WD 2006/ 044236 PCT/ US2005/ 036071 SYRI NGE DEVI CES AND METHODS FOR M XI NG AND
ADM NI STERI NG MEDI CATI ON TECHNI CAL FI ELD [0001] The net hod pertains to

syringe devices, piercing structures, nedication agent preparation systens,
m xi ng andVaaMeNIRE¢ ati on systens, methods of nixing c?(?%ﬂ'b“' WP n g
met hods of preparing a nedication agent for admnistration to an
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medi cati on age nistration of such agents to an individual often
i nvol ves nixing of two or nore conpdAERICATI@Nf orm the agent and subsequent
delivery of the m xed nmedicant to the individual. The m xing of conponents
can typically involve extraction of one conponent in fluid formfroma vi al
or ot her COH%IEQW@Ahﬁ&ELﬁ ansfer, of such conponents into a separate contai ner

whi ch hol dsgygef her GREPANARd PdhAIRd toCulAfigd NedvRRReSpieadthy stpairebon of
the contents of a vial or container is to be utilized for preparing a
m xture pri onedicatiniagest gyreparatiae ceustimel ynixing han@dxadratisteiioansy e ahst er

Aovar ety of NERGHY Gid Ry tdedsnRer o TR G RAREMY anedkei A8 aLy " ana

devi ces for 8t xdmmiaardioato admdvigtari ng medi cants to an individual. For
exanpl e, where nulti Bl conponents are to be m xed, extraction and transfer

e
of one COWMGR%HH i TOFIYFSROY  such conponent into anot her conponent
can pot ent i ajdop2pxpos @répagatiod! ofb@kdicarts ohendanom egbstst and adomiskbson be or
cont am nat ed envi ronnent | eaﬂiﬁrgfgt 0. qont am nagi on of the resul {?itn?r%

medi cant . AJUYFE PEFYP IS an inglvy D BRIV IPEH DIV Bh e FOMRELSE R of
one or nore th@aPaN@nt Sulssuettiglivery of the epadahedicanandiherindiadudl.niTsé matingon of
an i nproper dosage. ln rt.icular, instances, once a nedica is mxed the
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conponents, of preparation and transfer nts. ional errors can
result frorReusi¥edf the wong diluent to reconstitute the nedication.

Finally, prepgjodfion af My 2PPRLRMIRE SClf WhePAR2hG 38R Ehtiorfal methodology

and devices for mixing and/or administering medicants to an individual. For example,
where multiple components are to be mixed, extraction and transfer of one component
and introduction of such component into another component can potentially expose one
or both of the components to a non-sterile or contaminated environment leading to
contamination of the resulting medicant. Additionally, incomplete extraction or improper
measurement of one or more components can result in preparation and/or
administration of an improper dosage. In particular instances, once a medicant is mixed
the mixture must again be extracted from a vial or container into a syringe prior to
administering to an individual. Such additional transfer can lead to additional
opporiunities for contamination, incomplete extraction of contents and/or inaccurate
measuring of a component or the resulting medicant. In practice, there is limited
availability of sterile environments for maintaining sterility during transfer andf/or mixing
of components, or preparation and transfer of medicants. Additional errors can result

“ from use of the wrong diluent to reconstitute the medication. Finally, preparation of ! "



medi cants utilizing nultiple conponents can be tedious and tinme consum ng
due to factors such as the need to access individually packaged itens such
as separate vials and/or transfer devices, or to neasure one or nore
conponent W@ a0068442¥nbi ned to form the nedi cant. [ 0004PCTAWSWOSdOe
desirable to devel op alternative nmethddol ogy and systens for preparation
and adm ni stration of nedicants. SUVMARY OF THE | NVENTI ON [ 0005] In one
aspect the invention enconpasses a syringe device. The device includes a
syri nge bodynasipantsgutdizicy Inuliibtd cerhpdreots can aadleoéoushard)mnevdohbunm@ hiehi@usi ng.

The devi ce i Vi n a first end and a

second end q%gdﬁ%éﬁﬂgéét ﬁe r]F‘!“\l(élrjs Qéceg H{Fﬁﬁ&g ]W@Ckageéﬁ ie%s rchrﬂ’?aslep?@te[ H@' chanber
conpri sed b}alw/he’fra@i&rldageestaodly mekstifewdr® gassaganpyneatstte bdsombined ghfctthe fir st
end throughyhe . siem and through the second end of the piston. The syringe

devi ce further |nc udes a valve which is associated with the fluid
passageway tl8dlgh t hikwpuidtbemlesitable tolimvelbpeltaradtive nuatimidooly and eystens fee f | ui d

passage thr@r%graq-glf?ﬁ(% %anqﬂisvﬁloﬁg)gg]%ﬁ@?ng reversibly attached to the syringe

body to pro one aspect the invention enconpasses
a piercing SUMMARY @FHEE INYEATIQRad segnent conprising a tip disposed at a

first end of jobdt St T YRk opditrishiABABomde0R! o STGRGR BB 1B (0RBOS! NG

back surface. e piercing tructure a es portion
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structure through the body portion and throu | east one of front
surface andOPRRSINGHAE Kirgf gridac Ehefirst W@dhéeﬁit%‘ Ko fe ﬁ%@@b%gcomﬂ“é%ﬁ)’tth‘é tip.

[0007] In oB@ingsReay. Nﬂﬂnd %@ﬁém@? PSR EHSthe fl@@h@ﬁrb@h tﬂG%EHm and
preparation system tem conprises a syrin avmga barrel with an

i nternal chiregh th ed?ﬁfon%le gfttB?lp'ﬁfé’Ol lgesvingedevigs “hﬁr gel W whigha f1uid

passageway ibaé%'ébdi&edi inItﬁeumndlpédsygevtfdyrmm@htﬂree%abﬁtsm thAt the®aRk cantp®s t i on of
I nserte

t he piston co in irst e nt o
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associ ated witf Lhe TLuld RRsSPEeNAY, 001 ChhPASSRG srdondie ORI 1HaRBL Ston-

a body portion comprising a base surface disposed at a second end opposing the first
end of the structure. A fluid passageway passes through the second end of the
structure through the body portion and through at least one of the front surface and the
back surface of the head without passing through the tip.

[0007] In one aspect the invention encompasses a medication agent preparation
system. The system comprises a syringe having a barrel with 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 comprising the first end is inserted
into the chamber. A piercing structure having a fluid channel is associated with the
second end of the piston. A vial is disposed proximate and moveable relative to the tip
of the piercing structure. A first component of a medication agent is disposed within the
internal chamber of the syringe barrel and second component of the medication agent is
disposed within th vial. A valve is associated with the fluid passageway ‘\'Nhich passes

through the piston.



