁirh@ral 500 will
i ext evi c

‘aﬁnﬁgﬁg drypgpﬁg%reg)pr yﬁge { og OfrHVY&LﬂéTIJ]ayt Eeng 'ﬁ?'ﬁ ﬁz]ggr?%e%grem of a liquid,
abmeomaUaoémarohlcemﬂmnmlxtore of the vial. [0082] Once

T e g M
fcbutiathep adtbimggyrinhe 000 Ittat\ be ll]ﬁfC_ﬂ:lUOBd irffol@lal s@Pasd barobe ﬁgmblned with
T S LG SO S e G0 RS F e postir
\iob Bfmcﬁndqoq:%ﬁ@hl’sgloleitl’id‘netop@far pheist reposinsieane bk sehferafe second end
DR O BB, bt R e SR Tl S Bl e vrne

ph@fhbasrabiongbqylstdm boguaind ifitorvial sDPpVig akivig,308! D@ast ihkrissage the
e barr el X\édl be in |iqui

omponent wi t hi n the
PR ERpall pestks E%‘ﬁ%rﬁ’@ﬂ UGiRg AicR - 500 will be in
a[0084), pOV\me&ﬂofOthechmibhifeljlcb&ﬁboﬁ@ﬁtmcablkbb p@ﬁ@!rlmed by, for example, a
| ternatjvel or sol uti o
SUEpE qﬂgnci)ﬁev(# 'IHAé'?g w0, p'ftﬁﬁ% %@f‘@ 19i hP %’(5’099 barrel in a
dnmm;amg’isty@e nmmoiﬁl Uit ﬁ@ﬁpﬁ@eﬁﬂsnonasldo@dU@ie@QﬂfﬁQﬁ@ﬂ/Talve 300 in the
contaln be | roduced

d yringe 100.c
2 PagfehAllad B BiGerea i PrvEnn o AT b andviel soo,
Wpajall)'é@@thbme fiar bexgnpl en lai/éreﬁdﬂ@osm(sﬂi OnAlliwﬁ)eﬁtfvélymrﬁﬂmg can be
LAl | lon to. Sit such that
ks B0 akn8 e bGudtion ST o8 Bab hEledar iy b Glaassgmon. or by a
eordbiobticsyafipugeirzpaktiohGhd s‘EuElhg shgidting st ﬁgﬁe &ld @fﬁpot?ents have
Iuid.t low fraom w er t u
bed BrE80he B irsh bt Rk Ho B GR SHRE otsct g gahere the
pegs@de ah enfiistralioaddady aget 5tb/eM§a$§£6al’; bé ﬁt&ﬁrer?b for admmlstratmg
nctu devi.ce 4 4 xl.ng . of the conbi ne
LIS B G ARy Bt Sarmip eSS et gombined
amlui theewatus@ ssibh dam ge imatodocedby, m@ﬁémmp?é}(ﬂowmbaﬁtb¥lﬁe §@inge via the
rln barr el type notion e
SeCmS‘ n%} |'B'ﬁ'npsascd§ﬁ8ﬂ?ﬁug%%&ﬁ h the valve 300 in the
pe85]p05| t inoordat toprapgrd Ifcmtchrxswmwimvwaddnﬂmﬁbathdheamhbf‘@gent the
Lin arrel and via t
BB SR Do e 00k b SRy Sk plton 200 in &
canvire roaivdy oiped| o yvits tad ivizg iroan a@\!etr’@tjlpmltlofl \Vh @khep Qfbrds, piston
ET?HJ %opﬁ.slaﬂ)ée%ra{otg mg}(]l)églgg %‘?rﬁéﬁb tgé/ia{cgr;h R%st e@§ ol | nat@né)enhousmg
Upen drmmmgwﬁrﬁllsormwaomeyﬁmtérmeeduredgwncaﬁﬁ efitbeymig@ife Peo the syringe
a transfe m xed a
BBV, 280 SERE iflerdthet ShoPuireRffinell il Gigsed posiion
lolaekioefiyat pmagdwéyoiromdma Byrs*tgéaia'rregthrough the piston. The syringe barrel
can then be uncapped by, for example, removal of a cap such as Luer-lok cap fitting. It
is to be understood that the invention also contemplates performing the
mixing/preparation of the medicant with a needle fitted to the Luer-lok fitting during the

preparation stage. However, the needle is preferably capped and sealed during such



the agent to an individual. Alternatively, if

addi tional conponents are to be conbined with the
WOorRoobA4436 such can be introduced by, for exanpP@&r/Us2005/036071

flow ng into the syringe vii@ the second end, and

m xi ng as described above. [0085] In order to prepare

for transfer and/or adm nistration of the agent, the

opgﬂaﬁéry 'E)fe oﬁ'@ﬂm@@ ﬁ%\%md' ﬁ‘érﬁ a‘-?l)éﬁvﬁr@gﬁeﬁggé/ ol @ ddYire bPMaterial from

I ston rearmard not i on,
thet wh@ebavyel\mgh evwevr\vneaﬂ emr%tq W\?é}sﬁ% Wosition. In
[O%%Eﬁr WO re B SIPR 2ARvES nPBFetda?étloM f@%irérﬂ#ére&r ANinREation of
st opper toward the first end the syring
thehageitngn apoePrigiewiangfendexics %&Cha@ﬁ éﬁpﬁeék?n%f‘@“'a transfer tutbe
an ?Sd’fﬁ'i@rd E;F'BEH%’[ Oﬁmﬁé';ﬁecam YeUbBadHH0td M 9)et-UE connection amd
arre v be rotated or otherw se
tranefpusdrninistretion weo adver oY odindpbERidoRl BleoB RN Mg the barrsl,
IO I 0
the?:%téﬁ We{hbaﬁng%}ﬁcg tlH %%rrggﬁtrﬁ%gaﬁpg%dh’%ﬂ?lé BE aRbshbRN transf er
strestargphtetherleyepiakl erst ofatr@azfyngg@h %@hﬁ[@sﬂqr@(p@g?{med with valve 3
re%%ﬁnﬁw'gnrgtqel &Io%e%l ptogltlgﬁ t¢+ %‘cﬁﬁ OQQeﬁnQﬁ\Fel} RendrBV &M hePBccomplished
es he m xi'ng/ preparation of
bytmevumgua@awblw 1t0hln§) meﬁp@pflaﬁet [inge PEME. iyl pginderstood by
thcﬁé 3|”g(gjrpmglalptg the pr epar ation stage. However, the
referably ed and seal ed during
lﬂmzhoper &taf@"nn@ newt tneﬁ-lw b preveArealtenain %ﬁpﬁ'e‘w Hghe invention
hagﬂg%gﬁﬁlo‘ﬁrre%’ﬁ%’w{h% rﬁl&ln?”%fs%éhn@ly dHoRMid RRsSYMiONA®omponents th at
to an environnment external to the assenbly

Vabom}/e\/ahethes%l“éatpa’fﬁ@ in erpigedigurpspriepRiingt Ekyﬁ”frb’tme”c identifiers
hal/ngne ﬁen‘aéntagnbp (ﬁ}e'VBBnt%efr rbiB8cA88Rbse Bdbd previously. In the

appropriate trans ice such as a needl e, cannul a
eniyalifedng r showveina iy o1r1 drgien RepitbpPPatie shPwR i3ty NeyRd Hetefa' rib

stl%htu?e%hzez%f e9<te1n|aﬁ1 ﬁg{tﬁdvgg a%@rk@&%'p%ﬂor@ma Such rib features can be

transfer adn1n| I on can occur n orward
siroflart dieidpiticab o \mqsm Pregert @arcpéven’ftoﬁ@r %lpgeﬁg@qer M§vicRe The
pr%%%§?¥ ﬁb@éZdeh@arP@rU}l@e aHBﬁIQHQ @uFB@r’[ Bﬁ(?ﬁ‘u'e%b?rstr%h@tﬁéﬁ%@plston
ranster structure at Luer-1ok end the syringe.
AsSilliratecindfoestriciurse r316ﬁn€diﬁwatrﬁ Aresepk a V?Wu PRSiPrSnalong the
lerjig?ﬁ F1RS %‘{ienq Irfidron 1t Qr QUEQ%ers%éoefH&@tthé/ﬂv)énnon contemplates
ansfer can e acconpl I shed grOV|d|ng assenbly 10
alferrtate placeperamo]cdtdesaie mg@beyg,% othgingjstictyges and ribs relative to
the art. [0087]
th%@?{rﬁ@%&g He%lxaﬁ&p&éﬁplé& Inl, Iﬂg u1cﬂ shows al ternate
[@@88bct s ofs shwmwn lﬁ\fe@wﬂﬂol@nﬁ@mr@@e@éf'b sirudprep @RQeicge begerovided

totﬂe agpéél 1 }‘@Sr%s*gﬂldf véﬁ@vﬁ@oél\ﬂn&b 8ningd 21448- T@Wi’cﬂﬁ%'ﬂttlﬁ?e bap can

atlvetot ose 1| rated in earlier
bef q:cguglered é@ elley swiérieg spaqe femiBssrion eldhe valve and o AR Rgsitioning

ofatﬂélmeﬁa jon & tH2v éJWnHMeth'edﬁéB | Tl 8ot Balt e teRiension tabs

ose u previ ously. nbodi nent shown in Fi
pregent pin éheolmeqﬁo@ftth@v]alww be S@%W”h@ofﬁlﬁweﬁdo paimenaip cpfiigot with

;Bb[l 'taiﬁ&glrjr?ﬁahgg 0% gt AdE NGed£NIEHM T8n 3hRABLaZESIBIP Hllo@Nproper

rib features can b e simlar or i1dentical
optew/ddsed @opitiedeaof the \@hipaH @I@ﬁ\a}enémhﬁ@eldm%ﬁwway Ahrough the

va%vén‘a%stoﬂ_ Qfem 201a.
[0089] Mixing assembly 10a as shown in Fig. 11 utilizes an extension portion

600 having a groove 602 extending partially along the length of the extension housing.



presence of ribs 220a can provi de additional support
and thereby strengthen the piston. As illustrated,
WO 20vg/0s2BaCct ures 212a, 216a are present at varPOUES2005/036071
positions along the | ength 20f the stemportion. It is
to be understood that the invention contenpl ates
al ternate placenent and/or alternate nunbers of both

EXtdRBSII iG] G’(‘i(ﬁ@arﬁé@ndrls@&wb r@i\le‘é%stllmsfrﬁi@d%x eamlamyrise fewer or
configuration depicted in Fig. 00 As shown

38
greatey nqrmberoWegre@V%r%U%‘fng%e%?? e@ BsIgRPRLHOHY the interior

on@urﬁf‘é’rm (Sthcb%xtgﬁQB@ﬂonng% heniseghore &n M@W@tlgrﬂoﬁﬂt Ve\,@%lble fit
peni ng 214a. The width o

th fi
topp el wegmeﬂww%%te@%b%owsm@e@(ﬂ%mY'gr?OQf FohgxJtfigannere the

intd ItaPeaa'ab@Wf Wbitb@é?brﬁ‘%a@fa tiReunfre@dcd amidno @@hﬂl;h%ss than or
valve wthin the gap. It is noted that the _extensio

caUabi Phe<RANmEn SHATHERECDO WY §Ul HORIE B can alow a siight

X?Qﬁs‘?érf i fahbYhGRMG BILR6LiAs&EBR HfNii@ SOMmt ashichMcbAfiguration can
on rotation of the val ve head. Such can

acsliionmityag)lsuLisisntian cbiapperthipdeis el saien il &Pl splied to
extr E& tM@l\,\éﬁ and al i gnnent of the fluid passageway
rough tine val ve and plston stem 201la. [ 0089

l@@%nbl y Tiwaleasthspioitn areevely. 6021 Cift e .C?@&%ﬂ Bi%% pgitioning
ar@osrfé&@%hgrqgf QQWBOWW@WQH%QY&JSWm@%&H@h Rehidredispatleb Ya septum or

al on of the extension housing. Ext ensi on

capoeft V'@|n5@@)0ﬁ @aﬁpa@éﬁp’?ia%”?{% R s PARCTTE| {RVGeA # Y (Gpoussed

betGA. Cﬂ@&bé}%dfrgl‘éﬁéns‘mp Qérﬁ‘éﬁcﬁ/ﬁ pRLIKERy /G PR of%w Bssembly
grooves can all ow a sl | expans]) on 1 n the interio

ascd hww@ﬁém@eéﬂewﬁ%wéﬁfeewg%ﬁ %6@§$%femﬂ'ﬁ%'“5@€hﬁ’iﬂféo removal
ofcs%ﬂweaé)lj AVedhdk8thg Yttted=RY 8hdbP Rerftibhalteh E%erﬁéﬁtabd\doﬁhﬁﬁ’gly the

bet ween extension housi ng 600 and via

leestarpploeovrRR&I08 andethp elakvralengHed! @eﬂr%?veﬁr?@dészwygqaaﬂength of
hJ‘L@%gaGGU E&P%@r\ﬁﬂpﬁp%bﬁ&e'léngﬁhé ahd |Iéhdﬂ€$§|o€|'t®’ﬂ)eﬁdimg upon the

maxi mum ci r cunf erence of i al
re@mm@{ﬁ@gtm@w o oAINOGHL dgviSE PR tvekpRiTeinGHS 1B aﬁgéﬂe relative size of
§| ng to allow insertion of vial 500. Such
con guration can additionally allow retention of vi

(8350 1w ¢ hi A aricional afegipbye eRetinel 1the oP¥entics "ispd P%%@ed with
refRerfost foaﬁgst h@ 191 ahefe[r@%fmma_weco' Begih Qfcht ddws variation of the

groove(s) can ured to all ow positjoni g
CMRPNEDEELPT r%ng aRSRbIY, (18P MHR6VG: PHIR KBS rﬁ?ﬁ%mh Asprived in

pBAsid HQRe¥htehpdhoROBRE varySBREVENPhoS@Rustfated ea5IQaQ figOres are
a spaced relatironship relative to puncture devic
(?qr@a;ar relative

gigefi gnm%mww&nﬂf%ba@m@a@wsn%ﬁnt onsAi § UBGHE &
toﬁ@i&%ﬁ%@@lgu§§‘@ééﬁ ﬁhh@%h%d%erﬂ@e?@fe@lfm'? aa @sﬂohﬁﬁ)aﬁdny200b is

devi ce ere the ca vi al 00 renmin
SHOWTERR NANGAN EeTEBVEINDFOEorRITGHaUp SHOERIGHRNgN can allow

Fﬁﬁl@ﬁ 'o%ﬁeﬁéi(% Rbudirtf &I 18 bRl re SS1GROBERNER m@@rﬁﬂreﬁ‘ééﬂ e ﬁ/ﬂlng 203b.
grooves 602 and the relative |en

Ag nlest@atag@ééh%ﬁm@w Y9Wr RYNCHYrEIGHaYIcer A 0GR %S%%@d YifRin piston
Z%tfel‘{) lé n%gnﬂgﬁﬁﬁﬂ t'ne)%@c d2BEbREaBR@ Wig@sPedtad ieBfier embodiments.
Additionally the various rings and fins depicted in Fig. 12 in association with piston 200b
can be as illustrated or can have any of the alternative configurations described above.