3 [0008] In another aspect the invention enconpasses a nmethod of preparing a

nmedi cati on agen
providing a sy

t for admnistration to an individual. The nethod incl udes
ringe having a syringe barrel and a piston disposed at an

initial powsdtiendssesl ative to the syringe barrel. A fipgr/useipedet 1S

provi ded within
within a vial.
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A valve is associated wth a fluid passageway between the
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rawi ng the nedi cation agent int he syringe barrel. [0009]
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devi ce.
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W th barr el he device further includes "ti vi al
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repositioned from a closed position to an open position. With the valve in the open
position the piston is slid in a first direction from a first position within the chamber to a
second position within the chamber. The sliding of the piston moves one of the first and
second components through the piston. The first and second materials are then mixed
to form a mixture where the mixing comprises sliding the piston in a second direction
and subsequently returning the piston in the first direction. The mixture is then drawn
into the chamber through the piston.

[0010] In one aspect the invention encompasses a medicant preparation device.
The device includes a syringe barrel which has a first end, a second end and a
longitudinal axis therebetween. A piston is insertable with the syringe barrel through the

, second end with the piston being slideable within'the ba‘frel. The device further includes

a vial containing a material and an adapter component. The adapter component

]



WO 2006/ 044236 PCT/11S20051036071 4 includes a vial housing portion
configured to reversibly receive a vial. The adapter also has a fitting
configured to attach to the syringe at the first end. Afirst fluid
passagewaywoeasts@mess t hr ough the fitting to a val ve, aneécasewmsnsbofl ui d
passageway extends fromthe valve to4the vial housing. The nedi cant
preparation device additionally includes packaging which is configured to
al I ow mani pul ation of the valve and sliding of the piston wthout opening

of the paCklﬁ@@ihes[aDﬂél]Houblﬁg@o@l@ﬁl@6ﬂ|guﬁ§§lp@€éver9‘4tmerelcﬁN@BtvllafDnT?élﬁbéhi@'Sadl@) devi ce
conprising a hgusing. aro a i,st on havi afirst end, a
second end @54 79 ¢A gurB tﬁféﬁé r[_‘% {pfRfiref gk ‘Qﬁf&f Uyd BRRPRERMEYM t h t he
pi st on be|OI I"kg(ténlﬁseﬂirba@‘l e filttfm'ng hh@lv@f@f(ﬂ@éehcoﬁdilﬁuld?l\als%eﬁhﬁ@xtﬁﬁtﬂﬁhﬂbkdfﬁﬁheadvm ve
associ at e JLh t ch tha ow t hr t he fl ui
oy TAreLia gt Mobmgusiser ARSI RS Heb Al St ettt BaleR O e
DRAW NGS [ QfatRdgirky ehrehriedonatiuest teealosy alanipblatiornektiel wriveahied @hidicg iobek bel ow
with reference acconpanyi ng drawi ngs. [0013] Fig. 1is a

|t]o l%he foll (%WI n K

si de vi ew dNOPUMIGUEPPYILY TG EIRI view of a mixing assembly in

acgor dance }mmg] one amaegéneﬁél adpact, lr:therm\'remOn([)lﬁigade}s ki d;avidé 'c@mansnaglal oded]c
side view of the asse shown in Fi 1. ) vi ew of a
portion of PUSHG W@éngbé/%l'@é”l?q{ %@é%‘?'agﬁ‘é@g\ﬁftfﬁt er]b?h %%ca E'ter@fa'ldné?i‘ﬁlventl on.
[0016] Fi 9.-p efésh?e\ﬁa? 'b‘éﬁ/vé’érimeoﬁrsﬁaﬁé( SEBSYR Bhd WA {hB @%ﬁrm‘ﬁws\é‘rﬂame‘)”e
aspect of ‘the Tnvention 71 Fig. 5is a perspective view of an

exenpl ary vialoveachambieing The davice alspdotiudés ahelveaesediaed Wito1®y firidg. 6 is
aspect of tieSronaay plsfFrdh Bbthechghihe 8 S el o aE RN SPoutisL, o hg
device in agciedanee with one aspect of the invention. [0020] Fig. 8 is a
Tnvent i on. FUBEEEYAHIPTON OF G HEORAIMGE y side view and partial
cross-secti gooak] vi eWPodfeied pafdodemertf of thb Xinvghtias serebbyscabed |delsi nathed i n
g L V0 o4 2 Goloring Aogmmanying dawings. |
[0013] Fig. 1 is a side view and partial cross-sectional view of a mixing assembly
in accordance with one aspect of the invention.
[0014] Fig. 2 is an exploded side view of the assembly shown in Fig. 1.
[0015] Fig. 3 is a side view of a portion of a syringe device in accordance with
one aspect of the invention.
[0016] Fig. 4 is a side view of a syringe piston in accordance with one aspect of
the invention.
[0017] Fig. 5 is a perspective view of an exemplary valve according to one
aspect of the invention.
[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

portidn of a mixing assembly as illustrated in Fig. 1. s



5 [0022] Fig. 10 is a fragnentary perspective view of a portion of the

m xing assenbly illustrated in Fig. 1. [0023] Fig. 11 is an expl oded
perspective view of a mxing assenbly in accordance with an alternate
aspect of W@209sese¥t i nvention. [0024] Fig. 12 is a si deTnwsBws/edsoripartially
cross-sectional view of a portion of a5 m xing assenbly in accordance with
anot her alternate aspect of the invention. [0025] Fig. 13 is an expl oded
perspective view of an alternate m xing assenbly in accordance with another
aspect of theoo2ayenti ¢iy. 006326]frdgmgntailyd pedshersive atees o pattiensf oife hitirgj Ng
froma perspectiwewviﬁwgéPqpeH A) and an end view (Panel B) in accordance
with the asp%sé?mgﬁb\% TRE dg' 13. [0027] Fig. 15A is a side view of an

al ternate enf@@2Bhent &fg.al piistamn ekplodedic penspentiee wew hofoaemasigeasseotoiyt ire

i nvention. [002 Fi 5B, 1 n ed _vi .the piston structure shown
in Fig. 15A acgfr%%vgﬁgghgﬁ%t??p%ﬁ%é@% Fgrg%oﬁ?\'(,:Mrvgét'sofn'secti onal fragnmentary
view of the pIeBbn sthigudus e sdeowew end PatjallylGass-$@038] viewgef alpdtiansofaa
cross-sectio fr n Ldevi. i . shown in Fig.
Tsa [ 00a1] TTRgs HERML Lo RAR LR YRyl ARl LG b HE IR U C O

m xi ng assefi®2f] i n afiprifdanee ewplodedarersecibrenatw vbamsparvate ahixinh@ssembént i on.
[0032] Fig. . i I tiall .0Ss-sectional view of an adapter
portion of '6%%&5%%8%@bg§ﬁ®§\ﬂaﬁ%%&ﬁk S”l.e 'é{vbeﬁ{'s iown in association with an
exenpl ary vi §026] 0033Fid=i14 ilugifatesamexieriéonticegingfrosre pérspactive wewi(FdanegA)
assenb y | N FECHAANS, Wahb) 51 ERRARES wil 1MoL AYAOLS Rilg 140331 Fig. 18A 15
an expl oded view of another alternate enpodi ment of a _e%l ce in accordance
with the i nvé¥27bn. [ 66B515/Figa 98B viey ah aaxpliesoriel ereagivesit «afya pistan &1 |y
cross-secti opabrgdh@Wwitf odEpediey iHegnei@M in Fig. 18A [0036] Fig. 18Cis a
fragnentary partially cross-sectional view of the device shown in Fig. 18A