[0092] Valve 300b as depicted in Fig. 12 can comprise one or more alignment

markers 312 preferably on an upper surface of valve head 304 to allow visible and/or



relative |l ength and positioning of device 400 within

such housing and the rel ative size of vial 500. [0091]
wa\enoaddi2sé onal al ternative aspect of the i nvenP€DIS1085/036071

described wth reference t®1Figs. 12-13. Referring

initially to Fig. 12, such shows variation of the

conponents of mxing assenbly 10b relative to the

td(?to?é' @Qgrﬁﬁérﬁ“‘ﬁl ’th%své*@cSQIdoheﬁhséﬂﬂo@r\ﬁ%l@u}“peﬁﬂngu?ﬁﬂ) of plston 200b.

onents vary relative to those illustr
Aébwgrerdeplc@eﬂ &S amé?/egh PERVE thir 1 BiuHErPESt ?Qﬂ’ee\?ﬁt ¢ invention
cgﬁ\éh‘{ﬁ%’t&nal?&? ﬁr\‘/gaa%nmgnt m&ked. UNi que identifier

relative to ose previously used. In the enbodjne

WopBLt ed uTﬂﬂeFexéensm 6G0bssoMNBI9- O Do aseGlp dae mvention
VJPI%Y% Rk AkielsloRr RALHiNE hbktd ide-udfskn cumdr dikbuaifér@Ace. SUAIQ shown,
configuration can allow a portion of extension housin
e@@0bion o hpusingcEPRRecPai tORIMPTIEM # ntisk nRAIeN 2P NaVINg| ﬁg smaller
Cﬁ%fereﬁ% I hhgt %r%fjp@r)[loﬁ %@6I§X8h9rd€gnﬂg|uﬁéﬂonméﬂcdﬂ§wlnﬁ@rtlon and

devi ce can e seated within piston 200
saraliTgeef p@wtmnl eEbtvgthimthe p@é@wﬁt'b@@orﬁu@w@OWP?\b ﬁ%&'ﬁ%fe%*e%' 0

gﬁgh} er erﬁti%di’egﬁl%§of éggr‘lélérp@@(bﬂ ¥rd B&5cYiBEd aHE nﬁér@gﬁlly illustrated

ins depicted in Fig. In association wt
V\phhsretﬂnerzmll@ Figm 184 ansl B I"\§s‘-’h0}a’f‘éfd Fist 1@éneﬁa<}%0%ﬁ9u%‘rg 600b has
F\t&h%l élré%t b, %medugéﬁ  irgRsvedas Gkl Bech ﬁgoéf%tar{c@%&]al or an
ve 300b as depicted in Fig. 12 can conprise oneb
altemetive iapntestar AardesFides 2bpyef ePABI § HiPransieigpgyeh can extend
l%})@lﬁglggf‘roﬁﬁhé{%&% 3@t ot PredlxtePioni FuBing to allow sllght expansion

tile alignment of the val ve upon insertio
ofthenavsinge i rgmedasansies pihetrere DBeRe NG i e 20gg can have

a%sln@hge&%aﬁk{eq ual' ¥O bs sﬁ@tl@esn%ﬂl@?r’rﬁérp% tiBaletdrh& a vial prior to

I nvention contenpl ates al fnative all%nnent mar k

ifGOGB] of the viekt wAstion obtetyia ke pandrng nNoygng dvg & {Pagisgsence of
sﬁﬁ?%@éé 8{icH B(?‘gfrgmé@% QR MBBeNLG Bt 8Xd %ﬁi]l%’uoh%ﬂ%dlmserted vial.

non- uni m out er circunference. As
lextosmnasionhvitis ipagiceROPackinied #pPFE® (dopisped b&&w Ynts 6020 can

a%ﬁlgnglﬁvéégg/ ﬁatﬁf%h!ﬁ bf \%Ir;ﬁé%ﬁlhﬁ RGBnd BB aHRLPREipping.

ort configuration can allow insertion
éﬂQ%i;eat i nigefefringde ﬂgoﬁfiﬁo%ttie%tﬁmowwé agergtb At ?huet”i“PH@{ area can
c% rlsgt‘iﬁ@ﬁbp@lggc@bbas P‘réf!at‘é%tyr gk Qé’ast[é?p%no-lrhﬁnjtﬁadééb@igted with
ext ensi on are described nmore fully
aelgmﬁas\t p@Ble doniRing ripa 8y i mtich Qﬁmmsgsst inBgsHGNGEANdgetaining vial 500
§H<SWW i Fid ‘% v%% tl@%)@t@ﬁél@ﬁ‘ hB0slgd.NBRAGhas @ﬂdltlonally provide
|nternal ar e configured to receive a vial ch
sappart sarahel ap@jw@hlmth%howﬂgawcmmﬁw@g SbAsSPHEY oraglbternatlve barrier
'ﬂgt%ﬁéll bed above. One or nore slots 602b can extend
ongifudinally fromthe receiving end of the extensio
RA%6I ng t oAldidusty Fg- .@rﬁep@t@aﬁgnw 60k AR NAYDS A 801 glong only a
5(38%%1 b\nﬁﬁ(ﬁrfb‘? tewall€ of %B@HNMQ BG4BPERY f&b@ﬂﬁd@r&toﬁ@&ﬁat%e invention

can have an I nternal di arret er equal or

eointeyheliips aifaimegye esrasts WeeTgi iitere Profded %}%9 a pprtigp qr&n entirety
IBEN érﬂﬂ S‘aﬁaé@@f Motent BORST ThOMtRor ElRBWHNILANFSYib portions within

expan ousi ng due to the presence of
housing 600b can be confoured to correspond to an outer shape of vial 500 whether the
vial is of the conventional shape illustrated or has and alternative vial or container

shape.



sl ots 602b. Such configuration can allow a snug fit

and stabilization of the inserted vial. In conbination
wowaoh/opesd i cul ar packagi ng aspects (di scussed PE/08%005/036071

sl ots 602b can additionally22all ow stabilization of

vial positioning during storage and/or shipping.

[0095] Referring to Fig. 13B, at least a portion of a

[dé)g‘?gt h of ItﬁwB H rﬂo%rsfn@r cBRBraEiBRs GRITRI %Qgrh&ﬁt@r bPMhohiddsivalent
Pre era , at "l east an interior_I|engt

cirpnietensedde Wuﬁﬁa@égn@m 18@sBeRgntitizasswith 6@*@@7@9% pPisten stem,
it % EJ %%Shﬁcﬁeréteo@‘}fﬁﬁnt 'tf%n'lﬁ/én?dﬁd chRbAIpHEY uYiiAkio®0} such housing

hin the extensi on housi n{g Such
oonﬂmatmnmﬁm@nyt@fdh%alﬁgrn@trw'%@ sUpigBrtiopfegarbed hglein-

E' n the heushng H%OBmBH(mﬁ\terS' BQsc‘ﬁBe@ aPRRE UMPEIn v1al 500 is
aIt rnative barrier material. [0096] Although Fig

pralégriccindersrdenty ohtheamBioRPORRYi Fighe PBESBRY tha @H@ﬂt&ﬁ‘l %dd&'Oﬂa“y
enegrlh é%sggonh{;‘ﬁrﬁﬂér%r whbdewabhsifh i9nashR0 wWiR4Re didtoh Dortion as
e understood that the invention contenplates
exampkefraﬁiatn Vég. abhectle whemelary ipstelt 20pe dvasdiegtupdigving numeric
e oY
|d&?fléﬂs%|trpé%%p$_ﬁ(gé¢tn%g}o?glﬁﬁﬂgﬁnéhnﬁr&ﬁSééghez;égrﬁrtﬂfnﬁgéﬁts It is to be
nom thomeserithdii the laensiah GoeTols aagh vBEatiopatah (he gatligr embodiments
Caﬁ.oargP@/.S cﬁtr%nerﬂ%cﬁﬁ]eﬁpé’ébﬁ:t&f anIt@I 150@( lg\'ft@bg%rddﬁlbﬁally noted
Vi iso e conventional shape [llustrated or
thairidl the pigionad00gestoppgr Rﬂftl@b@‘ﬁr‘a@%@"@@ﬁg@é E[roméaq’endem Somponent
orlahneugh | HH]Q%% Bt SRRk SHBES. ON&JF@M%;IVQS’QE&TBZU% @ comprlse a
non-equi valent circunference are i|Tustrated in
meﬂgrlaiéh@eilfffgs froim iheedisten stemaossangreiopned of a.r@@fav@'g‘#%wa' to the
m%tte“ 1Sl dE 1 W@g?qsqﬁ,gsttemmghe i nventi on contenpl at es

|zat|ono usi ng configuration with any of
[Qa98] al t erthat ialienpiestashedrdi Gar vEoiny desietlerbsy . % include
vaﬂg{cﬁf &F: th[a(&%%lmoh R i 8n B%oh%e@'@é@g'hﬁﬁﬂb% base surface 652¢
escri bed above ereln vial 500 is provided
whigfepengemtfirst end t 2cpioston mﬁpﬂuf@ﬁﬂ@ﬂ £RecREBRp FYMPartment.
C%zﬁnép\égﬂé | oR Bddichhenab! ¥e Qﬂ%@@%ﬁﬁ%&%’térﬂ?@ﬁh Of'Scommon

ere a container Is integral Wt pi ston porfion
falricabsie epeit (seeh pA NEPIGIngl £ bvr?éﬁwséﬁpu@‘#e;peﬁfi@mtkynfozo% container
s’u}&@ﬁlré g?’iﬂérﬁﬁn@?éﬁneg TIRRY e bl%ﬂt | Ae@hativiiyt BorBliner portion 650c

di stinguish fromearlier enbodi nent s.

cahtba r§ver@lbb/eatmh@@i to heviisien., Attaelimans évirtAe RATMeBpRidsaversible)
of aal’hdm\ﬂ?éérﬁntehfhﬁ%rmedt St&As ﬂoe:{ecgﬁ@%‘?\li rﬂ%)%sca%aébrﬁ;ﬂ’ri%'e)’msertlon of

equal nbodi nent depicted in F§%
fiting pestiandP3q @mga[ ip thetadlachmet of ,qex{en@og, ) Wsonbed above.

Jo%ﬁgggﬁé aﬁf?( ﬁﬁhg%nﬁ%é?rp%woﬂqg tRS phfor] BAEBSMERY for example a

onent o can be an integral part of piston 200c.
snapcortpaiging or welsiiiger 208c can conprise a material that

[O@itfolers f A mtéér‘éf‘ \ﬁél%t&ﬁ %ﬂlg@%’ngﬁé ”&thé‘{flplated by the

rial identical to the material utilized
inyestioh ngclpiest & @taél?ﬁ'QOHE@V'd[f@OQg]Opﬁﬁ‘é‘galtﬁr@ﬁ%tﬂée Figherqriion, for

e@hpid Girdlrestst UurideP b5 Ethot Shdvrd; wHith b be@8lized during providing
of a medicant component into the vial and/or during drying or lyophilization of the

component. Such opening can be subsequently capped or otherwise sealed.




variation of the extension portion to forma contai ner

650c having a base surface 652c which opposes first
wenweaPras of the piston formng an encl osed  PCT/US2005/036071

conpartnment. Contai ner 65023can be forned to be

integral with the piston during a common fabrication

event (such as nolding), or by affixing an
[qug{I’fende%'e%nét@ﬁﬂaﬂlh?&mo@b&%ﬁru%ﬁd&&téﬂn%n‘ié} #5908 is not limited to a

fit ortion 203c of the piston. Alternativel

pegistiar ﬁeela@%@ftm@w'%o&%‘@m%@@%\?@ﬂ 8 Eﬂ@c%@rt'ﬁ%tﬁ@%estft? formed of

t%t@'nﬁ%?rﬁ%l V\/ﬁﬁ(,thatg?\rﬂaer‘élth@’\@ e fdehatBe4 TRRRRNaible material.

reversi an i ndependently formed container to
[09468hd end\ Zompopam ebapmedieaningerthesnmpturetpr pagormed can be

pPRJ; Jédoﬂlt@g%?)at%'ir@r|6%bcta‘ﬁdt<ﬁﬁ K fsaeeidm tn 83doBREdPEyringe barrel
portion escri bed above. Joining and affixing of

(ndteshowm &y rrsevigioeta oalve dntp Halvsi eaMngarPeEBigpt | 4%  fprappropriate
gﬁ@%ﬁh Befor @szm[% éﬁ(yp& th?\lé]@esotﬁes‘ﬁﬁlbéﬂ bvel LR mponent provided

ternative Inte vl al - pl ston conflguratlons
i eonhieins 859¢ ¢An ﬁeproﬁi@’@%twlﬁ\*ﬂ it lcapi@inef giiogxtangfashment of the

CBBt%YHeﬁj Pgltéarﬂat%%aﬂwgoé r"o?ng@lrﬁcg‘ﬁwth@breﬂ’%F Eﬂt&rhed\flc\“%htamer via fluid

hr ough "base s ace (not shown)
pcaawvasvezaﬁ hhrqu;gédh@ wistory apd é@p@ern@a%fn%%du%?SSOC'ated valve can
tﬁmg%ﬁ%d I 9e\;e?'?t d ntAREH %mgéﬂén@@oﬂ{ ¥oRBlg Yutward through the
I'yophilizati 0 e conponent. Such opening can be
rsidsequent |y capped or otherw se seal ed.[00101] The
(A0S ' al l’Whérj Z&5htdiRkr é@U&stfM%é@ﬂm%em&Nn?Imr is6a&hed to the
s n I|mte to a particular or class of materials.
SEU] altwrrewg@lycgrnp@rmq@amm @01 |FNg R3QnAR 8e RIOYIgRdisyassociation
vvq{h Rt %%5& Go Bt éaJ fIMYB'é‘eQI bBfleRA Bkt ﬁbn ehn'bl' @tednal surfaces of
teri or a apS| e materi al 0102]
ooo*mmﬁ &afc. of\lt@mﬁwlm &ilter pPioPHgte aeﬁmmﬁeéhm'@U%%C%rb?%lezed Itis
?&1 %Ts?cYH 966k YdiBidh &s‘%@b@’[e@eﬁlel@%%tmréanA&%rdlngly first end
ate rom an associ ated syrin barrel (not_ shown)
awcmfomedpwgarace@mﬂs mcwhf@dvﬁpmee@ g%reld{?PH@Seélpé‘PPfWﬁra“O”S to lack
z%%élr%moégtuﬂp 2ARES %r?ht‘—f%‘e‘fﬁn&%@w@@ FUHHeﬁMh@craté’d‘ﬁtt%hment of
e valves escrlbe above he conponent provi ded i
avotwingr $6PC EEPistonAPOpds ph everalarvvioAgyTationearb At NAidse shapes and
dy%bﬁgeﬁﬂn@mbgggﬂﬁggﬂémIg@§ contai ner or alternatively

can be provided into the integral or attached
[@Wddhi ner Aliheugh dhel iplgoisheyn2DE PiRicRugrHAHE isdtatadl nghown to

}%{\/Qﬁﬂgg 2RRSRL @Qogﬁq]‘i to B En@SB6H B8 the/@ Vs F Afyd ArebpiiBnal as is

osed to prevent the contained conponent fron1f|omnn8
theinwenber ehsustigipstans!/gi ripsras $HIABOVIENeERRR! 47 faFier described

£p86:s! SAfdeﬁllHﬁQl %Bﬁ@&ﬂticﬁcﬂ%xdrﬁ safshé%‘e&& taosiha% piece, can

piston elt eversi bly or pernanentl
agOwtivell chapisoiubipl saymestas %SP@??%QQYW(‘PN/PWBG Yejgtional valve

Pﬁe 96rﬁ Pa%oﬁ‘ Eb4idasefw)bet ween the piston and

nt ern sur aces of cont ai ner 650c. Alternatively
[00 105 appr/éﬁﬂ*h%rt alterpaipi Rigfor oAy e tuavVive aplatigiatvalve type

didtoh $5 %ﬂ%’lﬁ&@%\d Qie%&%d%g@ﬁelf&&lﬁe RBIFigs SIeALBL Gbferring initially to
prercing structure. Accordingly, first end

Fig. 15A, a piston 200d is depicted which can be utilized in conjunction with additional
mixing assembly components discussed above. Piston 200d can comprise a two part
piston stem 201d which can optionally include ribs 220d and/or rings 212d. Stem 201d

comprises a first portion 230d and a second portion 232d. The lengths of first segment



204c of the piston can be nodified fromearlier
di scussed configurations to | ack acconmodati on
wo eabise36 f or the piercing device. Further, theCT/US2005/036071
illustrated attachnent of cdntai ner 650c to piston
200c is an exenplary configuration and alternative
shapes and attachnent nethods are contenpl at ed.