[0037] Fig. 1828F a pé&ispaBis yrexpiodes yewot Heqisig slsucdiprhown® fdscdai ary
packagi ng i ngRepr danewy. Wistchis (iCe:@mREs trdab-sbbnbnyaMdredly vieW0dBthe lpistbon 20

shows an additional pac a%l ng and | abeling aspects In 4 accordance with the
i nventi on. Structure shown in Fig. 15A.

[0030] Fig. 15D is a cross-sectional fragmentary sideview of the piston structure
shown in Fig. 15A.
[0031] Fig. 16A is a side view and partial cross-sectional view of a mixing

assembly in accordance with an alternative aspect of the invention.

[0032] Fig. 16 B is a side and partially cross-sectional view of an adapter portion
of the assembly shown in Fig. 16A shown in association with an exemplary vial.

[0033] Fig. 17 is a side view of an alternate mixing assembly in 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 anrd |abﬂeling aspects in

accordance with the invention.



WO 2006/ 044236 PCT/ US2005/ 036071 6 [0039] Fig. 21 shows a device and
packagi ng in accordance with an alternate aspect of the invention. [0040]
Fig. 22 shows a packagi ng configuration for a particul ar aspect of the

i nvent i on. WORTIIEPS DESCRI PTI ON OF THE PREFERRED ENBODIPRENEZ0050844] | n
general, the invention provides nethodol ogy for conbining and mxing to
produce a m xture and enconpasses device configurations to all ow conbi nation
and m xing of conponents. In particular, methodol ogy of the invention

i nvol ves c{m)h'epi ng Fanad!nheweg devitpandpaskdghgoincduoeaace adihi axi atteradteon- r eady
agent such Sctd 1[andl cant and, in particular aspects, includes adm nistering
such agent oA an Paditvidual . Accordi ngly, device configurations of the

i nventi on gdo4ow conﬁ“gaaa‘z shrove ayepkagihg configpatienter spatti¢iiat aspectasinbi ned
and m xed conponents are administration-ready. In particular aspects the
encorrpasséB NE@Y are additionally configured for use during

adm ni st r aiERNLEH DERERAETON Gt TREIFHEFERRED @aBobiMEResgeneral concepts and
exenpl ary deV| ces in accordance with the invention are illustrated in the

acconpanyi H§41k i gur &sgenss), the ma@]onwc@smww@gwﬁorafeezh'a@ﬁ@@dvmwﬁgt he

i nvention t@b%dU&@Q nﬂﬂﬁreﬁrﬂ%”oé\hpﬁaes Bévick é&]ﬂg&aﬂ’ﬁns tb Bﬁ’oﬂ@b‘nﬁﬂﬁaﬂ@h &nd
preferably clos stem m xi ngHassenbl | es. exenpl ary m xi ngp}assenbl y 10

i n accor dANKRY P‘Pf“ Henisn\IB ertsHar dngthqde Vé’fét}? inKenEeg '”‘10"’9 BFPous

conponent Sanafmmh@ Cmnﬁbrg@tﬁwm&loﬁ ahchcﬁilﬁst%gﬁiréém@%@ﬁﬂﬁfcﬂ} by awhbkdicartef er ence
to Fig. 1 2 escr| bed i at er det ai reference. o

& oboeguenands it fasiellar SsrEolsn tdhs daf B EinEn Sichy HeSHersr 81 PERIdiPbs

descri bed Ascominggf ei@em@e:otntbgtﬁat@ns i méemeemnplalbw asvdbih&idon Nt esdpadte
enconpasses nmodi ficati ment s lOﬂS |nclud|ng

but ot 1 earpateriy S B B8 op e Pred iy S TR 2R e A0 Chlt eain ngs.
[0043] M xm rpgrta:slserabbgctﬂ@h&:ancommapsecsde\ac&soamaadwtronsllgchoanﬁglaedyﬂor nge body

(or barr i n I ng
ntirory CHIBhaRmFratof of b af b RA adbrk e, RBRS P RURGRT ST

sone i nst @mereslaryadameerrsa@bwamet \M@h@d In\/@atmr(mtrllush@tan)n ey adpenpasgiagt
providing¢g,£Lyis 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
sel ective [0062ld pas¥agee deaosaghaccrelapeevignihgarwsaienarp. uspiikfonPrepagtiaRsenbl y

can have af £¥{RRahPhEM I Ghe ¢rdte@BYPELSE- st‘ébﬁ' 'rr\'bqng% GRdscfbligd t epRatively
shaped housing configured to receive a vial ernative second
cont ai ner SXFMBIRFY rEiXing assembly 10 in accordance with the |nvent|on is illustrated in Fig. 1

The various components of the mixing assembly 10 are described generally with
reference to Fig. 1 and will be described in greater detail with reference to subsequent
figures. It is to be understood that the general features described with reference to Fig.
1 are exemplary and the invention encompasses modifications, alternate embodiments
and adaptations including but not limited to those specifically illustrated in subsequent
drawings.

[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 éxtension 600 which can comprise a cylindrical or alte'rnativgly shaped

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



WD 2006/ 044236 PCT/ US2005/ 036071 7 chanmber or opening within the extension.
Assenbly 10 can further conprise a puncturing device 400 associated with

pi ston 200, Although Fig. 1 and subsequent figures depict assenblies as
conpri si ngWQfP?Wé{ez% and the descriptign presents net hd§dlEgPsHeaoaarily in
terms of preparing a nedicant, it is o be understood that the invention
enconpasses alternative container shapes and adaptation of devices for use
in mxing of conponents to formm xtures or agents other than nmedi cants.
[0044] . AShAMPerspF APeding nvitbing they exigngipal  A8RPMAN A 63th fllher faoMPEs@fl e, a

standard nRAGARY dEVRE YD Bbsock®l Bfn Blstddl Z&A ARRoRMt ﬁgsh%dm@% 1@nH600 can
preferably be configured such that vial 500 is slideably insertable into an

i nternal ar@4rest deRjeis ARYEENES 2 GOMBIISIAY n§YKNPRF ARE H¥midePYPaR iRERSeEAst em
conpri si Ng atKbdubgdHeHERlyYN IdmB ot prddabd bah&stant) itk o bd upadtsteed deseid bed as
being a closed-systemin that separate conponents of an agent can be

combi ned add®eMXbeNSRIMPABIRS 35%'6‘8%‘{%@”??1%9@8%%% dapiajioq ot BENIFESRTEHR
external tan idghddrconPoRsseBbin mikQreLxaifoh® ottfer tHanhshei@mponent can  be
provi ded within vial econd coer ent can he %r@ov' ded withjn