2[38&)1396] sé%bﬁ@%\é@ﬁeﬁh%éd‘%&grb@' ldéﬁf&aﬂbﬂ@évﬁ F@llffdrorTThe Iength of each
structure luStrated is shown to have rin

se@ment and Weir gelptivauleaethstibeygot $at g AaterMined %?{dn?nqjagturablhty and
o@ér%&‘?&tdﬂﬁ)ﬁfa{heaﬁstbﬁ tHh8oMnBabgts Soviughnavilg aBmddpendently formed

as set for above with respect to earlier

sthpper RBRY Hoperers It induPeiusnarsierd Has et @P%ﬁ’ﬁfﬁi‘cbe integral with
flm %ﬁjdﬂ%%ﬁo Bl@%naﬂﬁ)‘dngb\ﬁ ReRBRry CRI2naibh ORI G@d)d’ |s ilustrated

rlse segnents as descri bed above (and/

Wi o2t b p@mfsqur@ﬁhfovéeqey@@ o iag rleastinedl RRayver Asotlustiated in Fig

%eleQ sioh Q1] eRPLAE Be%treﬁfen@\ﬁﬁ Qéo%h@"bo@tﬂﬁf papy. atSuem integral
ol'ving 'a rotational -val vé type pisto

p@t@ﬁ@ktems'@uo@muw@e cRhdg adapkeorfef é?%YYE'é af‘)zﬁ OFfhgsalternative single

pjaﬁ'%dg?on ﬁ%ﬁﬁés{ﬂ?% dbideal |y to Fig. 15A, a piston 20Qd

can be utilized in conjunction wth
[@ﬁﬁﬁilOna”*ﬁﬁwmﬁgWﬁEEEﬁﬁl95@oﬁﬁ@ﬂ§h¥%Sﬁ?%%ﬁgéﬁﬁ”ﬁﬁﬁv@“”d““ng
RURE Abof A ¥n mgb&%d%ﬁw apaihlerid SE§BN Tt efikeddlonds00d and
Whi g h can optiona I nclude ribs 22Qd and/ or rings
vieh ct @mp@eulo@ed:mﬂoms@@ﬂ@uwpa@qn bRiveppANZSeACialed ! and fluid
ﬁrﬁ@ Cdgﬂa&ﬁl&ptrg%ges tﬁ@%r\g@ﬁ‘gf ;Bﬁ§toﬂfstérh 8hid SEG%HQMZBOd and

segnent can dentical or ca
s¢céricersegmAst Eéa@tq@nobe wam@@@ﬁ@n'ﬁt%@ﬁﬁ lpheiovidpeyalys wgtion.  As
lllllfé {elasfntsFFé nt%ﬁd Q§n @%Eﬁéf@ 2edsiBYorli@N BfAkislonadzid hdvihg a pair
overa n% of the piston. Piston 20Qd is shown
@sbﬂ%‘mgﬁQZ% whishe pessdemiirely herusedtnet féﬁb%%@o”z@é@m’“us'on Second
FE!QY&V%% dn bS C{Jﬁ fglaﬁedutﬁq%%taoé@résg%ﬁdlﬁglFrt]st%&&ﬂ&ﬂﬁnt@ﬁé} chamber
e I ntegra irst portion 23 i ston 20 An
regienyA2ar Wréwv@dsi%wcawtnr@ww?@s Aiinelige raafféatoﬁ?f"% shape is
fﬁ%ﬂa@% %s%n r‘i\/?h‘ﬁcﬁdcér@ ﬁlgfé%' Mbﬁlgsléh ¥haHesandlesesdpdaging receiving

ustrate 5, ext ensi on portlon
Bdede sirepss othar dearethe W@mp@étfaﬁowwﬁl ¥Pe32d. Such

? gr al H*I nboﬁ/agéa%g%%w@o@@nﬁs' gHER | 80 Sasndiey aﬂ&ﬂél@d through

se wt the alternative single part pis g
fgts@noa@pbp;rpgusﬁ@rg 226 iheridisp@uingsys P@P%@rrﬁuﬁﬁ ﬂ??é)@ltl’e?tdow%l inal fluid

p%%gjge\sﬂﬁcgref\/bﬁ%e BV Ry & %05B raduimRURE IdHgtD@IngdieyiogRss on an

can be disposed within an internal region

apfpoeiia sitlei oina 6Bt Rerdk ahmekerighr2Be 96%|qr|'6ﬁ'@d950<9"8$ |26% can be
&W\Agwy6§$ v(ﬁ@ﬁd’r‘%ﬁfév\%ﬂ A0 PEEfhant abo@thidhl when allgned with

traverses the l'ength of pist
FBrings 228roan allegrfiint PzEsede dRE e Bﬁ%{sa@éﬂﬁ% aB63 shirg aion 280¢

lﬁﬁ g bﬂfégegf Qe MuRr %‘a‘&ség@w &loddsgﬁlgVﬂJré/@ha@éd:m pbgion 232d.

ustrate first segnent can conpri se

Alignstent ehPeeilingsr 828 wih @fpozza %Qﬂaﬁgbeaa%vredotfy RRasinggstation of
G forMHiaph I%‘T’a?@e e{g)t bb@bY 3P ULdNNQall&MRIRC @BhfdIration is further

protrusion. Second
described with reference to figure 15C. As illustrated, protrusion 226 can comprise one
or more o-rings 222 to allow fluid seal to be formed upon insertion of the protrusion into

receiving chamber 227.



portion 232d can be configured to have a correspondi ng
frustoconical interior chanber regi on 227 confi gured

W 20068¢RB6/e protrusion 226. Al though a frust ocPei/vs1005/036071
shape is illustrated, the i2dventi on contenpl ates
protrusi on shapes and correspondi ng receiving chanber
shapes other than the exenplary frustoconi cal shape.

[dAesP7] Fl F‘%’éfgrrlﬁé% 38RIMAYsedRfedt DS B BOME0AS 004! £ Bdir BOgrooves 229
partially through frustoconi cal protrusion

iglillygleried RE ¥ IR SBPSLROYIFAICTBFY éb&helwaﬁda?%a?' of the piston.

If lsuﬂodb@%ﬁ%\%ou%hﬁraﬂtéﬂmw@ shEbed @rms,%g@ cgﬁ@ihpﬂeﬁ&ﬂlﬁﬁﬁ the arc
Its longitudinal progress on an posite side

s§8Ped IIoYek A bq{@p@,ep(gmﬂp@@gcor@géra@pn wﬁeéer@rgg)agétsto %@9 15D, upon
n%%@tlcp?on%%@@tﬁgloWﬁteme AL LER b3 Iofl e ¥ rld sﬁgnﬁs@l@%‘@ﬁ rotation

segment en aligned with openl n s 22

chlPBORI0dUA BRRSS BRIV 1@ PNE | ANOENEH £88 RGP GFign fitid access

R ) s 1235010t ARWP 5AHRA0® fof @gb elwa 06
(%Eés aemgy pagégﬁg th?oggh second p%rfliﬁ d y Via 2c0ess

ORENHEAERE aIPWHSeiich §3sZBRWAN IR VERES0SRENS I 2@% apg 232d. Further
r%ﬂbﬁ\ﬁ?ﬂsv@)’se%%éh Egn bet@lizRNoGhisRRt dRBsL 38hiR& B8 ¥R groove

0 portion . ch val ve/ pi ston configuration is
zrzartp ﬁ@am@&s@rﬂuwe@cm petyae fieve AiOT PRflire 15C. As

[d)d1|dé?ilt rat eﬂthoﬂ@ﬁtﬂﬁlés b%s@zﬁp&%scﬁm@ré%h%ﬁ & oReh@ng entirely
[ uid seal be formed upon

thr@y@htnr@tmﬁn ?% qﬁeolflgu%%h't i) (@ bPé&f@ie(ﬁt‘P@ 3}%@5@? openings can
eg(?e7nd[ %@%qgin %‘?\f Bt D Dbt PeSLERNEr SEEHRRIrugRad %ﬂteﬁiaﬁ\téw’\ access

air grooves 229 is illustrated as bein
O@ﬁ@'nﬁﬁ cgwol@ﬁ/@éowdﬂdn@a A reingie %@%%WM@WH?@F o#n another

eﬁt@?na‘ﬁbét iitidal la8cds? @&enﬂﬁﬁeéaﬂ gedyrbhatd @a?t%'llﬂ&ir' &fEirely through

shaped grooves are cont ated and the arc
RPiRIS 226 eSmkarlbr?efeé@éﬁpg@agﬁré@ﬁﬂegmaatth%H'USﬁ%tﬁ@M? Rgpnecting

d?@&‘\yestdén%e%ro@é@a WMﬁﬁ’Qeécﬂﬁle&f Ph@eﬂt ofod he protrusi on
Into the receiving nber of second segnent 232

[0&1& i on dn WHOHZt?OH‘eaFﬁ?tlﬁSQOPhPWPa?”C{/é’eﬁ(if'bﬁﬁeabaq‘{ét e particular

lﬁﬁﬁn&% BRE f R ABR tikerd! ingp Kd ldﬁtlmze@cﬁﬁsr%nilﬂﬁﬂloﬂgﬁaﬂ?o%&tes prior to
grooves 229 to allow connection of%gassa geway

06
aﬂ”an'é’if%té%‘s SperiPigs DEs(shlMAwWPRgNEPaP@igaydatefRY %t Fhe devioes
Rt uesn e§§rﬂﬂ%n%§h|@3@ fl@ﬂij {)gé}s%gewgv b RQEN MtBé Hidtem QKddmonally or

reverse rotatlion can lized to msallgn acces
abigeritingy, m%ma%ﬂ@@%@@@@ RrevidefhimassreigEoT i dhe Syringe outlet,
@ﬁ%?ﬁ%rﬁﬁ&"@%&t&r@@yw\@\e é/ﬁﬁ@é"bé}?élt s. [00109] Al though

flurd accéss openings 228 are shown as extendi ng
[Tl el y tMphagplopt Hirr MINEnCoRBONC R IG-PEEPAISS @) m||>itur?§;tlllzmg the
rB%thﬁal%@ﬁ %}p%%l\fe%hf@%fbrpm@ﬁﬁ% irCiBigs eX3e Dk dnassSconducted in

han an entirety of th of such protrusiaon.

W@f\@f@m@@ t9 meér&gl@pgy é}lﬁé@ﬂ%&émtfzgfeé%egg Ftﬂ dvi L&pérw thg rotational

[ﬁ?ﬁhﬁ PeLdsVice rQlfherS’eHéh Btfa@hg ld)?"r@ﬁbsnloﬂln@riﬁélét%’ndent valve component
ternative, additional access openings can

ool getep iy Figall| fys’b@n% AEFINE) %ﬁgmﬁ“&@hthﬁr%%tPﬂé’Y%‘l‘f’ b% gpposingly
rotdied & dpbn & d c%@@lﬁldodasgéé‘éb&a@r thAdGR ke piBRMA dt e appropriate stage of
iI'Tustrated two connecting

the mixing procedure.

[00112] Another alternate embodiment of a mixing device in accordance with the
invention is described with reference to Figs. 16A-B. Referring to Fig. 16A, a mixing

system 10e can comprise a syringe 100 and an adapter 700 which can be reversibly



grooves can be provided wthin second segnent 232d.
[00110] In addition to the features shown and

waele®ei42e€l above, in particular instances one PCT/NB2065/036071
filters may be utilized for26renoval of particul ates
prior to administration. Appropriate filter(s) may be
i ncorporated within any of the devices above for

aﬁé@r%lleet VYQ Ei,ﬁhg%%OMMéﬂ RaFHRY V&ﬂ/)@lﬂd"é et tLer-lok or alternative

pI ston. al or alternatively, one or npre
flftungt7@|850m§4r8bén<ﬁ)pb@d@é@r 109. 8K BEPAISRVRIEITRHEDe @ conventional

2r¥r{c4en&ﬁlz ta! (%%ver?lohaﬁg%é Btsﬁflﬂﬂhﬁ er@roogxtﬂ@{faﬁﬁalr k750 tan bbB®rovided
rrel 001 Met hodo or m Xi ng
t bmaélmtéluwmagsmm 7@6@%@1@@ \Autiﬁlﬁsw%@n?%é‘/hwh passes through
férﬂélEtLl%rr‘%f ﬁh@t o b @Qhr\’)ﬁbl’(% §eg)'r‘r§érﬁld)'f abkswr 'hbuéﬁg{ o4 @(51 a valve
i

can e conduct n a manner sim
8Abt hrcmm spynal Buid riassepaniayhsadatast AE dderpteg ¢ith Pasfuﬁﬁ P@GS ) which

ptag esr Abat fhg%llvepéocd N ab YRErideNicaerod 8t Befialt RARIng 702 Although
ating or repositioning I ndependent valve conpone
dBC(Otadl asu@tlmeam@@a@erwmg;thelnverrﬁlp@,poaﬁ@@%%ﬁ@ﬁ%@\f@ﬁ@ﬁ and 707
b%[ng %ﬁa 'u %Ié}ﬁ/e‘%ﬁgﬁé bﬂ&'hé!r rotated to open or
ul assageway throug iston_at the
[e0IpBbpr i atAv;S éiu@t;péedaﬁn e iﬁE&l'Werm* &gé@ﬁ% 703 G@Tl@] configured to
réga%g] ielsh§'s Uﬂ# Sﬁquggérﬂﬁ@t a ¥farafd \%élngAI@Hétﬁ/@ vidls or container

accor ance wt e Invention Is described wt
ty@fsec@mdc@ ubizp gas desmibed Fedver r iy PNy 70&@9@ gdditionally be

?%ngd %%%&ﬁa}g]@rﬁagﬁ& CRBLASEreAd SN AR +ARhaRA ENsimilar to or

can e reversi bl yattachable to the

|@n‘npaﬂgg thepursiure ﬂ@ylc%ﬁgn@ed :fy?qy@} dn&‘@g‘tlcg\ ¢favia) pRO into housmg 702
Claﬁerfe Lo kdf%[(‘)n g HRBLINE s E&t‘ 949N ndudihg $bo engh Rfference to

apter yringe 100 an preferably be a
Figmvetit.i onal syringe utilizing a conventional type

ﬁtll?n/ p! u/-r\lﬂa‘f) g%anwmrﬁéd BPQ%)PQ r@Sn&éQthQ%ﬂ ah@ in particular

ave a first passageway 70 enoted with dashed
lrhsta]re@)s Mhucemprms@ plestihmeifgial fﬁléi‘?aﬂsea"mfértb? lestis mefangls “discussed

r

abBfe @ﬂg dgéﬁegﬁ%%gﬂsgf g%qs‘)&(noﬁ&%ﬁQ VARES00Sar @4 atng Athe valve

val ve ui d passageway ment
tyoizsn dtsetssaidt abayas Wil rpﬁm@*é)tom%rﬁplwsg%%e ﬁpgn@ﬁ%@an accordingly
%)84})\{@%?9% P 4 phdibRid Qfes@rrt%@ VAR Rferdncd & sﬂéwséx@&plary valve.
ough depicted as inline passageways,
Altevresivielyn adainiererf] earebe pastglyeddy Have s @Fﬁi'”@dyp%é?lﬁ% system as
%&'ﬁggd Rt Bl 59&%% {gbatphve to one another. [001 13]
ustrated I n F . 16B, internal chanber 703 can
[B@16dNf i guM@ﬂj0<ﬂ<60@‘>ef@éW@n%'WPwn%DC@UEW% tofgppare a mixture or
aueie rg’ﬂonareﬁ&f‘%j@ﬁ el he%‘s\t‘)@rﬁ@l%llugﬁat\ébl% BigQl'16A-B can comprise
contal ner types can e utilized as describ ga bove.
wpaumgoasﬁrﬁgcqrogom 1ad@nt|p@ﬁ%np9ntbélab&9pl @r@ﬁi é)dowang a second
(%%HQ‘?’I'GH ?J‘bé%%%@g%cpw%dlmh dryifhe AfMSoneht Ghhikagyringe 100.

| & "Fo or | dentl cal the puncture devices
Seingei id aab giak 500 rase rthed gael a@?@?e%ﬁbaﬂ?ﬁ%r Kefusigehment and

JLQ\%’(LE%E e\ﬁé}%déeéé?{ bQ%r@Q’ﬁé@ W dchissPaBbvd Qith respect to earlier

extens ousing 600 wth reference to
embodiments having puncture device 400. The order of attachment of vial 500 and
syringe 100 is not limited to a particular sequence. Preferably, valve 800 is in a closed

position during attachments of the vial and the syringe.



Figs. 1-1 0. [00114] Adapter 700 can be formed of any
appropriate material and in particular instances w ||
W@ o0vpiiess a pl astic material such as any of theCPUSEDH/E36071

materi al s di scussed above W7t h respect to syringe

housi ngs and pi stons. Valve 800 can be any of the

val ve types di scussed above with respect to exenplary

[\09“1'@] 300 aden easnerablgzovadlwen@(b(yca:robprrom@oaasryotbérvvtsl@erepositioned into

Q, su

T8 5 s B350 B B Dl e o

haciesa:ond)t;aetthwgy tssoenevial 207 sjlswiem Hisiddpassags ethroMghhthe adaptor.

DD T e R R B BrslP U s 15 et Bt v 100

@oni 'n]l str aCDUWmlﬁgadyhagsmbnddeaniIobgwpbhénté&éreﬂ@hyrlse drawing first

oS B il oo 1 Rkt i T yabigcin hvétied position),
pr cari @bnnglsa eﬁpelm@th@cg@pmaﬁimm@ehefromﬁbe B@thganstoMiaxedo. Mixture

00... Syr
b ke 667 AP RPTHe 4 BUBK A AUER G FOeHR PBPE with cariier

émﬁodlm%mlhdmﬁndanw pumﬁtcnmh)mgmf whith 8halGe® oflaﬂhehﬁlse agltatmg the
des to earl

d t
BT B RaTR g RurotinG iyl e 08 b SRl Sftin syringe
ammsmgwmmatypibaw ahndsﬂ)@ \Adilds swertageantOhlves 80mtan beicioedd. Where
b B e B R RS R e i A g T HE  pay b, acapter
Y(msoenybe r@m\{eaﬂfbrﬁl.ﬁt]tadﬂpmmt asl&mibd)kyhttw@h & &Q0a eansf®edevice such
otate or ot

08 b MLl 4B P& PR b eIt Bl DT tached to Luer
ok raetvicpatddeay Teegiee ot a?ﬂeﬂmaradlinoaeﬁahdhrmatuzgva?n siegBatachieved by
|l fI d t hr t he adapt or
et B SR e WS Abr Fafkuip 02,
[beﬂlﬁjen Vi Ah aﬁ@ﬁaa&mﬂc@nﬂguwen Zb(ﬂ@m 43P lor leompGiesd b ianassembly is
nents can

d
ot PR CoRSEHAT "PPoRTUP oS5t RPN ehaseRypr Fepdiauraton
quo ralaiivieyto Wt iepibedvin &igsi. meABNE NGB! tRE i@siatddataptodlis a “three-
G, 00 KRS L G SR SATRRTEI LA b e o
t@cxmﬁrst pert & 1pania vivgy adﬂttlr@n(fcaaeﬂﬁw ab@@rmayrﬁe vidtihg) for connection
I di d I n conbinat i

TR s SPREL R8RSR ok GBI TEAH90 712 i
@(berpltmda’nms theTlpesities uift vangs BOBEUte aC8bcdrel gobawn3e’. The adaptor
SR W LB D95 SR R B e 85 % a
MITe7 €54’ Imdichi cen u:bmplnsé nditte) &mbg@qdedsmhyertmsraorsétﬁéw &@o6hktion with

r erm\ge%)st%}séorﬂ gﬁ(l) ce}?n%H?traltdéJa fort ?ﬁ% 0 ?‘i%&‘%’%g%ﬁanggumd to

mclaasbepnercieg|strectsua0(lmoashc&vn)eedh es tleamridug p|etrd§|a@®lfeabes described
er tra er structure.can b

H0F, S aOR o B0 ot VBl o S e e AP e Boy goove for

neceiving e siabilizindemdive ratdminy el BP0 which is shown in a partially inserted
position within extension 600e’. Syringe 100€’ can be a standard conventional syringe
with an associated standard type piston 200e’ as illustrated, or can be an alternative

syringe configuration, including but not limited to, those described above.



expelling the m xture fromthe internal chanber within
syringe housing 102e. [00118] An alternative
w@ovbiogusat i on of an adaptor conprised by an aRGED®095/036071
is illustrated in Fig. 17. 28ssenbly 10e' conprises an
al ternative adaptor configuration 700" relative to
that depicted in Figs. 16A and 16B. The illustrated
[(gﬂq(ieor ' ﬁ‘h@ tFlﬁé%WHYadaﬁgﬁptC@ﬁﬂdlﬁMloﬂg iRushrakest S\GQF@NW can

whi ch extends froma three-way valy to
advargegqeosly alow Efropetiongand/eh faMag! O HPat%U?ZHBI% fgom € system
V\Il'lfg"lg[l’[ B@%oél%%% b ttﬁé Rn C%Ieoén@/@iqﬂ/ﬁﬁtfio@n Wiok Nex@)pld) Oiter mixing or

ditional l i ncl udes a sec

PEeRateata 'mel:m:@mt \MHIIZ-_[I]}Q anathorplogyr @npﬁl ?Wsp@s et sg %eg above, the
p\f%l)cﬁ\fgd ﬁxggéfntt(%n%esﬁéﬁ%(gﬂéb%ﬁotﬁerm rembi&d &Gﬁlﬂis@émb devnce 10e’

t1on y has a third segnent 7 14e' eXtendIC{,\ﬁ
thiosgh ipori 9BeY abueh dausfer Pp reMeYRl C@N Rer 1CPMPYENedRY Hf example,

a‘@ﬁhnﬁ@'gﬂr ??oﬁafé {itd 'ﬂ%n%ﬂfdb@i@r §dother traits& 4 p@ﬂat@§ to port 713e’.

er ass tion wth housing extension 60
Ad illusitated.erirt Pope’ asisegenaadl BaAli ftinshalioyvayer. a Lherok or other

A3 a'n%'ﬁt‘ﬁﬂ £9n bBGKiIHR & BORESANE i tditHERHER t6R0desHBOGBMainer or

such as t % vari ous piercing devices described above.

iBasteneprataipsrti on 600’ can have any of the

[6(?1'5[())? gur atT*rQﬁ]sstdglsﬁnra'tetPi%gfr@Ppi\h% éé%%rrfbgc\ﬂthd?QﬁS can be useful for
[izing an

/ or retalnln}g vi al which is shown
applicatipas sichl 4s/1Mi aeipsEdaigos iqroativgiadrlivsteatioa sk gs intramuscular

i J}%%n cﬁhkul%%erfnﬂ%g@ 1088MinB& hdehiN SR demBDMERIrh Qrﬁkﬁbssembly In

ringe wt soci ated standard type piston 20Ce'
eifher linstrnceatision glepeensione Jancalinietiat Fare Py peiiyEed manually or
ncl udi ng but not limted to, those
Lﬁm% g@wag@vmebwon@{ The tri pI e-port adapto
[@@)‘rmilgur atWberei Bl metarigt ewch rasrigg liavi¢ wagerial for example is to be
|ﬁgé{cﬂﬁgé‘9%u§é§én@h} QWe* BLEP SHTLOEbRBSH Bk A&IBRMAEh & by passage

riral to or omthe system w t hout dissociation

thtreigB peitig8 aaddrdgptoy |sa9msoto712ﬁorT'é%<B% |'rér0d5f3%9afh?§<fjﬁﬁoted into
Ve i‘i?)'bq{?alﬁtb r| dBEbhOA abbtrcfgrla%é ng MﬁﬁlBlﬂQ%ngb{d positioning of valve

anal ogous 't at descri bed above, prepar ed
. clampein k@é at ftuith e fheeapsg bt rwev \RP SEPIBHB P PYaTRIe Where
?aqc%egfb ikt GRY! %O%Qecontl&fr%H%h WA tfe 128 andSHgdhge respectively) is
ransfer or renoval can be acconpllshed by, for
erdided 8 2 diyoaepnesptraieddppi-opri ate vial, transfer
[ ?’f)izig or ﬁ‘éq%nﬂ?[@a‘ﬁéﬁ%'f aBRRBF AdHES llh@tré’@ﬂtm Figt 3¢ canfBlow linear
e

trat por has a general type fitting.
phoveeet of syingsr PG 08 hahd el st 11V i PeiHersrpd that the

RGertbh ! éd@ﬁ@nébﬁ/ @Qlﬁ’t'é%fdt@st Sohfuratiochd afavR ttrfeop@slﬁiﬁr‘él deeQegments

contal ner or transfer apparatus. [00120] Transfer
Trteapichl 139 enchaneca ssenibiey vigl 200aid syrnge gy 365 sut B?S'tloned in

é\lﬁ) Brtﬁ%@nhpérré ehtCirudBerd Yaastal RoGd gk |Uénalternatlvely configured to

trve admnistration such as intrarmuscul ar

prioyide spamenisat Ogt i712¢'cans| 14/ @t eberaativerRigiRsnifiaive Jo one another
&L E&ﬁpefr@gr%’ﬁﬁle dreEbidI@rdnganbhisholvi. RldbpeF 7008 aR&tionally have

pi st on depression during injection can be perforned
addiipaR| gewpenis iANHAg KGRI RPEPPIHP. higher-order valve relative to the

three-way valve depicted.

[00123] An additional alternative device configuration in accordance with the

invention is described with reference to Figs. 18A-18C. Referring to Fig. 18A, assembly



[00121] Where a material such as a liquid material for
exanple, is to be introduced into assenbly 10e' such

WO niosod2aé | on can be acconplished by passage tPCDU§IN05/036071
port 7 13 and adaptor segmedt 7 12e'. The fluid
I ntroduced can be directed into vial 500 or into
syringe 100e' as appropriate, by manipul ati on and
1prasdliide@rd pigtonf200aharen 38 @etation=ittyes ugité eorteh casﬁdsaﬁ dt second end

2l b Rt 22 BEEeR B oRpo AL A e RRGODRES vatdy porion 220

a@BIEbvEYyihi Mglel SReaead dyIriped abopeoHdEes er vatheltyartibeing disposed at

A SRR OPe R T PPUSET B BaSiah Brg 26 LSHALE e 18R pive porton
22dfiigmspited of traydridgend pissdntghdl B2asergdtle Within &p08beniry 857 of a vial

t o_be under stood, t he in i on_addi ti ona R
o REcEPEaNca ﬂm*av%wg ;g\?’ AP PRE CBB@Ft(%O&héU%?‘ for utilization
inSRgfBBidh wWithldlal uvh a6 tﬂaaeexerﬁ;scé‘@wt@oeu@ﬂmétbaﬁn Figal 8A. Vial 500f

osj ti one

500 and syrin bod 102e ar.e
Y hhdyona e P Sl iRish MeiegP' et O AtRIpRde oUEEneT; Affalisgp 550 can

o@h;&%raafbas\éqjoyn&omz a gdaibay @gymvdrml;@l segrenitielldPRped Bomon 554
and 7 14e¢’ |terpative angl es relatlve tQ on

h%\‘f‘ﬂﬁ [8r ORI MTAr ‘é%l"a}igaret OroFeFIYbHaYalkt AT e of the piston
stakvawe. Adapt or 700e' can optionally have addi ti onal

nts orts and can conpris her - or der . _
o§5Ae ¢ ol m spigiop s Veledwrig "B A 9& r%ﬁ@t*éat.o receiving opening
5§0Q123p Hs0,andi lid/pie®n abipihaBbhVveardlevh@Rncaafd gutaaéndnvalve as
in ac(gordanc vvi th thE i nvention is descri. de with

dessriRptpayeinregRect iReToigiongyalye fericled Efig: 128,
[oaszRNDI y 1REfeimgl nisteso Righh 8B Qjr o6k 5Ba\Hird\gded wmmlatmt@ml sidewalls

o i S856P0 & Pt OfRAI 7 aPekSERIEVLART 1 valve Borion 2261,

Awgwemoahs p'tomdwéalumepa:ysagemy ReGven ;Sd’leﬁwgeWﬁy BOGF. thABh piston 200f
rat her tha

d des
B S ETEEP g Tt CPs G R EaarD AeoBnab? through base

peHict mzsbfeaa@%ol |th@fbby’ﬁt£ldwln@ Fiugd pli@Bagé/aJeW@ee@ﬂﬁt b@ihge barrel
226f is oseglzi e end of the |ston ch E

5SRGBICaBIT: PR h P ORA O GG SoP R aascaia ey Bty 2. Fluid
alR@aRAtaNE theweblititd @ohtiNe0s bessadybwdy Badediifd GRRi@8C. Selective
ﬂlg('gljnfl ured for utiljzation in conjunction with

ERM npﬁ’%orbqu g}sgiorw%e é)(yoop n%fcgathrhofmlét%nfgg\% relative to

vidi @dp 586X 16 ame kenfijuwaticex asmiied m Flgandands Me@d eRbéss is provided
altern |ve cont a

5Q can ;
st pPle®h P2 (A gh b3 Chn i PR EoB F0e THllEock iy an absence
ofoarny@)hetra?@ @ﬂrudﬂ?e%éuﬁh apeneb Banipl ey 5154:|rhgayﬁrmur@rzu6ef@pmdwove.
(.configure Qr receivin al ve portio 0 e .
08T on <1 Fi fureaton GEeo By BpBIceRewerien Of Toaisd of Mo device
st in0Aig2 26f mgﬁor’lhbla]aﬁbrsﬁl\@tﬁ d>rréngorr AR wea@r@paesm@e&% alternate
0 ap_550, t [ i ston conbinatio ction
oBbodifRrBamare 1 vatalhteSaEriate dorbsprorEn Borgs mulivle
flli@arriaberah & alnegaeairslt &6Hia vidl 9. Addordingly, the rotational valve
configuration depicted in Fig. 18 can be utilized in combination with a second rotational
valve such as depicted in Fig. 15 or an alternative valve such as described above with
reference to earlier figures. Such multiple valve configurations can advantageously

provide an additional safeguard against inadvertent contact or mixing of separate



[00125] Referring next to Fig. 18B, grooves 559

provided within interior sidewalls of opening 557 can
wheooaligaed with fluid passageways 228f of val RET/US2005/036071

portion 226f. Alignment carB0provi de fluid passageway

bet ween passageway 206f through piston 200f and a

corresponding fluid passage 560 whi ch passes from

CQIH’IEBIHMS ﬁ&?se‘dhﬁl@\‘ﬂgé‘ sfl’@%ﬁa ReF bethededdart @l S8ers, such as those
t hereby allow ng fluid passage between a Syr)

dpaeriber %@yecm éadww'ypt?%tlw 5300 LRIV 9 gy 18 and variants
#epdsai ner associated with cap 552. Fluid ali gnment and
the resulting contiguous Passagevvay i s depicted

[061g7] 18C. Mssnedalqaydor VijirailorhilmpRSgMPOnC LAY BEON dEpicted in Figs.