500 and a s . 0]
syringe 10048 ng@‘silg@t@ﬁ?\”b 9c Byl 390 WL Rd0SREERE: EFREAENt , with
?gch cag 3eit1)étﬁbanfey/®r$i3b|cﬁn&5% acihed ém;i akteaylor exMaY @@l aagplr)tawriam Ebefl -
escri pe el o . esclri pe | reater. det al ow, t ul
s agevay PRGN Sl S66S sl disefds 0 B Ehd eremy hAVHSE &' ror o
preferably ploaap t he Al mixiigtandi avmhiniaxaton dystem eorfiprisiiy remthgafssérhigly piosdson st em

t hrough the, pjstqn d qut a second end such that fluid co nicatjon can
be. establ | SHBIBALRaER Vit BB GRRRPEnE® AHaNoar oy ey L TG baels

Accor di ngl yeompheenty al areag@@fcarsbeposnitinahad mneawith@p erpeimy thg aoaporents

bi - di recti 98%5 enlitonh@nl Jey{?é’}’nél g gn‘égfﬂixﬁwﬁ%sgén%@ FAE AR Kirs %or'ﬁ?&n%gt+a%h6d

all owi ng flUi'd "conmruni cati on etween the syringe rrel (tpre erabl'y capped)
and vi al 50@. prpogedy itRefwal 5DO@Nt@ Féapnd Zompardnt Shows pmvidepivikiedysingaw of t he
vari ous gengpal t b X ek j ' L rates the
gener al reln‘gp [ qsﬁ/gh p ofgét?‘hb% C%@g‘?al’ ?u%%éﬁﬁn%%gﬁﬁs?o?nepggﬁﬁ%w m\l}\ﬁ%%c%éa:p;b% I(ijr{gscri bed
i ndependentreyersibly atipzhed tealowfregaralgs appioprge (dapcikedibelaydt ed with reference

to Fig. 2 tt@hepi St 05 200168 IrCHBRE} &faifbbiow, IHERGE Je8dalg¥whPARFdugR RS eal  Oor
st opper portion 208 and that each of valve 300 and piercing structure 400
can be fabrd0fatrefgrablysepeiigdenaitidiopi ard mere piefayalimalriet thedorsftuding axisi st on.

However, i tirdn$ atifst RAd B HRDidtBREshN irdUyhand bRI1BNCAH SR ScBRd ahd Slidhathhtve
aspects where one or nore of stogﬁ_ga 208, val ve 300 and piercing structure

400 are i ntBig @mMMypiation gan Be &iapter detwasn WHSOBiasddRe chambyy of sVige
addi ti onal lyponacestdinmt wisr il 300 1§ BBsi@shellid ¥in “open configuration” bi-directional
fluid flow through the piston passageway is established allowing fluid communication

between the syringe barrel (preferably capped) and vial 500.

[0047] Referring to Fig. 2, such shows an exploded view of the various general
components of mixing assembly 10. Such view illustrates the general relationship of the
various components, each of which is described independently in subsequent figures.
Primarily it is noted with reference to Fig. 2 that piston 200 can comprise an
independently fabricated seal or stopper portion 208 and that each of valve 300 and
piercing structure 400 can be fabricated independently of the rod or stem portion of the
piston. However, it is to be noted that the invention contemplates alternative aspects
where one or more of stopper 208, valve 300 and piercing structure 400 are integral
with the stem portiort of the“piston. It is to be additionally noted that extension 600 as

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



depicted in Fig. 2 having an open end for receiving vial 500 can be
fabricated to be WD 2006/ 044236 PCT/ US2005/ 036071 8 i ndependent of piston
200 as illustrated, or can be fabricated to be integral with the piston

st em port i WA 200¢@¢428hown) . [0048] Referring to Fig. 3, F¢miusgwshisdp 100 can
conprise a cylindrical housing 102 h8ving an interior region or chanber 104
within the housing. The chanber can be described as having a | ongitudinal
axis extending froma first end 105 of the syringe body. A second end 106
of the syrindegendsmt i pstodi 2000esse tiugibass ion ganh ibesfabiratedlL ©She Integrggawithi hal ar

i nst ances, 5§Q$ﬁg%ri Eﬁ &ﬁn rise a LUER-LAO (Becton, D ckinson and
Conpany, f es, NJ) type fitting 108 di sposed proximate the
second enwoam |IIu§Bmam@doFm Bi gyringe bady Mefligdn eoriyurse-alakndroahlexsiog i s
iI'lustrated,i e { o] I
alternatlag é%whgcb%ﬂgﬁxr%ﬂﬂ]&iﬁgﬁﬁatﬂgiW%ﬂgﬂkqﬁﬁg%ETggggﬂ%@%ﬁﬁghﬁgr 108 is
abl e t o r elestrbedaschagyingfaeloapivginabads sikiehging droai adiry endd@beof theabyringaat i ve
cannul a, b o f I during
i i ot ety o S8 end PLLIR Wb boH s sipdbed bReno Rl YR B, o
particul arpartiChlgt asteoses, ther siringd $he cPMAgse nthbJEé* HPKT i(Bestorg Brikinisae rangdnot
shown) . | r i ge body
100 cormpr onPaniePaBy FERR L%, RO7 bt A0 {28 BHREl By He Sicon®

pr ef er abl wne eAseilgstisias ipdrigedt ,Aét oyght f LalerkptaPennegier 19 kstrated tiinde &8npri sed

by an admuﬂ!:lé%fo@&l'tﬁ’eﬂ tﬁ\?ﬁ%rﬁlon [cg%%la%ér élfé@r?ahb@'é@hrf&tol@@n?%&f@@?ﬁ%or\(@l une
mar ki ngs such as those | lustrated, or can have alternative vol ume

i ndi cat or $referahlys paineptar hQ;Salg @blerig r%ﬁewmdfmfﬁ@b'yvrmrwa'y regeielBRE ot

speci fi calahyrnhiudelJ@etnmheﬂbmg ahtier aaapt@rscvarpcrpeah b@ upﬁz@w ﬂ?@xérﬁb@aﬁlrm second
end 106 (see FI%: 1W) Tg 3P can (ﬁ t fluid g e fron1mntgwn t he
syringe b&FFEIstENg P Tedray O”éH”tB'E gmbR; ihip @ t'rlfj.“’,' ahar P RAVGURA) ent
Sxposure ﬁ‘fstarfdféﬂl mntr%rsfynm@?em% tdﬁstmtbeamamsmmglt sieoung.r nallntmartﬁdmearsyri Ege
evice. The cap ca e co to re Si atta uer - Lok or
Cher i1 1 eonisaRatnrrai Selai e o Bl S (i e et Pl S by oor i of o
adm ni st r &ttingno afiow bm&ﬂm it @efe rabiyt revergiBRSEDn&stion rvgid d)@dyalelnﬁbrﬂah be a
convent i Oiﬂﬁllnpﬁxﬁggs g)lgnge barr%k or . can be manufactured for a particular