1@!0\5(9 Qg viRshs by tWﬁ%ﬂﬁd&@ng?to%%cbr%d%ope $ihath @8hce of performing
relative to vial n the configurati

strmgifet igreing avigl carg. A(v@erefmwrl@e Helvesarg %rowp'e@ fiyigycommunication
cgh (L))%Cets a)bh?r?éd’\?&ﬂe@r‘n 08y rid8OhaRBIthra tMe Medida@hvib@f ple&Rg each of

can be utilized in an absence of any pierc

tfsft valkves i thau eRera §OsIHRN-exdbI0aT) b SFBIEHRF SYr [P(tha%aﬁple agitation
aqez%?rdtlp%q‘oﬁ‘klﬁvaems &Oéglﬁbln-@r‘a‘étlbrﬁ‘V@]{é 8 paihSPalves can be utilized to

contenplates utilization of features of the devic
disteguinUien flFH gpaseage.n abaBE nidnsen MY/ or @ﬁ@’%%traﬁ‘BPeOf the prepared
h&Rldu es described in alternate embodi ments above. In
particular applications it can be preferable to o
[G188] de mﬁlﬂwpw% VRIiQiSddpeees et depBromion aesysscried as utilizing a
sp'%ré el 868 iRisVigdbe LA RI0BH NBAYhe tRRNTIGH B8htgdss¥@la¥Bects where
configuration depicted in Fig. 18 can be uti bl zed in

redile nigls ere Wilizeda deéHal 'W%’i‘r&?? ofdIrstyiphveans feregeved from the

a%@@rhﬁl@%@te? G/ltﬁéirgwmlgsalpér ARjesitdesdradi Mﬁthéfﬂrﬂgﬁlaﬁwéhccﬁﬁent and can
escri bed above with reference to earlier fi

bsuishlaged! 0 51 Beapar Rl COMRTIgaAddBIREa N B ieh %‘é&é‘@h sfgeordingly,

thé QI’W(IH? sPReRdd: thOMRbnH 881186 diilRai B8 pre Bﬁﬁg/ﬁfefdﬁﬁhts which are
contact or m xing of separat econ‘ponent S

readsy Bp 9 éhBararenOreneP RS Maiio of H1e a(iﬁi‘ 'q“@? §0”@9'8?Pt can be

a%ﬁlekle]@%? adﬁl%ﬁﬁérb%%k%&)éeto FRMMAMY Fn'eﬂﬂ)@bl’oﬁy Rfscubsdd @Bsle for a
he devi ce of 18 and vari ants thereof.

qooemdlmaseeely@yflwaﬂml lization of the assenbly

S(ﬁlri’fé)] gur atI\Vl|9i'ﬁg%%FH|ﬁ&t%{ldnrhsgelﬁﬁhesl@éc&rd@c@%ﬂﬂﬁ@llhi/ehﬁbn can be
e et hodol ogy descri bed above (in an absence

sfb\@p;pp@raman@n@tl@“wnfla@lu@pg,adm,e@r grqﬂggmeghgf)t ewwg@ device and vial.

VTHL A 4 58%5(@%’{”%@ P PMbpaHent it e CRATIARI K@btdﬂmeﬁaﬂ or out of
be established between the syringe barrel andt

a¥BOMeRi Wit IeaPeds jo oo RO HS BRI V68 VST Glpeihere a vil is

iQRSRNAaT SLAN calpki Mkﬁ@@d Q@péﬂfﬁféwe#@rﬂ ¥, mix@ig @M@' Exemplary
agitation and/or utilization of pi st on

ReekagRg nCRREOEIaNB NN P RENIah "N FEn e, W68 for & linearl aligned

\%%e MikiRY BelibdiEShBiRaSR0R dedtrbauiig réferdrebes FRBA Dand 20.
dm ni stration of the pre ared nedi cant

[Wﬁ%ugh v‘%ﬁﬁ”@ﬁ]?’f%\ﬂ Hgs1Hf WW%”EQ'@H?T%HL éV%’:em]zo in accordance
Wgsed RREnish i |Cbﬁ1'pﬂ9e & ?b&@ibﬂg%ﬂpo’i@ﬁt 900 doBfig@edeo receive
understood that the invention enconpasses aspects

aggemely 10 in linear alignment with a vial 500. Packaging co ponent 900 can be a
tray type component as illustrated having a multipart cavity 901, 902, 903. Cavity
portion 901 can be configured to approximate the shape of syringe 100 and associated

cap 50. Cavity portion 902 can be shaped to approximate the shape of piston portion



multiple vials are utilized. In such instances, a

first vial can be renoved fromthe assenbly after
wowrdhdsess ng all or a desired portion of the orPCTUSHNS/036071

vial content, and can be rejll aced by a second via

conprising additional or differing material.

Accordingly, the m xing systens of the invention can

ZO@e é%ﬁt{/ g%ﬁ%nféﬁé P4ie BardhRfedRAL &Pt S ni Gk §lﬁ elT@tdmeLthmbmed

or nore conmponents. Mxing of the a %gltlo

eX’@Oﬁfp@ erfioncinelUstnca by, ROl Fistan ARA R thea He$tEy §”1b83‘m?é“t) and
an 'Qs&d'}r%ieﬁfahﬁ(gfl)wﬁﬁb{ cdh %%Lb%ﬁ%ﬂiy @B&V&j WRin RoGSRG espondi ng

uration. 29] M xing/ adm ni strati ?
[0048%knb| | ! as most aisonsanics Iwatnrloet PETARIB R of GRR D5ePY P artially
inseNERRGH ﬁ&lsﬁ‘rgsé(ﬂﬁu'l@baf*ﬁ@hlﬁr InBfdnEEd Ran thd ARARY preferred to avoid
arrangenent e syringe device and via
coaleske hiiwgent th i piersingn StryiEp cipaurised iy ”lehéssﬁnéﬁly @QH tB@ cap or
v f £ Ghn 1 rlaed d withi
oY AR L Bibod! 5L DER"Y Welduaraggoanin paded wit
cawtyarborh@ peRlepishdenthe isaetabiaaritiye IpRRRAYEP! %E&ﬁ@ﬁ&%smg 600.
Pré'e&mnt 564 gé%'b@%aééﬁ%‘n@& -witRFeie! &BUV@QPE@QIHB@ al §baced relati onship
cor danc e 1 nvention which can be utilized
befvmrenanalhaﬁ)@mdythamugﬁ’@ﬁngldgvlcei’fma\mq(p%aqéwr‘bt@e prerolng structure
pr.BPfgt%E@%L%r%g%es s%gsﬁrrbw# 4 5:3&5@?1&6&&1@9 to Figs. 19

lustrated Tn Fig. 19 a nedica
[0Q388Dar at iGavits i eB020 9PR & st G@W&é‘r% ﬁch b@h@‘%pﬁgeﬂ?ﬁe&h to the
shid of QPR n@( 9@%’@\%@Qtaﬁmfml%nt@\@tae%@@rbﬁlo'bfréfgr‘éb@/dstb@hmng the
recei ve asse I'inear alignment with a vial
po5don om@mem@l@tyﬁﬁ@ﬁ@]wngg@b@@e{ hgugr}tgg C@VIB%S depicted in Fig.
199‘9%@3%@@@5! éhla%)le'%ﬁ‘ fred %emﬁg R B JlddePAsdd ®avine)adBl can be
portion 901 can be configured to
altapyakiealy ﬁ@tF@dtfhf‘epr@Mlétﬁ@ rewitigy plaggaenicn datiPid¥soci at ed
50. dpf O le, moldi
063 5% SIS0 ko sl motin
Agporrtriattme BBiatsdar mckgmgéram@ﬂ% CPRINHIE @'@Sttcﬁéa%rﬁ%iﬁeorefefab'y
e dride bI f th
o ISP THLOSURUSSHe O, R NG Jooneng diespiy of o
peah@Q%irasae@btyr ated vial 500 which can be partially
[061'3&@” ed wishi Nodous) Q)@)tl@f%@¥ [H20dr3%bied W@ kan be assomated with
cirtunstances it can erabl e that vial 500
pasktginpapmpandry 909sefCouer WG RathBasTRYIED° ICRVPaRlt ‘Pé%ﬂ the upper
%{&t@%ﬁ@ bflth& %gt{S dh@Bl e %%@érﬁﬁl?%thﬁrptrévﬁdcqa@ﬁﬁt 3¢ articular

he prercing structure conprised by
instesEmshlogvain@dd ken duepuidized dptsenl M??@@W@b?ﬁwa‘f‘ ajgy a sterile
orVESARENY ¥e @rtereBJ Qﬁcﬁ 'rﬁ’éintg@éd Cﬁl%l@ﬁh@r&‘ékgﬁﬁb VV' Tllilé Rover can
cavity portion 903 which can be insertab
cogmise @ tEmslugentextopagio MatRsigh | lh@ﬁ%@@pﬁf%’%‘@tﬂi‘%@f iﬁ?&‘ g gRrion of
tth?oQQF’ bl AR89 V(‘—'lntt Kb Nallolle vigliAGKEpdcRos LAk dtehtS RasRsk  and/or
ations etvveen vial 500 and the puncturing
labkis) ce to avor d contact with the piercing structure
[o3spr to %seggi@iedot:o@e?egcﬁséméetfo‘f QRN \PASKAyNee affixed to
cavity [001 Cavity 901 , can be confl\ghured
campdpenis REPed ALPHSEYSHY.t thet pever can be a lid type cover

configured either to fit insertably within the tray opening or to have at least an upper

ich can be

portion of the tray fit insertably into a lid cavity (not shown).



shape of the assenbly to provide stability to the

assenmbly, preferably stabilizi ng the position of the
wWee@bom2sel ative to the syringe barrel A thoughCT/ng2005/036071

cavities depicted in Fig 1%2mirror the overall shape

of the assenbly, it is to be understood that the

cavity can be alternatively shaped for providing

(003861 | on RlAfeiRg Wﬁg S1t9a|%hé|o? Wdr@@élt%ﬁﬂ 9Rﬁ©ﬂégjaﬁ93e provided in

conponent 900 can be forne or exanpl e,

appptiaioni witheasranetly aPs 4 et L@H@i%tﬂ R OB rHYFRENE @é@matgon with the
ﬂf}ieuﬁj&t i 6 {h'ecdéWeeJHdaea% priVigd fficidationlragdriipg thé b@ﬂﬁents of the

SUItab e strength for providing positioning
sytirgsi. | 9e®mdtlnbelp%ta<a@baeé§%ﬁ?ﬂ FSPRIUAISH WITR vigh a0 9@% can be
u%ﬁ"i%qud R c!r r&\ﬁdé’fn%’rfngﬁ% P@@bﬁi’hgctﬁﬁ c@ﬁp@ﬁ@r&%ﬁtrﬂﬂe vial. Where

pac nmponent . Cover 905 can be
te oVedibent lScbe(U“(S}/@ﬁOV@?d |t@a§tar’ftCH@r ipshésugharia %rnmei?e% thg labels 910

2k Ei ki %%nitaﬁ’\ Wdﬂ:‘iae% e Batfh® € M uYh tHig. M & @@plcts two labels an

packaging I'n particular instances, cover 900

alfeinafivedumberss belheaperkayred  AheiceRAntyf |”éﬁ~ﬂ8>f§‘€%?ri provided in

tﬁ@%i&géfqgeﬂ%_%tl%t benitd et &y anghidmrntHiaadam tdhnplobgle additional

packagi ng The cover can conprise a translucent or

ifpercationmstien | as, for cxAmBe. pn@ft@ﬂ%‘-} e WeHHRgSt Siceas frddtionally o

aq)rgma'n olgbéll?@ GOV He BOVIHERRS R&SSRHtioh Qvif b@dﬂaﬁln@l@mponent 900
I nsp ec {'on 0 he’ contents (device and/or |abels).

qPOGKQQﬁlﬂﬁsb@thted cover 905 is a sheet of materi al

[(\tﬁﬁ'ﬁg may fg, @Eé'dﬁé’oeﬁd@ WIEP@W%SO%%ONM@WM&tdgV@é\)}’Ge 10 and/or

over can pe cover which can
asendiaigd viedb ) is et limited fora W&@H%ral%w by fﬁwrﬁm%rw%b&bs can include

&P%B&%@a@ﬂuét%t@@vﬁlt%a 1\%%/3& ét‘)"(‘hti‘éﬁ@lﬁf oﬁ@roP b@’!Fh @fadhe910 and 912

t Insertab
lehdqmg rdo fregfiensy 1q1|q>r|t1u§qtlpat BEI[? Hatpf;lénotls@owaheAgproHﬁqxtg bar code
4! & II:I% ila%'ehr%}%aﬁ% %Sﬂl@ul@r‘g}} deskul 'fbraﬁéﬁ’tﬁ}/lﬂbléﬁd WwhdKing lots, for

assenb first I abel can be utilized in
‘885 0cHeebInGrPUPesPSt TEEL WQ@Q@W% rRNGfor tRFdeRfeRRECHC dpfgrmation.

S, IQlBé?MbQ:%n gféﬂg@%ﬁ'é%ﬁiltl()ﬁ&%ra@étﬁ%éd%@réoﬁéreéﬁa%p% ity i event of

syringe. 12 can’ be provi ded assocj at ed
al advememea@fm e ashininislering {he preerred megisantfiyyogpation provided on

t% ‘Per\ﬂeg%r{ e %ILE@H"[Q fhernﬁﬁ%ﬁgl‘c@gl& ReémB&MRRN&MicEdhinfufnhss utilized

medi cant 1S el ng prOVI de to a
tpanrachquhar aswvvmcesmﬁedqyrowr@p@fer@ HeNtaiiRg Majqril from the

g&%ﬂ%%ot‘?%oﬁ %Heﬂh@ oéﬁ‘ g&(ﬂil@haQy bk higliRAt tb edntify dthB@UEHd may be at

depicts ['abel s an” alternative nunber of
m%smdé)r@mvmtﬁelnmf@awewgarﬂﬁél theRedisulabreacHen. it or mat i on

[Bﬁﬂi\ép ded ig ihdevdRRELIRsAleaLtdPSr ibbmiibathbn & dfatt, analysis of any
cul ar content and can provi de additj onal

mﬁtfecalnﬁtalrmqi \glﬂnmt@sdewcgraﬂ@;(a@mm@trap%t:@nugg paﬁgzed by, for example,
AR ygLéqge%hngl@s g‘%ﬂﬂilﬁd grahdtyintedaidt ﬁfa@@tslpé@&dfneﬂyabﬁdl/bﬂgas -liquid

in association wth packagi g
@wm@wérﬂphgoﬁpamrl@ie rgpBtinghistthe FBgran then be performed.

[00139] Referring to Fig. 20 such shows an additional packaging aspect of the
invention. Assembly device 10 can be provided within a second packaging component
920 which can be a sealed pouch type component as illustrated. Packaging component
920 can preferably provide an enclosed environment around device 10 which protects

the device and components from exposure to an environment external to packaging



[00137] The type of |abel(s) utilized in association
with mxing device 10 and/or associated via 500 is not
WO pevset3¢ 0 a particular |abel type. Exenpl ar yPCEDB1085/036071
can include bar codes as il3ustrated. Alternatively or
additionally, one or both of |abels 910 and 912 can be
a radio frequency identification (RFID) |abel (not
COI%EQM‘)( 9P’ %Prﬂa?ﬁc‘?nabafnsﬁﬂg@s amdépr peFbkibbR] ity ®aninternal
particul arly useful for identifying and tr cqug
envigtgent oe fif’f@rcb'@r gisnesiapy M\@eﬁ%f’”ﬁg%gt ?‘é’@g‘i’r&ﬁ”ﬁga@‘%@r cormponents of

sy%@ﬁt' RAE St HIL QY arFé% beMtaisRRed il &etiBfOhaBbH PAor tSEEMInistration.
bel'ing can provide an additional safety dp

[00d480hp| e, Aaskadieg epewenaft %9 a%rwf%f@rqbé/aE?.Wﬁ*ﬁeﬁ and can be
forﬁ%@f@rﬁéﬁ@#&%@% @J&R@Eﬁ%lé@@'rﬁé’t@hal | THeOS dFBd LI & material utilized

can be utilized to |dent|fo¥
can queleEbl be aemtsa@rto rerpwde fignbdty oapliawn magpyiagign of assembly 10

wﬁHEbtj Or?e%%gt B 5%?1@@5@0@@&% YIrfgattie@sr, & cAepé ‘éﬁéferable that

ent” co terial fromthe identified
CO&@ohentai?@@I hengroyisled it BHbgPY iHema NP'PQ@oertdom?E?éﬁ'tfleP%P"'W to
[
oL 5 Y08, ] L g A by e g
Coemmmtenbf92@d@énserefeé@wl%i$p dve irgisiieck i dhp opealed dopdiipn while

méﬁ@]lé"tm syfd VaRy oRd E}rs!téﬂ duBhg cﬂﬁ%n‘%é hél{tl thgingesi # medicant

ddm nistration can be anal yz , for exa
coampahgss ddesscihed ghew) aelﬁjqnﬁ;gtq)gqepﬁfﬁ ’theI rﬁpglg@ttfgrn%glglstratlon
wuigﬁtccgf t(é‘ypraggéjgé r?g?' %cgﬁﬁoorlekwﬂgﬁ(g%&ﬂgmgﬁﬂ{zﬁg{r] P¥nt contamination by
avp@moﬁmuré{ 0D EROFNVIRERERRY pYetng! 19 éhe ?@CW SABRReR;  Upon
pr%?a%ﬁdno??lanpgﬁﬂﬁﬁ‘%t@%l@ﬁ’% nfbichhe pdkass idmpoRskeady Yan be
vice 10 can be provid thin a second packagi ngn
opeopaNeIRrooN/ PO AVEE AR FRWATC R BHi s BRHIPYRS DE removed, and

tra(hgf%’ gﬂg/gf a@Rinidtla ﬁéﬁ E& l%’perPcﬁ‘ﬁ'ééQﬁhﬂz%@ SRS %s&%@d @Pbve.

provi de an encl osed environnent aroun

[Ofﬁlé\ﬂ ce. 10A1kekigh epeibeatha UilFed eipperdonty R?&‘fﬁ@ﬂ%ﬁ?@mﬂents 920
FEhQayi? FF 9@ aﬁHWer@%@dﬂ{/el?X&r@rd@ﬂhgtﬁr@d to allow utlllzatlon of

pa agi ngconpo particul ar instances,
batianobomRTE$ érad GbroD Kigviop hd o BRI SeMATKD TR Cbbe enciosed

WIﬁwﬁrﬁ‘E%%%ﬁm?&?ﬁb&Ith oY EhE cBRELEEN 1920 04MRPRE B SoAteTce can be

system 10 are sterile and are to be
insexientiaiortbel Rt eIOMPEneTrR90L iAoy, cogponent "000Gan be utiized

tog) gﬁ l‘%rl)@ancﬁ 0Qd i lioRekARG SR\ pHE ERNEsingd ZﬂweCrablmg system

e translucent and can be forned from
caa)rim r@mqva@l érony parkpoige FPMpPRRIT 980 YhYIB ed. reRed Wihin component

oRar t‘h’?e”g DCWO‘?ﬁﬂo%leanQb | Zgd peartned Qﬁ apl 36y condltlon during

sel ecte provide flexibility to all owmanl%u ati o

commbl@@@erﬁﬂq/mpmgmt WeundenRseApHLBRPPREIEGi PIGPR nﬁbﬁ@ﬂwstra’uon

regaﬁgneldﬂ:aﬂfar Wﬁé‘r'é @heh biic nBBisPIRf SiRDbbE atdabiized, cover 905 can
onent provi ded to have sufficient internal

ONIQh@ilvéoeaWQVlﬁ*ﬁ@'erl aI flexibility to allowthe vial to

ni pu f
OB PUASgE s s angereahtad g gl onorion

it rSeuomme@derﬁtopﬁ ahas iy reGIaANg BRNRRIS %awa%.umegtﬁnﬂgadapted for
rim tN@élYé?né\% AP QPstdiE idegerbeatterding and m xi ng of

[00143] Each of Figs. 19 and 20 depict labels associated only to device

components. Additional labels (not shown) may be associated with the packaging either




conponents (descri bed above). The ability to prepare

the nmedi cant for adm nistration wi thout opening of
Weamkagi2ag conponent 920 can minimze or prevertT/US2005/036071

contam nati on by avoi di ng e¥posure to an environment

external to the packagi ng conponent. Upon preparation

of an adm nistration ready nedi cant, package conponent
byg%%llﬁjfr{b %trﬂpeﬂ‘:@dpa&&%n@' Qdreqli YeixmaP e%é@ﬁalﬂ/h@oftﬁéV\/?é&agmg

the syringe can be renbved, and transfer and

comganenites.r aThQ)ﬁd@'B@ﬂ%éatiﬁéf‘@ GPRERE. JPT Bk MAlS. ABYHede label types

dus@S%sferd gge %FQN&natE\/%QétéeH keRIWre Ut eAARJGRthgt Ut i | i zed

, packagi ng conponents 920 and 900
[00dé4] ct ed Am apﬁ@gnal VRCKAGING BSPESIH B BcGRIgNCey vath the invention s
IIIUQQQ{eHQHrIeg 09, alAlsQé’MﬁME/Wd é@tl!ll%'i‘rafgd botbsepapanent Scofwﬁ’gb’ura’uon

vice. For exanp , a ﬁ]XIng devi ce can

llluehiaﬂedsredflgm 1i7hant greaskbed Wgh celefroseibereto Bﬁ%a@mﬁ&ﬁ@wem 920

coﬁg%)o%eg t%p LR é@rqgéjr‘?e\ﬁ't 980 ‘Eﬁ’é&u@seed' Asskt Bfh tdbRndd® Fig. 20.
It Co 00. Accordingly, conponent 900

Asclan. zb*ellluﬂrategg@m@nmt(ﬂﬁod@nﬂ@scpqqﬂgweﬁdo HAeyide access to assembly
Osggkéj é%aét [8”92‘1“511 RS 0HRR) @galéﬂdopﬁeﬁwmd ngrheThlﬁstFHté@ Reckaging

renoved rom pac onent
oommur@tldmecvaigalm e ang pfﬁpﬁraél@wg@e'ﬁ?d@?@ 'n'ﬁnée%h%'ﬁ”ronmem

EBIP T R SIED G SPR 0B wpcor,
oremmpbMENiosnt oambepandeard Aar ssesmbit 1©RY+ Ba@yample, atiaching an
apg'fo%'rlgi%ntéran%?rarﬁpg?aQ& e t?l@'@\%ﬂﬁﬂ%sp@r@o(péﬂd79§0a536§scrlbed and

cove can optionally be provided
iIfsoetedaD FAYt HbughHchi gchmeniaaer Srenefeppet bs GeapbFiedimafie all or a
po?iL '(ﬂ%ssc' rﬁﬁl?%‘?@rﬂgm'WtﬁHtQé‘paé%gb%n&l@s@% under st ood
packagi ng concepts can be utilized and
[O(Hdébt ed fWhergnyrepprating off eemrdicrRyte Invekengaddfiqress material into
asggr?ﬁﬁlg'ﬁeggg Blahbol 8014 m%?é{'ﬁl @én Bé%deé%yaﬂﬁl e%}nple opening
s associated only to device conpon
Oflbﬁdiilsﬁrlmﬁ%ﬂ ancpennsciiernef @h@mmpprwa@ traesfaég%\e%ff)e‘ae@n\/%*ﬁb'e (non-
n
OCED&%@%??Q@EBQQQ{@ ﬁfgt b vﬁ'v@% ﬁgo%é@mﬁoﬁﬂﬁomémém into the
sydogrpareyial ¢ . anrieprigdeli t Adﬁlﬁ@nal abINongne apreparatippsteps can be
oSHRI 5y B2 18 AR DR matenbiy o psos
92000 Tapsfan oadiminisiviionpat Ragrangrass pregicank feqse Jhelase@mbly can
coﬁ@p&@%%eh%\ﬁ?aﬂh Rntis AdsbhBhyf iRl sirhge pﬁJmp;Z chn comprise removal

as I | ustrated corresponds to the
of ctiamf/!ak;&mdﬁ@f the eidpptastreratteel assermlypriaro irsemest pf he gyringe into a

syWhéQ%urﬁ ecg{q{é?\%o BEE HRNUAM ARSI ADNCI TROBRMge PAdon.

s to packagi ng conponent 920 di scussed abov
[0646h e eheatieneiverirgy/-type pa gmq;oorzpqnqnf|9199?r'%1t”lé§rated in Fig.

2L OND %ﬁﬁtigzﬁsﬁge A6 ey tgrpe grotv@ieH HaVing&aRes %@ﬁloﬁé)g‘l 4, 915,

asse t ear Strl or alternativel ¥
91§eahéd9b7penﬁn@edmﬂ<ma @éﬂﬁéf/e@arpat@k@@ﬁﬁﬁgﬂ -type structures having

ap%)eﬂgrfawér%de%ocﬁﬁltﬁwn@’i’o K biling aﬁ Nek dPleBRAkAY 2ReMbly 2 Alternative
I'n a seal ed énvironnment

numbers and positioning of raised portions is contemplated relative to the particular

configuration shown in Fig. 22. Packaging 900a can additionally include a raised

protrusion (not shown) similar in form and function to protrusion 904 depicted in Fig. 19

and described above. Such protrusion can be configured to insert into a slot present in




foll oned by opening of the package along tear strip
921 . Where appropriate, the prepared nedi cant can be
wao eansiess ed from assenbly 10 by, for exanpl e, PCT/US2005/036071

attaching an appropriate trd&nsfer apparatus to the

avai | abl e port (port 7 13 as described and illustrated

in Fig. 17). Such attachnent and transfer can be
infa@bbsQ@bed aBOYd {cpfété?ﬁ v$ 360 ¥ nbB-engaged position

u%?%&?ﬁ%&?hﬁﬁigfa Saceaae encl osure. [00145] VMeg

relpidysatoathie ariereing astrnﬁ@reba Atheughorarkaging gPMPeRey 900 is depicted as

bgﬁw ec,rongéurbmd? RS 8 3@4 Muétpatécﬂj%sﬁé' Peduahexebe a8asBd for any of the

eri can be ad , for exanple, opening of tear
aﬁemapvegzmt@dmm ﬁ’@é@ﬁt@ﬁ' govan ApeitisprlivatRactading camponent 920
sfay! b% BlubPatbd ﬁpaﬂ é‘éﬂ e Qﬂ%@@%%’tﬂiaﬁ%uww’th aB¥ponent 900a by, for
positioning of the valve to allow introduction of the
examele, grovidiman ha@sgtyblyryg@lrbpaq}qagmga@nw\,eabpgodp@or to insertion of
[ | [ gcan be
T A P e oot ermual
[@f143k s enblRackaging epmparkd Foha cgpFoMpYisA S kg peyfion 905a analogous
t@ﬂ@t n]a?\ﬁ/ﬁ ahd Q8 Pbed whth ??@Fe%ge "t@ﬁigc agt Afob%l&t'é%belmg of assembly
y can conpri se acenment of the entire asse g
qormoonantsw engel @ru#pr Sb“met Gapries Btilizeddydgranpentlyeor, jngpddition to
I%{E&%@Bf LigoAHaRt R ind ;!Sé?ﬁ(‘ablﬂﬁ c@ﬁﬁ@ﬁ@{té( aBHb&ibke prevnously

of the syringe 1hto a syrin nP
[@HBl i se rheralamadsitipurbnpigrialds tq @aggqql Wée hﬁ,eg(feraﬁlary assembly
o%g%%edﬁfs]n 3bt 84 RELV e br ﬁé’rﬁ&i’@@er@@c lkagi g SIVRANRIM packaging
Is iIFTustrated in Fig As Il Tustrated, a
®MpghentcpPiafgloged bdaﬂ@ebl@g@f éWQiéH'Pn%Rﬂl sHphrasi thalglepicted in Fig. 21.
ﬁ?ibg@gﬁa’%lﬁ’ Pk Oolevitkd @ $e 9dofine RSB AtHRORSH-88kRipied port prior to

can platformtype structures having

eaqtrpctmgr theet @ssgh@befraﬁuﬂpogwﬁ%.tw th beéﬂtéchp% ofyfnaterial can be
doﬂ?e@ ti@ﬁsgﬁmé/ valb t ST ldie vﬂﬂ%’@?ﬁ‘&tl’%ﬂ@emoval of the
p05| |ng ralsed portions 1Is contenP
asebralbiy\i@nn Qa¢H@GIQ§a?OFnR9lﬂB&tr9?@or}$WC@LﬁC§??%W Tgﬁ%\fm yavepgy! port can
eﬁlgw Iﬁﬂ‘ﬂiﬁ%m&r M%n&ﬁﬂat@ﬂgb%@% ddbehith) WHR 1Anifid] &8@sure of the

rotrusion simlar in form'and functlon to
qasembw@r@momnaretp |tf¢etr@a tp AN pKigMal endrd eSS cr i bed
above. Such protrusion can be configured to insert
into a slot present inthe extension housing as
descri bed above to retain vial 500 in a non-engaged
position relative to the piercing structure. Al though
packagi ng conponent 900a is depicted as being
configured for the device illustrated in Fig. 17, such
can be adapted for any of the alternative enbodi nents
descri bed above. Additionally, packagi ng conponent 920
such as illustrated in Fig. 2 1 can be utilized
si mul taneously with conponent 900a by, for exanple,
provi di ng an assenbly w thin packagi ng component 920
prior to insertion of the assenbly into the tray-type
conponent of the packagi ng. [00147] Packagi ng
conponent 900a can conprise a lid portion 905a
anal ogous to that shown and described with reference
to Fig. 19. Appropriate |abeling of assenbly



conponents (i.e. vial and/or syringe) can be utilized
i ndependently or in addition to |abeling of one or
worene/00f23¢ he packagi ng conponents as descri bedPCT/US2005/036071
previously. [00148] Wiere & additional material is to
be added into the exenplary assenbly depicted in Fig.
22, |lid 905a, or a portion thereof, can be renoved
ciamm packagi ng conponent 900a foll owed by opening of a
tear_strip 921 such as that depicted in Fig. 2 1. An
appr OB iN4erEioPClNEPLIS: devi ce can be connected to the
non- occupi ed port prior to extracting the assenbly

fromthe paghkageddiodyombiieingnt roduction of materi al
can be achi eved mani pul ati on of the valv

by ' and .
pi st on wi & RYINISAEFY REFPHERG ¢ &Y Insiricaoustg éppiayehembsr within the
hRaFkAS I MhafDBPRASKY a BitudHaxaccessi bility to the
val ve and port can allow introduction of addjtional .
mat eri al s Pi§t% W”&@é’%?% quténﬂiaﬁijlaiﬁgﬁo'&%‘lﬁpésﬁﬁ the

firsNEn A RRETH ahdAShLHMRARRB LIS EheRidrn to an external
envi ronnent. CLAIMS The invention clained is:

1. A
syringe deliie@agerasreyienigndaodyeralydeBehendolydsithe sigm and

thefIghnBls b&ndRadoF e B&tenaarghanber within the housi ng,
t he chanber having a |ongitudinal axis; i ston

. ng . ap .
conpri si nyVaVe ERIACIAACY MZ thedir! BRRsage vk Sifdvabfrcontrolling

sAIPRNE D@ paBEadel thedugr b pitlas. first end bei ng external
to the chanber; a tluid passageway extendi ng through

the first_end, .through the stem and thrqugh the, second.

tnd Bt Tt A L aP e e p SR e eding
frérhuhslfipesragenaylungdre val ve control ling sel ective

fluid passage through the piston. 2. The device of

claiml further c rising a |l ow extension . ..
bt gl 18 o B Mekrdindfe bRLbBEtERS R svinpgal
device of claim2 wherein the holl ow extension is

cyl i adr i cHbe deviceldfeladens wigeroih thé ablv2extbiesiai in cohfégured to
hhoIIov.vIextension is configured to house a vial. 5. The
HETi%CE%0f claim 2 wherein the holl ow extension is
configured to reversibly receive a vial. 6. The device
of cb.ai m Dharimiici of ddire Zhwhdreiw tex helitsy extercsiorpisicesfiglaed to

ri. sposed distally relative to the first
'e§%§ﬁ®?%¥'g§§WsLon, and wherein the holl ow extension is

configured to selectively retain a |iquid.
6. The device of claim 2 wherein the hollow extension comprises a base

surface disposed distally relative to the first end of the piston, and wherein the hollow

extension is configured to selectively retain a liquid.

7. The device of claim 2 further comprising a piercing structure disposed at

least partially within the hollow extension.

8. The device of claim 7 wherein the piercing structure comprises a channel

passing therethrough.

9. The device of claim 8 wherein the piercing structure has a tip, an external
surface, and a base surface opposing the tip, and wherein the channel passes through

the base surface and through the external surface at a position other than the tip.