applicati @qmwﬁv (L"¥HVention. The housi ng can be fabricated
to conpri sPoAg)r exaBpingenbdistal 1g?_ad@1 drpe ovalang| emsings  plichstasc those

materi al (%str gy F\¥1a\5£a£|F‘eH il véﬁYﬂFn‘é @a’t‘or??o idt! n?%%a&% %Y%Pf fiq housi ng
TEETR AR Rl AR Uling hd@ford fo Hisicr ha Ry yellafio

formation enes,
pol ycycl oablgmensAlﬂ]@cQ'W@trgﬂelelQﬁW olqutJI@teé IWE)Q 3palqaamadé:@ lQrpwdQBCum ﬁfgalal i phat ic

and ar Onafsb&on\ﬂaérﬂoa%@ see g% Ra?t ftRe ca? By E@v@&%u&%ass%eé?‘?r‘o)ﬁrﬁﬁthﬂ%@r' al's
including but not Iimte hose cont al
syringe barrel during storage, shipping, mixing, etc and can prevent exposure of

medicant components to an environment external to the syringe device. The cap can
be configured to be reversibly attached by Luer-Lok or other fitting mechanism, to allow
removal and replacement by an appropriate administration or transfer attachment.

[0050] Syringe body 100 can be a conventional type syringe barrel or can be
manufactured for a particular application in accordance with the invention. The housing
can be fabricated to comprise for example medical grade/approved glass or plastic
material(s). Exemplary materials which can be utilized for syringe housing formation
include but are not limited to polyethylenes, polypropylenes, polycycloolefins, polyvinyl
chloride (PVC), polyamides (including aliphatic and aromatic variants), polyesters,

polycarbonates, copolymer materials including but not limited to those containing
»



WD 2006/ 044236 PCT/ US2005/ 036071 9 et hyl ene-di ene-propyl ene nononer ( EPDV),
pol yacryl ates, pol yurethanes, conposites, blends or conbinations of such
materials, or alternative conposite materials. [0051] The vol ume of the
syringe (orVOPP%POA28% container) is not linited to a pdCA/USANA39H ue and
t he syringe body can be configured to dontain a maxi num vol une of, for
exanple, from1l nm to greater than 10 nl. Preferably the syringe voI une
will. be less than or equal to 10 nml. For purposes of the present

descri pti ofthyiane-dispeiniepylangIrpemer dERIPN). PolveR¥Iales: BRheIrehanssy GPAPAMESh t he

Syringe hoyglnag ok &n%@tlbgéléles@cﬁ Pafe?hRl & ARehafod corﬁﬂﬁlt@ﬁﬁfealbﬂs volume within
internal region 104. [0052] Referring next to Fig exenpl ary piston

200 is illubPphk ed h&Ne veluRe @t!BehYENS & PGInaty GP'i‘tF‘@?r é?ld‘oéd)@'t%ﬁﬁ&) & second

end 202. TharRLgf oaué:@rm be sgﬁﬁ%erbdb‘?%an%%d&)ﬂ mgda)&@wbnﬁeepﬁeﬁ%me by d,
extending fromfirst end to second end 2 %gl ength d, is not

linited to%h PaPEmis é’P”\ﬂaFﬁg’ %{ﬁﬂtebgﬁ”ﬂpé'f"er%[ﬁ Erelas SV/%ﬂgl‘i‘é’O{j#’%‘f"@rbe t han

t he | engt h ddaendongighads Aakni axbﬁomﬁosb@beme@kesewddsgmanehaﬁ@eynn@e&&ouuh@OS?»l A
fluid pat hway 206 travers?F t he Ieggth of 5 ston as%igjnustra

by
dashed Ilné%er&rtﬁéh%li’%{%?é igHd PhiGH SRR 5 COP@%‘I’ B AR PPYyT 4 by
"d2". In smdrmmltmﬁhfﬁMr@&ﬁm man have a non-uni f orm di anet er,

h d2 d th di anmet f th

passageuny. DRFEhoughPaer RN fotn STTRATLE Ty ?'?i"@%v%tﬁdbaﬁnge, 't can

bg pr eg Sr c'itlgteﬁ'n portispaet, |a1f;ar_tstaem%)4td1ﬂta edft:enq[i etc}d g()af Tde ptstbnttﬂlﬂ Heedabnﬂeelast :
out 1. ction elgto) maxi aspec

"ol of masdabon iR AR ERes SEEaT iR B B 4etBnf ek Pz, FH

creating dmedendtiodkiswiot liinited foea pascdareraieeamdacenagsiecbat eta valegreaen N a

cl 0sed, PoSiyhd e 1B 0o AL 0SS GARNAPL Bhe Bpdrhdiy gy component | di | uent

with the valve Initration of a m xing
event (di sc[ﬁﬂééﬁ bel 6vijuid pldhese P06 Yeedrbasr thedemgjb Ou‘:&w pistdv astihgtretediby al | ow

the entirety oly il pr'h%td?:ii}aé“'tfele@? ﬁﬁ%ﬁahwgg%gg% S Ip‘? e %ﬁed”'g" rc]i?‘ eGe by,

for exanple, injection nolding te dingl'y the invention
cont enpl at &8Mgl lﬂ@ﬂm@a@wayo%@zcanahavesa ppn-enifargsdiampten heweuer doasiysed 0054]

As i |l ustrabpgh, nm.falt& thémnﬁmﬁFnQﬁ)rﬁéteP&rtFlé gggs%géwgﬁnmm%u@r e,varﬁeg dénbe

recei ved onto second 202 pi ston 'R contrast-w th conventi onal
syri nge pI“UHQ@ﬁ%PaVBQ%p’éW%d’? ‘fqnotr"? @@@f%'ntfé’%'ﬁ‘ﬁ@mﬁséhﬁtﬂbe i@t dntoopeni ng

or channel 1@ atR&s® iapGuterdtd. r@aﬁnll&@ré&l&h oamespsreﬁeea b'%/' Jngwn&gnctrl Bi thepassage
fromw thin passage 206 throu st opper Al th a single channel 210

ugh
i s depi ct edSPRUER} PALIAOR 'er@Hhioé?W%iﬁ'esS‘é‘iho‘iﬁBelﬁrycﬂ?H‘?ri BRIT &SI HsCrRdigng a
plurality eh dftarn@hs ths pidsdh&Whbh dh @ssdbﬂﬁécﬁﬁﬂvé Erﬂﬂglbsé@ﬁo§ﬁdhpﬂ%?eﬂy0/ from

the passag%\/& |rn8uc ntaE:thgf ﬂlquu?gonsnggnnelnt/%sluent thh %e valve prior to opening of the
valve at initiation of a mixing event (discussed below). However, smaller ratios can
advantageously allow the entirety of the piston stem to be manufactured as a single
piece by, for example, injection molding techniques. Accordingly the invention
contemplates alternate d; to d, ratios (i.e. less than about 10:1).