7. The device of claim2 further conprising a piercing

structure disposed at least partially within the
whodobowe2ext ensi on. 8. The device of claim7 wheCEUS200$1€36071

piercing structure conprised a channel passing

t heret hrough. 9. The device of claim8 wherein the

piercing structure has a tip, an external surface, and

a basg Sur‘lﬁ%‘%fev%@@%!aﬂﬂ 8tvﬂw%ré|h Phe afthneheieiuid EfBmunication with
channel passes through the base surface and through

thaduid presaggivay GPMATEEdRY WEHESPTi on other than the
tip.10. The device of claim8 wherein the channel is

' n flyid W!C%Qﬁb%ﬂn‘ﬁﬂv&%rélh@hé bl'ékdﬂngocﬁ/ﬁ)@g@b@’}ﬁgured to
nﬁésed by the piston. 11. The device of cla

A SeplMAsPeRieg vabA e g PeRY a?pé‘d“tsaofbh*ﬁ&’?%l?@'ve fluid
1 lﬁﬁﬂl%ﬁ%%b@é@ Hetickh tife ¥iathba@thasRanaltiAR ugR B Mid

sel ective fluid comunication is provided
essegarytand taengm e Cé\@an@lrbef Wayapt hevayh the f1uid
passageway and through the channel by way of the

val verp 12.ThHEN@ieWt eRirRf iGhiadMBoindridingRejearaidpinsidngtathe
seal associated with the second end of the |ston t he

facandiephe'she eiEen. PrsiihBrtsRPBUghPEHRNGBRUSN 1 Sefhe
device of claim 12 wherein the fluid passagevvay passes

centrad |y Ty @l dikrirsaalwheldn tHdBuidexisagewiy phstedicéntrally
wherein the stemconprises a first portion and a

BEVGRHEDA i on, and wherein the valve is disposed at a
junction between the first portion and the second
portian. Ifhe ddwredd\ciane 10fherbiaithe dtewhemairized hélrsia)bm@n and a

is selected fromth r oup. consi s st.opco
5P Q%rtlgré, anéi \/ﬁ"fgﬂlpﬁﬁ%@?\{éﬁs s;pogeéﬁf]%wo’\%‘ Q/eéwg%rhﬁwe f|r§ portion
&al ®e ¥atord. pokfon. The device of claim 1 wherein the
piston is longitudinally slideable relative to the

chamb |nt e, val.v nf i gure

| east esi)arlﬂﬂéﬂ i}ﬁ@é@& Wi ecrﬁ'lnﬁ'g? H%I tha S%JoeC?e \AﬁoerﬁEQ%%rOUp

fursisomy bisa prd:)clknzh balavdlve, sarudhrpsd valos iatslider. valve, affthe gate

d?w ce of claim1l wherein the valve conprises an
¥W'4stoneric material. 18. The device of claim 17

wherein the stem conprises a hard-plastic material .

19. Aqi erThadevide efctaime wmmpinitlsé pipiords lhagitudieainstideable

rge?agig%%out:hg%hambelp gmlersep e vaﬂ/e igo&j\frg%eoelja%eoaft Iéa@?partially disposed

within the chamber when the piston is slid into a forward-most position.

17. The device of claim 1 wherein the valve comprises an elastomeric

material.

18. The device of claim 17 wherein the stem comprises a hard-plastic

material.

19. A piercing structure comprising:
a head segment comprising a tip disposed at a first end of the structure,
the head segment having a front surface and an opposing back surface;
a body portion comprising a base surface disposed at a second end

opposing the first end; and



the head segnment having a front surface and an

opposi ng back surface; a body portion conprising a
whawe/os28¢ ace di sposed at a second end opposi NRCT/E82005/036071
first end; anda fluid passageway passing through the
second end, through the body portion and through at

| east one of the front surface and the back surface

Wi t hout p%@.g@?gﬁ%@%\g&mﬁ% rﬁj tHrOL%Q thel §0RH @h&, tAbugh the body

structure o erei'n the structure is
rogiohi agdrteuglo apicasicwespf éf@pfmﬂhsﬁﬁﬁ%er gl the Haphguriace without
wherein the body portion has a | ength

ptaEé]%(%% Pg}? I than the thickness. 2 1. The piercing

structure of claim 20 wherein the body portion has a

fi r st20s egridetpigravosuaiurg %ftC'%Wo@sW@%EWﬂB?\é‘FU%Wééﬁ C%m'awed to
&H’?é?%l tHEkPESLO BH d GUhessh #RAdd9RBHioAMRa a length

%?rggtggrggttu an thle @r sg?&gcr oss-sectional area, 9\IE)/ner ein ?

thites gieatandhanelyadiekners.ends bet ween the base surface of

the structure to the first segnment. 22. The piercing

struchiur e ffs GoRingsZuduVhSr @i @hSemans b§®gpb'6?ﬂ(§n ha@Sa first

a uniform cl r(:umc erence along an entirety of
segmgnhhavi a it siseiestiong! atqcuand ﬁée@ﬁndcffe@mﬁnibam? &pepnd

GOe-Slhided %F& g?réat@F {h%m%ﬁirs’@g}@@@geotl%ﬂal al8& viHeR&if titdsecond
structure aim 19 further conprising cutting ﬁ\%gf

@@ﬁ@né@xtﬁ@s&et\ﬁe¢n ih§tba§9§t”ff?f‘§ @d@%sf&i%%é%weétrﬂéeﬂ
intersection of the front and back surfaces, and an

0pposizng Sﬁféodlgrcﬁ\%tsttﬁuﬁﬂr@gmaim SPEk&dinahe §@c§b®|ﬂ%egment has a
intersection of the front and back surfaces. 25. The

ifeie Pigyrdferanes aloed g SNERPHS 1GR%Pei n at | east one of
the front and back surfaces is beveled. 26. A

medi caf | onTrRgNREkingreRaiuas biadlaify B3 @NRredITRE EBUAIgE idarrowhead
syringe conprising: a syringe barrel having an

§haPe¥-nal chanber; and a pi ston having a first end, a
second end, and a fluid passageway passing

| 0n9i24Udi rTFJHeJ Meﬂohfg@ﬂ@btutélef dist tfurtagr doedsising aqutiingicoiges

of the on hein erte he chamber, .th
PTG NS PO LT HoR S 2bA bt MRFER B G Ve ICP IR Bock
AFR664, ahe dnwipbbsih§ eecra@ndingridigefdisbbsedpatsieomd integsection of the
Pler0|ng sgggfture having a fluid channel and a tip; a
RN PNEP CB¥-oxi mate and novable relative to the
tip of the pi erci ngstructure;
25. The piercing structure of claim 19 wherein at least one of the front and

back surfaces is beveled.

26. A medication agent preparation system comprising:
a syringe comprising:
a syringe barrel having an internal chamber; and
a piston having a first end, a second end, and a fluid
passageway passing longitudinally through the piston, at least a portion of the
piston being inserted into the chamber, the portion comprising the first end;
a piercing structure associated with the second end of the piston, the
piercing structure having a fluid channel and a tip;

a vial disposed proximate and movable relative to the tip of the piercing



a first conponent of a nedication agent di sposed
within the internal chanber; a second conponent of the
wore@boa2s®n agent di sposed within the vial; anPCHUSRDVE36071
associated with the fluid pdssageway. 27. The system
of claim 26 wherein the valve selectively isolates the
first conponent fromthe second conponent. 28. The
%3&%71 of claim26 further conprising a packaging
ri‘al, wherein the vial is disposed at a position
vv| t h| n thea firstkergpangnheltemedication ageRbalseeTRdAEtimEe internal
Fﬁ; ;onshl p with the piercing structure upon initial
packadi ng, and wherein the packaging material provides
st abi | i zata serohdcotripenersef dvnmadieatiog adentdisrassHivithingge vial;
e system of claim28 wherein the vial conprises a
septum and wherein the packaging material conprises a
cl osed conmpualveresgocigticthitieinel fisrassagewayal and t he
syringe and which allows nanipul ation of the vial
posi td-on bgh@&s'téﬁqbyélng@é6 §/H8|rémtth@%aﬁl@%e%@ﬂﬁél&ms&@bésbﬁe first
punct ured piercing structure w thout opening of
ermomlbo’sfe@ﬂdimmﬂdéﬁmpowt The system of claim 28
wherei n the packagi ng material conprises a closed
conpagd Menty A0S bhlatis RHRENESnprisigy é’éédk@gm@'ﬂﬂatém wherein
vi al , and wherein the packaging material allo
thanlapisl hiarosad 6f a phgtiomiN the PARSRIIP a*%%r@ikw@% ﬁ@ﬁ-oomaot'ng
BRI Wi the SRR d@BIRI uSdn Hﬂﬁl b’@ké@né r RN \Phetbingies
position to an open position. yst em of
mcﬁamqswamw QTQ’Y'Cleﬁé ghHErRERy] fﬁgth@mo@rqoata%%(ﬁ'ﬂ@gsfaﬁ
i nternal environnent enconpassing the syringe, the
vial 25nd the Yahds of YRR 28 Ahblk me&tameomgnwssepmﬂnaand
a first position relative to the chanber upa ng
Virreindhe pagieeegeerigiterpriaes A&opaE RAGPHYD %ﬁt"@? grcloses the
\ﬂéllaq)]\ﬁhé@rﬂr@él a@ﬁ:l'vﬂﬂcrpéllom&né(hlﬁJlat%&if&h@ﬂalr;ﬁJsﬂlbh ‘b9 aannledual
IGI‘CI@% devi ce, manipul ation of the valve,

wﬁ.tlmilt%@ PRRIUBIMARS PHRAYAC By 1] PIBISING SRR it aagapo of the
Wi YmprReshng any of the vial, the syringe or the

val ve to an environnent external to the packagi ng. 32.

The systemof claim3 1 vvhereln [

envi refhment Ne 8ysdera of Flain3s Wﬁ[@l%&gtp@ﬁ?%qmgcmg giiplcomprises a
WhSIEddpdiendrRBhAI4IRG tHensyBihgd, meae val\aé anbl hiee vial, ¥ed amdrem the
the piston provides mxmg { st _apnd seco P
esHBTB M T LYY PREPHEAE S ﬁh‘aﬁa'aaéFHPug*sﬂi‘e PRE o eterial for
RhofieRdY bible 3aNBAHAPA tloBedpadition{toanagheh positisrat i on t o

an

31. The system of claim 28 wherein the packaging material provides an
internal environment encompassing the syringe, the vial and the valve; wherein the
piston is disposed at a first position relative to the chamber upon being initially
packaged; wherein the packaging material allows manipulation of the vial position
relative to the piercing device, manipulation of the valve, and manipulation of the piston
position within the chamber without exposing any of the vial, the syringe or the valve to

an environment external to the packaging.

32. The system of claim 31 wherein the internal environment is sterile.



i ndi vidual , conprising: providing a syringe conprising

a syringe barrel and a piston disposed at an initial

w@omsniQBe rel ative to the syringe barrel; provPdi/ng0as/036071

first conponent within the ®¥yringe barrel; providing a

second conmponent within a vial; providing a valve

associated with a fluid passageway between the vi al

and tsge S%b%gﬁep%frc%{lm F1heheYath YR REhiBOIatih bi Ak 4, the valve

provided in a’ closed position blocking fluid pass

an#l e sion Ipeo ites T B B thqféﬁ@@ﬁtﬁeéﬁ”%@omwe\f/‘éic\/fé”f’ g“e medication

gg'g {ow flui d passage between the vial and the syringe

arrel; after repositioning the valve, sli d| ng t he

piston in a first direction to join the fi

con‘p@ﬁent Aninethot 198 PERPSHRE 2 EBRISE %?Qe%f‘?(ﬁarﬁjén“f”ﬁ%atfqn fg@n
SEWD n%ﬁ’i onents to produce the medi catl on agent
repeat I ding of the piston in opposi

d| recti on@fO\w@Q éﬁ&WQﬁgCQ%'SWQcﬁ %’é&“g%ﬁa%{@'@rﬂd g piptgnidipposed at

aTcﬂXﬁl IQ%%SIIB% V(—ﬁetiveetéfth ingebAes; of claim 34 further

I'ng: providing A piercing structure; and prior
t o t he r e@@@\lldlh@ﬁlf'ﬁﬁj COLPPNgE “ﬁ@'”tth%sﬁ'r&e&%@ 'structure

to pier ce g&q@gdr@&q RYwithi®aViadl , wherein the
fluid pas E%tg\r/%en t he wg Velllnd tahe syringe barre

conpri ses m@s@a@e velveasgeriataé wip @rf@i'qw@a%sﬁg‘ﬁ’&%*?%we%%the vial
aFH‘?heTE} P@g b2frel @I%bélh’d’lﬁﬁ’iﬁry GRUBEH §1 8106EPBbMr hecking

val ve a raV\nngt e nedi cation agent into the
feigrpasgegtroushn. thapassagewast hod of claim 34 wherein the

fluid passré;?@éﬂﬁ%s é%lvgmg%mldl@sa@agb%twe%& thd hial and the
Clalm

met hod of wherein the valve i s associ at ed
sufinge deslpi st on, wherein the valve is di sposed

external (gl F&o%ﬁ(lf)hﬂ@@hé)\@r\ree%hm e pidien pi Sfirenditeetibmto join
theinitial position, wherein the val ve at | east

thefitst edrhyorent é/rtbtfteheeoeaﬂﬁ@mmﬁﬂu 'ng the mxing. 39. The

met hod of rﬁn&ﬁ\'g%é”?rs\"@ﬁtﬁ §éd’én@| REMBb&rRLRBMIdSBS maiication agent
seal disposed at a first end; a second end opposing

(yHepeated slickniof thaaisiorsNERPEIIE HiERsiBRt R8N the fir st
end and thg,3RaARd RAabatidESt Mid PR syringe barrel.

35. The method of claim 34 further comprising:
providing a piercing structure; and
prior to the repositioning, utilizing the piercing structure to pierce a
septumn comprised by the vial, wherein the fluid passage between the vial and the

syringe barrel comprises passage through the piercing structure.

36. The method of claim 34 further comprising closing the valve after drawing

the medication agent into the syringe barrel.

37. The method of claim 34 wherein the fluid passageway passes through

the piston.

38. The method of claim 37 wherein the valve is associated with the piston,

wherein the valve is disposed external to the syringe barrel while the piston is in the



fluid passageway extends through the seal, through the
stem and through the second end. 40. The nethod of

W@ @123 wherein the stem portion conprises aP€i/US1005/036071
segnent, a second segnent and a junction between the
first and second segnents, wherein the valve is
di sposed at the junction. 4 1. The nethod of claim 37
i{}\iﬁéltd?)%ﬁloﬁoéw Wisdra8 tRE OMiEALNEa& Jaleng bﬂl@rssﬁﬁé %%Fn‘éf(%rmg the

erein the fluld passageway passes’ through

pixegci ng structure. 42. The net hod of cIa|n134 mhereln
at |l east one of the first and second conponents is in

| quigh fore Asétho&%%ﬁﬁﬁ Q@Ql/hgfem': haigRtSd¢cohgriRish t he

first conponent is a liquid and wherein joining the
first and %é@ﬁﬁ@p@@ﬁ%@h%WW%ﬁ%%nprlses fl owi ng the

first comnopenpJidieebBnyirdliisiifa; dhe method of claim

34 wherein the second conponent is a I|qU|d and
wher ei n j od aliergpartien betwsen Hiedirslesianddberpernertesd, wherein the

t@dtthi®ugh th d
fsyr érégsésgwé)lr%}%ﬁ%S% T@%ﬁ%\%&gﬁ?g&@@@gﬁé@‘l \M;[erlelgn tehseecon

gredi cati on agent is administrationready upon draw ng
into the syringe barrel, and wherein administering the

agent,d 0 afhd r‘?]@{h\éb@f'%'aln'%: QUNhe RS tHR) R&6H 'pBﬁloh%nﬁﬁ@é@ a first
fromthe syringe barrel while the valve is in

ol SpRsPnd 6p9MaY. anﬂr?duasépﬁ@&%endh%iﬂfﬁt 28d F%ﬁqnﬁie%;egments

\ﬁl‘?é?@irn'tﬁé UQv@tst(ﬁ&ﬂﬂsag aRiHag@dignt 0 the syringe, and
wherein the adm ni stering conprises ejecting the agent

t hrough the needl e. 47, The nmethod of claim46 whe
the rbled! o ISMatASHhERIBP( STTEF SUTRE THE HGERE PRIS Sructure,

hiRGesMhé NGE JadsdRivay4Bssed tARIUGR thedbie R Tge. a
conposi tion, conprising: providing a packaging

mat eri al cont ai ni ng device, the ng devi ce
conpr&i ng' "aMRER |Orf|§'ai’f3\§4ﬂgmée”&ﬁta'ﬁﬁ%tron?ﬁg} fﬁgt second
&ﬂ@ﬂﬁ@hmhgw“ icBofrhr st 1 ength and containing a fIrSt
material; a g?gton slldeable wi thin the chanber, the

pi ston hav asec th that reater th
first4y engj{liﬁegm&"hioéi F 52 fer\@ﬁf fg%tc%mﬁ’oﬂﬁ?téﬁ aipuld and
Whereri Jﬁlnln@ the Hisdaphssagewaympdhenesedpliseadiowinds thalfitsy component

t hr ough t he
into the%

44. The method of claim 34 wherein the second component is a liquid and
wherein joining the first and second components comprises flowing the second

component into the syringe barrel.