[0054] As illustrated in Fig. 4, a stopper portion 208 can be provided to be
received onto second end 202 of piston 201. In contrast with conventional syringe
plungers, stopper portion 208 can be configured to have an opening or channel 210
passing entirely through the stopper allowing fluid passage from within passage 206
through stopper 208. Although a single channel 210 is depicted, the invention
contemplates stopper configurations haviDg a plurality of channels providing fluid .

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




WO 2006/ 044236 PCT/ US2005/ 036071 10 in Fig. 1, piston 200 is configured
such that second end 202 is receivable within the syringe chanber such that
fluid conmuni cati on can be established between the syringe chanber and

pi st on padsAaywned#23806 t hr ough st opper 208 via openi ng(BIT/RIW0#S607L | | ust r at ed
in Fig. 4. [0055] Where stopper 208 1% forned as an independent structure
relative to the piston stem the stopper can preferably conprise a
relatively soft material (with respect to the piston, discussed bel ow).
Exenpl ary niatfggi hlpistomizedh iceanfipered sueto fiat gaeeonidognd 2QRisi reetivabte within e st opper
based upon gmgéa&{n&ﬁe@@uéﬂ ke fi %%&%dtnph'céﬁﬁe%&ﬁél%e EEGALE fe syrin
conmpatibility, “an ty to produce seal 1nc udeeastg

materials elambeagndupisien  passagpway S06i bengl, staprearids, V'QG?P)%WG@/I?éﬁeaS

pol ypr opyl eng:gt,lglfgg% Fi p@l yur et hanes, and ot her appropriate plastics, as vel |
as various co rrers bl ends and conbi nations thereof. [0056] Referr| ng

again to Fid 85!5] pi stéhere stoPeaP08daTamen a8 12 IRdsRpRIenE suatire ilaivep it t i ng
rings 212, gii@nansh, Wstoﬂ)ﬁer'cﬁn b%f&ﬁblyegﬁﬁrﬁe%%&bap sgwﬁt&téﬂan@ﬁth%@pe@n

optional feature and that stem por 1 on can be fabricated to conprise
fewer ri ngstot WarPITeadisaagadchae)- tEX%’Bﬁ%’M @éteﬁﬁﬁém!ﬁh tHeD? iBRgOPERIBi Tt ed, or

to conpri sefaehtibh Oftakne | 's&ﬂ)@el’f Hadéd Vihont hahlReRrBiB), C!Bl@éfbmﬁﬁlﬂﬁih ' Bﬁld/or
structures can additionally be alternately ‘005| tL oned al ong‘te é)l ston stem
&lastosiegp mater

relative toCtaHucERTPFIHHT ym@“‘% REAM o PrPduf B diuitesres nGHES is an

i ndependent §yehf @& MahbeE, I WGty eilicodles| aAghes! \Apomiropwlér@s é’dtﬁoram@er@rmrded for
nounti ng, po ning and retainin

t
GEA s IR R L I RS L VoL atpbiaers; gpnds
stabilizi ngaramt/rrmfnaﬁmwtwrebﬁ ng piston 200 and to aSSI st in redum ng or

di . q q
mani pul at i on00Bpoci 179 1 FoThSs ficin SRR RS RE T b ITR pr or

t o mani pul asupportiod rindse2 12} 21a‘aydeesi§ermb$ to t(ecursieMdhetjehdw)ngs[em@W])ptMal

addl 1 onal | Kalhd US4 B3 Sl d Do oS80 COIERIMAS B0 RS 214

ext endi ng throu pi's openi ng ca era ogonal |l y
i ntersect fdiemmeqoecsmmynom@ thSUng;s dapistgdn gr t;mmrrtmese:edmilcgar r(im;sveiamel ow

i nsertion of, goseY R\e?eaf%%@fﬂétnﬁﬁ S ﬁglﬂy?’ﬁegl bl I?%péiﬁor’éidgi]o - _The

depi cted p05|t|on| ng t Iston stem 201 of
Fig. 4is ewem;ﬂmrs}emT%@thd@meu Rmfﬂﬁ@}ng gfowral m@r@@émaﬁ\@f whetein stopper 208mi ted to

any particukag, nr%?édo‘éﬂtl;ﬂ‘?&nféénst%ttﬁ@yw‘%éﬁ B Be rln{;@%@eﬁgtﬁo(ﬂ&e& ks d path

206. It can be rabl’e in sone instances that valve Insertion g{em ng
214 be posumpwﬁ@a rasitiopiag 1rad fetaiping she stoaPY HEpoRiter Ristos- ofing sirudiyreerhédt el y to

be avy 216 and 217 can be advantageous, for example, for stabilizing and/or maneuvering
piston 200 and to assist in reducing or avoiding contamination of internal syringe body
surfaces during syringe manipulation, especially for embodiments where packaging is
removed prior to manipulation of the mixing assembly (discussed below).
[0057] As additionally illustrated in Fig. 4, piston 200 can comprise an opening
214 extending through piston stem 201. Such opening can preferably orthogonally
intersect fluid passageway 206. Such opening can be configured to allow insertion of a
valve such as the exemplary valve depicted in Fig. 5. The depicted positioning of
opening 214 along the length of piston stem 201 of Fig. 4 is exemplary. The positioning
of valve opening 214 is not limited to any particular location and can be anywhere along
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 ’



WO 2006/ 044236 PCT/ US200/ 036071 11 nore proximte and 204 than to end 202.
Thi's positioning can advantageously allow ease of manipulation of the
associ at ed val ve. 0058] As depicted in Fig. 1 assenbly 10 can be confi gured
such that V@64 i's, when disposed in association WPEHUSHEHPI61214, ~at

| east partially i nsertabl e within syrlilnge housi ng 100. However the

i nvention contenpl ates positioning of valve 300 nore proxi mate end 204 than

t hat depicted, especially for small volunme syringes where a valve such as
exenpl ary valo€ Bogmatesid 2 1hap 19 gp¢ 8020 ThistPopiHeEPY 481 pavantaseRuthhallovsyr i nge

housing. It iazeloPmBRipUBHST Stieosksbbialedakier native val ve types can be ut| lized
which can allow insertion or partial insertion of the valve into th

syringe housil¥fy8bven fi§rdepistay 'ngf%l”aSWUYIéOgW pﬁ@%@gu SeT ek ¥ 3‘?@/ val ve
300 is shownisi Whél gidpdded detadkdcidtion Fig. op%n n©321|4| burheapLtally iNsdraple30thihas a
body portion 302 ﬂnd a head portion 30 |on 304 can be gnflgured

to have ext eW&dNemh BYSING 6P udiVEVED '§Wnt'aﬂd3°§%§‘p 3¢S ROTNE §. vabedal et s
two extensi ofofeddsxibteiehdt204 Rigarhdiedepictat] ebhuatall mmaomolgmayMgets ebard wo

1 t ab b til d. Ext t. 307
Vet hosouat yas Sher S e AR kil e eSS Pk Enit Gronsef! it the

passageway 3@/angﬁ1hc§d$mlga$ﬁ§83 &&ﬂr@i&a@mo@i e epl@l‘ﬁatlmvalxﬂﬂgpéﬁ canadeveiliZ0vhidhe
i nventi on additi,ona ates al.ternati.ve head égortl on 304

h
o o von B ko 3 P@fﬁ?‘dﬁemna%she& ing ghe %5@9&“8“3‘?%%"% Bbr i on

can be arr owsrsdilaptinteosyghgesw vi sual and/ or tactl | e i ndication of valve

position. He orti a nf i ve alte e or
addi ti onal vﬁ@)&g and rmgé '?ve 5&9&%8 ﬁrmsQ%F{?ggﬁﬁaq\ﬁ]?@e%éa‘&yr%gﬁ{
preferably cee 30ried & body b@vwn A8z atd arheafl pedich 396r thlemd pdrtitino304acech tpen
particul ar i [ ' -
illustrated &ﬂ &E&ﬁb ﬁéveA%&%% wgr%gn{'g}?gﬂggg I I%iuf?ggt e @HBEFSQO%S@E%(')CE\% or
nmor e seal or’fWQ thermglosi@sdhﬁ thde Lmﬂamo@édhqtde\fpﬁrf@mgwt%[ tharyiwd ederision telbs n
openi ng 214. r vel e f o1

val ve body 308@I %%odt?'ﬁ%sédom%‘der%@ %Escﬁgpgﬁ? nég%g%ﬁli] gﬁ%n?ér?gbgélssgg%tagﬁigbva | ve
300 are il | urasitignieg apd aligsimagt efonfividnassagewmnopidich ppsseainiaugp steserortiemt i rel vy

through pistgp a2, Thk ihdintich Q@dm@@f é&@&]@pléte@t«anérh&me@h@péé BPhead
contenpl ates alternative configurations where opening 214 and an associ at ed

val ve, span Pstien 3gRlativntodhe reusgyeoptiurationdepisieds &of PAMRIE: the SehPatierm 201
(not shown) . cafcigh TairéW%hébé tcRhildO vighal aﬁ'd!br tRetiERWBatfont MVOveWﬂay pdsadhof fidad

stopcock type valyve, i nvention cog | at es %éern |ve val ve types and
APBropr | at & G S1.eBHICLR SVBES [EBr Al e, of fiopal vsual AeicrTachld

indicators.

[0060] Valve body 302 is preferably configured to allow insertion of such portion

into, and in particular instances entirely through, opening 214 of piston 200 as illustrated
in Fig. 4. Accordingly, and as illustrated in Fig. 5, one or more seal or o-ring 310 can be
provided to provide a fluid seal within opening 214. Alternatively, a seal can be formed
as an integral part of valve body 302 (not shown). Although opening 214 and the
associated valve 300 are illustrated as being configured such that the valve passes
entirely through piston stem 201, it is to be understood that the invention contemplates
alternative 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 openings config){urations. For example, rather

"

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



than the uniformdianeter cylindrical valve opening depicted, opening 214
can be WD 2006/ 044236 PCT/ US2005/ 036071 12 configured to be coni cal
rectangul ar, or other shape. In such instances, valve body 302 can be
appropri atwQ¢00sa4438d to be received within the openi ngPCHUBmOFIGHEIME val ve
types such as bi-directional stop vakves, slider-type valves, ball valves,
push val ves, or gate valves can be utilized and can be appropriately
configured based upon the dinmensions of opening 214. [0061] In addition to
the single qain&glﬂeq)ios'aemmnﬂ;alemcﬂﬁ@uiahIoushera&thadei m dﬁbgjnstbnbém vali/elbed}t 3amn

contenplate ilizati f t' ri. pi Fig. 6, an
exenpl ary t\%g pa Satt roﬁ%attecy S% M%Céw‘? 'Eh?nt tg)gﬁ 'ng ntglrng{ \feq/raliS\Z[% tﬁﬁ% ion 230
and a secomich pebi-dicevtigd? stolpnvai\me el)derftybawgrlveag\matbaamsmmlsknmalsesamr|gateust rat ed

parts 230 apg,.¢3z, pb ll?zl'éé %flg ng gtehaﬁa O%Q%EIE/%QHQ% ethS)ass'eE é:BgyﬂIefagBSHél&% 214

al ong the piston AxXT S- can be j ol n rexanpl e
t hermal weldiopgningiPt4 asoni ¢ wel di ng, radi o-frequency welding, adhesi ve

bonding or ﬁddg apprrPB&d it tﬂ@déﬁ@eog%gfgfs%eéem@oﬁenﬁ&%e\ée%h ti‘%e“"“

portions ca confl ure sna can be sec vari ous
joining stinveotion egntsmplhtegu mwzatmpheoil seltipart pisteadkierns. dheferingite \F@ fecdmani cal

attachment .8 &B@lr)g%%artwefmstbﬂ ZrOHG?T fﬂﬂétraﬁ’erd h\égl'h CﬁrQ%oﬂ%ﬁ%ﬁ@ BRY p sk

Al t hough the two ‘part piston stemi trat ed Icts an 1 nterface between
the two parRogticfo?3ei dn rﬁ@e Rikermplafve ot pl@iﬁ)nofrtemal lysdrapasicpants AP @peIzg 214 it

is to be undprginat IBr'Tb?tbdMQIepoE%h bt %nﬂ@ 294 aFoH&tHe’EuﬁBrﬁ 868 PardWo dddmi ted to

any particul ar | ocation nd be, for exanple, anywhere along the
| ongi t udi naA32I8AGEHCIRAd %@r;ﬂxgrmew theema! wejdisr HWﬁﬁ%&'%Wﬁla@st raSerf?@uamyt he

interface aldihgehbsief bdmfgr&scuhérlawro'@ﬂae%hémgaébhh@ue@dmrﬁﬂwa@ the
appropriate based on ease of manufacture an appro rlg%e val ve and pi ston

segments. THE PORAIPBHERBAS £AHiAUrshial ?Vpé?ﬂﬁtf?ﬁ'ﬁf 8% g BEFYEI BYMEIHSIPEHIst ens