45, The method of claim 34 wherein the medication agent is administration-
ready upon drawing into the syringe barrel, and wherein administering the agent to an
individual comprises ejecting the agent from the syringe barrel while the valve is in the

closed position.

46. The method of claim 45 further comprising attaching a needle to the

syringe, and wherein the administering comprises ejecting the agent through the needle.



pi ston; and a val ve associated with the fluid
passageway; W thout exposing the device to an
wepwsoonsent external to the packagi ng mat eri aPCT/US2005/036071
repositioning the valve fro a cl osed position to an
open position; with the valve in the open position,
sliding the pistonin a first direction froma first
POSi ki on .t ét (9B1eolé% ﬁerteﬁ’\ tﬁe%@&%’% &ﬁ%f‘%é@@fter drawing the
within the c e sliding draw ng one of
agénhe@tbﬁayméﬁﬁﬁﬁebonponents throug h the plston
m xing the first and second materials to forma
m Xtgdre, A %tH@d)Hf 'Bgap%ﬁl'ﬁ’é'céhﬂgst%rﬁ RbnlikitiAg the
piston int first direction and with the valve in
t he open Dpi@\sdlf\@ erpackading mater 'H@%‘F%@'B%alnﬁxﬁ‘%@%‘é‘?@ the mixing
g pposite the f i rst direction, and
deg %geﬁhg%tn?y sliding the piston again in the first
d| rection; and deusidoryvingea ehagtagr &greip oheheharaerdsving a
through t hepis (Rra3maTiie, AR9G0R ! ai m 48 wher ei n

the mxing i's perforned out exposing the mxing

device to the %&lﬁ’@ﬂﬁme@iﬂ/\wlﬁ@ﬁﬁ@rﬁha@r e st S

clai m 48 WORKGL o dofifingd | %tngé&%effwgtt|a%tmomrl ses a
pi ercing structure disposed between the prston and the

cont ai ner, anch ¢ur@inarhaying sesong MuieiEl theiedt he
cont ai ner wit ha@lh@ Qés%gé\bvﬁygd%béé&iﬁé‘r’i@tu@fnleﬁ& thdughene

repositioning o fromthe closed position to
pigion;gpen position. 5 1. The nethod of clai m50 wherein

the cOMPOSI L1 0fldi5. BBl &AbiiDRe 30~ Nas3Aslchlor oi n the

container is a nedical vial . The net hod claim48
wher ei n twwithohbergiostjgitiee ae\gcgﬁr ior?gveewgggmﬁ@t estgzrnam%the packaging

m%@g 8£ m@%ageme MNRSE L R1dsBE phOHSH k] (§p@n§%§ﬂl@@e

e cont al ner |s a nmedi cal vi al nd
furt her c\wtkpfmesratvg in hptapen gesiiPhliting tha Risier N %i*@t %%C“Oﬂ

fro‘mg'??sﬁf posﬁl&li Hﬁtﬂlh % Mb‘?nt}@lté’ﬁ sfeébr{oﬂ%sﬁiloﬁiﬁﬁ@lhlﬁ‘?ﬁé Eh&fber, the

e m xture. . medi cant preparatlon
slldmldwvlﬁ@ @pe |O§thﬁgjfr8tam§y‘iWQfg’eCO@%HQ”éPtSHW\@PQ@ tRefiisan;

end, a senpnd tﬁ@ﬂfst Qﬁ@séboh@%téﬁéﬁé RAb A% rhixture, the mixing
therebetween a piston insertable within the %/rln

coaprisisly after alupmg tha@isierioie Bistdirackien gravsn heiviye inthe open
po%hloq eﬁilain% b blREH 1hR&eBERd GisctiBn ¥b@dsite @ Ridtidi@cfon, and

subsequently slldmg the piston again in the first direction; and

drawing the mixture into the chamber through the piston.

49. The method of claim 48 wherein the mixing is p erformed without

exposing the mixing device to the external environment.

50. The method of claim 48 wherein the mixing device further comprises a
piercing structure disposed between the piston and the container, and further
comprising puncturing the container with the piercing structure prior to the repositioning

of the valve from the closed position to an open position.

51. The method of claim 50 wherein the composition is a medication agent

and wherein the container is a medical vial.



an adapter conmponent conprising: a vial housing

portion configured to reversibly receive the vial; a
wo paobiong3configured to attach to the syringe apCT/is2005/036071

first end; a valve; a first43fluid passageway extendi ng

through the fitting to the valve; and a second fluid

passageway extending fromthe valve to the vial

houghng; T%gqn@[ﬁ&%(ﬁf%lﬁngx Mﬁérgw’tﬁg hb&sidd isQaV\éyrmge housing.

mani pul ation o e valve and sli1ding of the piston

wi t hout opening of the package. 55. The device of

claimb54 wherein the first and second passageways are

ort %%gona\'lhern%tﬂéd{ gf%lén% mﬁbr@ﬂﬁnﬁé hofing fgrbesﬂlﬁ\{:jélﬁ?o&ﬂng,

i'm 54 wherein dapt or conponent” further

whecampthemt%nerm adwerdlqai walpa@%w@@byoww extends from

the valv f the

vai ve. 57 e gy PR B ol IR ERGEe yaive to
cloped ppgtiorwfanthe packagi ng conpri ses a transl ucent

material .28 hasdgw ce of claim 54 wherein the

packagi ng congpr I ses a renovabl e portion, wherein prior

to the renoval of the renovable portion at |east one

of tHe pifsredicamidreraraionaieyiocoMYaRg: t o mani pul ati on,

and wher g %n%é%éﬁ’r@%a‘nh@ I RERMRADL 8 AT RN 8 & BAGRSINal axis

the resi st to mani pulation of at | east one of the
thgselsetomerand t he val ve wit hout exposing the syringe

barrel, té@st@h%s%ﬂal‘l}lé lethﬁ'] tﬁéi%?ﬁ@e HEPREPPRAIYh the fHtond end, the

enV|ronnent extern he packagi ng. 59." The device
pistdn leding mideabigheid We@a{/ﬁebl containing a first

component, gf; & IR FaH ppgent is contained within
t he packébe 8 ng déblce of claim59 wherein a

second cdﬁﬁﬁh@ﬁﬁCP@D@W%VP@@H”WP@h|n t he syringe
barrel. - a8 HIBYihG PoRfonCoidlradd reuEiamly recel\ae the vial;

conpr|S|ng a plerC|ng Structure associated with

adapt or conporeefiting @zigyiee teatipeeioghe eYTaiomas i (et &d:
a vial having a,geptumis contained within the
package, wherein t he device further conprises

pi ercing st ruc fisdluidprssapavahexterdingiierphdhe J\'/Vé”g to the
mani pul ati gy, of; 4he vial position relative to the

pi ercing structure, and
a second fluid passageway extending from the valve to the

vial housing; and
packaging configured to allow manipulation of the valve and sliding of the

piston without opening of the package.

55. The device of claim 54 wherein the first and second passageways are

orthogonal relative to each other.

56. The device of claim 54 wherein the adaptor component further comprises
a third fluid passageway which extends from the valve, and wherein the valve is a three

way valve.



wherein the piercing structure does not contact the

septum prior to mani pulation. 63. A device conprising:

w@2GveMsi26¢) around a chanber, a piston havi ng aP€T/S1005/036071
end, a second end, and a fl4i d passageway fromthe
first end to the second end, the piston being
insertable into the chanber; and a val ve associ at ed
Wi thsghe & 4 B&ué@éﬁc@aﬂﬁ@wﬁ&@h ok st & o iohl aegeckitging
f|UI% passageway i s selectively regulated by t

canapnees agansiusenidesteda. of cl ai m 63 wherein the plston
is insertable into the chanber through a first end of
t he housi ng and wherein the housing is configured to
receive a needle at an o p05|nqbsecond end.

devi 68 of TbbalPvie®ef aipigr e WheRE ?Qﬁ@ﬁ%@r&ﬁ'ﬁ‘@@&s J & Ferpgpable
0GR q/\?’l’?éﬁiﬁﬁ nBE% tﬁé F@fﬁO\%'i‘QfGth FoWbRInRd Portibe aﬂ@é&&ﬂ@\@ﬁme piston

passes t e seal . The device of cl ai \éa?)?’
amhealed Aret neensmngtodnar@@w-p’rmrs agd whetehiamRMngythg rempgdle portion
dga’gése%qge FeS85M0 Qr?efn‘ipuléii%q o‘f‘@ﬁ‘l%@étrbntehﬂ tYebi¥@niaBd the valve

at a junction between the first and second
wﬂh@lﬂs@(p@?ﬁng TmeSYd@ﬂﬁ earTedfthe Pisian @3NHAERRIPHCAARCSIEIP SR

&mﬁmﬂkg1gnmh5qgggaggbw@en the first and second ends,

ereint assageway has a m ni num di anet er along
t he piston Iength and wherein a ratio of

t
I engt5ﬁ t o ThRGleWrAPhElAMPAIREIEN ?g‘ab‘?%ﬁ“@f’glaﬁﬁﬂ C8F”p°”em of a
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urther onpr|3|ng a cont ai ner |ntegral with the
pi ston, wherein the container is in selective fluid d 4 within
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m9§ﬁﬁ§§W@Mel69 The device of claim®63 further
conprising: a hollow extension integral with the
second end of the EI ston; . and a(gﬁ erci ng St.ruct
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vBNtEHaHAR o Sorggithgured to receive a vial conprising a
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an internal region of the vial upon piercing the
sept u6r£1 A device comprising:
a housing around a chamber;
a piston having a first end, a second end, and a fluid passageway from
the first end to the second end, the piston being insertable into the chamber; and
a valve associated with the fluid passageway such that flow through the

fluid passageway is selectively regulated by the valve.

64. The device of claim 63 wherein the piston is insertable into the chamber
through a first end of the housing and wherein the housing is configured to receive a

needle at an opposing second end.



7 1. The device of claim70 wherein the piercing
structure has a base end proxi mate the piston and a

w0 eoopReci ng the base end, and wherei n the sePORUS2005/036071
passageway does not pass thSough the tip. 72. A device
conprising: a housing around a chanber; a piston
structure having a first end which is insertable into
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t he 'secon aving a container encl osi ng
theciratpemd anshwherginfthe, p@sq@agwa)g@wysmr@wm e S@ﬁu osed
conpartnent to the first end; and a val ve associ at ed
with the fluid passageway such t hat fIOM/through t he
fluid passageway is selectively regul ated by
val 6. 73heteicdet plaen 68 WEPETATS PISIRR FRTRISHA %?@thé‘ﬁ‘”g a first
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cl'aim 72 wherein the piston conprises a two part
andtseportthivdrisg first portion extending fromthe first end
and a second portion extending fromthe container, the
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The device of claim 74 wherein the valve is o\
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he device of claim 74 wherein the
Qr%ﬁiﬁfttﬁﬁﬁéfemtqwuﬁgénd portion are independently
nol ded and are subsequently affixed together. 78. The
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portion are affixed vveldln ste

or
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th,%ggmr@ﬂ@ passhhé®dy.end and a piston insertable within
a second end; a contalner having a first conponent

di sposed thereln r attachable to the first
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the adaptor, the valve n red to cont r ol
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valve is ath Gy val ve conf | qu F
is able to be pierced by the piercing structure upor at least partial insertion of the vial

within the housing.

70. The device of claim 69 wherein the fluid passageway is a first fluid
passageway, and wherein piercing structure has a second fluid passageway allowing
fluid communication between the first fluid passageway and an internal region of the vial

upon piercing the septum.

71. The device of claim 70 wherein the piercing structure has a base end
proximate the piston and a tip opposing the base end, and wherein the second

passageway does not pass through the tip.

72. A device comprising:
a housing around a chamber;

a piston structure having a first end which is insertable into the chamber,




to controllably establish fluid comuni cati on between
the container and the syringe. 8 1 . The system of

W@ b@b0¥429% wher ei n t he adaptor conprises:a firsPCHENRMWOF036071
extending fromthe positiont6of the valve to a first
fitting attachable to the first end of the syringe; a
second segnent extending fromthe position of the

a‘é@lailﬁeeco% n@oﬁ[ﬂj&:@‘%{ﬁ?? Rhq &Xé 88N RMnghecRshdriPBiosing a

_ segnent conprising a housing
aowlkitgened t he receive the container, wherein the
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segment . reparing a nedi cant
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cond daptor connected to a
first end of the syringe, the adaptor conprising
first73or tTheaﬂey@emﬁalapnﬁe wf@rqmrﬂﬁplﬁt@f\ﬁtruw@ I8 ﬁme\sdeas a single
Fg(_?&trol ling fluid passage the ports; and flowi ng a
urd into the adaptor through the first port and into
the syri n\g\_ﬁ@through the second port. 83. The nethod of
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urther "conprising mxing the fluid with the first
asotgperiche firgand speondedisisereaing P8 fifer ei n t he
syringe contains a second conponent, and wherein the

fluidd s nipgebywetdd cldif 7aefrnsh eRoneR dispbsad atthe junction.
mxing with the first conponent.

76. The device of claim 74 wherein the container and the second portion are

commonly molded.

77. The device of claim 74 wherein the container and the second portion are

independently molded and are subsequently affixed together.

78. The device of claim 77 wherein the container and second portion are

affixed by welding.

79. A system for preparing a medicant comprising:
a syringe having an opening at a first end and a piston insertable within a
second end;
a container having a first component disposed therein;
an adaptor attachabie to the first end of the syringe and comprising a
fitting configured to receive the container; and - |
a valve associated with the adaptor, the valve being configured to control

fluid passage through the opening at the first end of the syringe.

80.  The system of claim 79 wherein the valve is a three-way valve configured

to controllably establish fluid communication between the container and the syringe.

81.  The system of claim 79 wherein the adaptor comprises:
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a first segment extending from the position of the valve to a first fitting
attachable to the first end of the syringe;

a second segment extending from the position of the valve; and

a third segment extending from the position of the valve, the third
segment comprising a housing configured the receive the container, wherein the third

segment is orthogonal relative to the first segment.

82. A method of preparing a medicant comprising:
providing a mixing device comprising:
a syringe having a first end and a piston inserted within a second
end; and
an adaptor connected to a first end of the syringe, the adaptor
comprising a first port, a second port, a third port, and a valve controlling fluid passage
the ports; and
flowing a fluid into the adaptor through the first port and into the syringe

through the second port.

83. The method of claim 82 wherein a vial containing a first component of a
medicant is associated with the second port, and further comprising mixing the fluid with

the first component.

84. The method of claim 83 wherein the syringe contains a second
component, and wherein the fluid is mixed with the second component prior to mixing

with the first component.