havi ng nor estiubi@restsobh p.ﬂ@leiwuéenﬁhkeadmnurfeaﬁtw AféchRA IR Bltach(reat teshaydys. [ 0063]
The piston and t érlqgg E H ortions of the devices of the invention
can typlcaUVVWBBHE?? & ¥ an0&FE rials utilized for conventional syringe
and pi st on{qﬂelpger f\tthid’(@hltmtongem gsbn :*ytemhlhx@tr@tesUepictsenmhemc%@eﬁﬁeetnhe
st opper, ‘] rel at ve

is

Stopper | e, i pis PPAUPHSI BBIpsRERS! Ve LeeeRRs SR 21D T 3o BB e of
a conmon pltmsIEnstDodamartmeabosmﬁmrgmfahg mérmse icsotviimite to @ay pbeiculai located f or

t f
Db yoropyt SREHR A SRR, A End S T 8t (LKL F0 st
(i ncl udi ng Apprapphtet wczsltlanldgaqfcblnmmt@fascarane{derw)h optleyeestlting segroenje gadrat es,
pol yacryl ata%éPtﬁg 'r'agg%ab%p‘?i%aﬂgs%d GPBALY BEMSnutBLERIS arf APRIBSHdE Savdthd

conbi nati ons
piston segments. The invention additionally contemplates multi-part piston stems

having more than two independéntly manufactured segments (not shown).

[0063] The piston and the syringe housing portions of the devices of the
invention can typically comprise standard materials utilized for conventional syringe and
piston/plunger formation. Typiéally, the piston, exclusive of the stopper, will be a
relatively hard plastic. In embodiments where the stopper is integral with the piston, the
integrated piece may be formed of a common plastic material. Exemplary plastics which
can be utilized for piston formation include but are not limited to polyethylenes,
polypropylenes, polycycloolefins, polyvinyl chloride (PVC), polyamides (including
aliphatic and aromatic variants), polyesters, polycarbonates, polyacrylates,

*polyurgthanes, copolymers, blends, composites, and combinations thereof.
LY



i MWD 2006/ 044236 PCTI US2005/ 036071 13 [0064] Valve 300 is al so not
limted to a particular nmaterial and can preferably conprise plastic and/or
el astonmeric materials. In particular applications it can be prefprable that
val ve body poreeas302 (as illustrated in Fig. 5) conprig&sufosabast oneric
material to allow a better fit and/or s®al within the opening 214 of piston
stem 201, especially where piston 200 conprises a hard plastic material.
Exenpl ary el astonmeric materials which can be utilized for body portion 302

i nclude but gjpggpot | vamé &d0 iPaisBHoY HhRINBNE SartiBRAYRERRN HesaRRMeriyher
pol ypropyl enes, ‘pol ysiloxane and/or silicone materials, butyl materials,

i soprenes, HEBPFEE Stmpé‘ﬂ?@f [ASERTRRc MAENYEr | tuBartieWHoPRRIERIONS b FAB SIS es .

bl ends or Otda@éraﬁmmnaﬁzb 968y Bbriish gl @am@émb@ in Ag) lcompates APNEQOHERL €
materials may 1 nclude natural rubbers, rileru bérs and conbi nations

t her eof . Val'Waerghdo aligu ja ketips fibeng/or ser) "@t 4] th@a?PeBlé‘gc%nls?fr RIRPB AR ATsingl e

pi ece and td@ﬁé@él@vﬂ]eﬁ‘éﬂ lsll@ﬂ jogrdasacbn@és @ha@rmmulmemt E&embla@relé@t@rﬁem
material. Alternatel ortl &A)f can be for i nde end % and
conprise a rfﬁﬁt%rﬁ%lwhtchaciandp‘? ljizeds 6rtPP 89TIOR o1 ‘8?\' f“t B E’H{'ﬁ to

particul ar igasiMeERss, Wrmrehew[ﬁ%tm@omobném@dpa93||axar’readrdj/qalsausdsnec such
as any of those liste bove and. bod ortion 302 can, co ise either a

di stinct hartfipiakkt etYHaff@ 15rigls. ofsoarﬁ{\; %f ”Fﬂ%rea?sastp(?ﬁﬁv‘iw@%t &fal '@ PS5t ed
above. | 0065:bp<|5{¢f\a’fsr torepdsiesi lgend% orSCothSr @iﬂnﬂjmatlaﬂs exemﬂ aaieripiser Addigpnal
structure 400 in otrda[nce W t E’ %I an. . rcD n?g s(tjr uc urg 400 can
be descri bed BEJPH%T\‘?er%eﬂaSHB%Yd"? (jlﬁer}?tturﬁ Iiphi rg? AYPRETY iR A59PHIPNR s ed at
a first end.théteer crahg 300, ertlugies 4i0Qringadtl, tceomaldoysthatedaash emylequycepardt | on
403 ext endi [ 4 .di e I a
second end gfﬂer{g{o%”&{kr%‘% OE'?‘e&c??g %%u ? H%t%??fgrt tyé%&? %%?eéﬁgnﬁg%rﬁﬁg&sg%a% ot her
flui d passagevip 36%tcents fqr%du@pem@nt@a@eﬂ gumirise @ reaterigh thett eiffats fyoro hedyugh  an

entirety of pady 3%9“F'oP@xa4ﬁ§le IL%QQGLI?OJH&aP e"srr%ag%oﬁ%%‘ﬁ%%g f%qgsn?&oéﬁ”é in 406

illustrates an exe rmo head "segnent
illustrated harrérddstpcwt:h @ﬁaﬂboqf theae listedebaye @d@dy@bmog@ﬁﬁ&e@cwmﬁa aitherg a

front Sur! aGRidibds (08 pUBRSTASHAAGS, Gnd LbUSHEA! FelloraRde@d BRos ng | back

surface 415. In preferred e I nvention channel 406 extends |ess
than an ent [Qoéﬂ/ of Befemngeionds- 7.e3vgh Bhows Re sucsrigivepierchgisteigiere ¢0in t he

channel does,cB@tand2asith ¥h|3rlﬁ\9’egu|‘ﬂoﬁ' Pidl8Ry sRadther400006 B dé@fn@e@‘égq’ﬁ%ng(&l es 408
are provided, for exanp rou%h one or both of surfaces 414 and 415.

Such conf i gifiead |369f“%mé’9é CPWE”%PEAFI 81402 giseesqshit oiglsench riigigingtHECHgA®an

advant aQEOUde)mnahaw Mag & Qémﬂ)’d@l\/%ﬁmo@\(ﬁ%'&d&fdlﬁghl%m $RBd Wwotioataenitala Bhse

Pl ugging of tnace 404n s?plose :Eltl angecong Ier(?cg gfltﬁéclstr cturgtopposmg the first end. A channel
406 or other fluid passageway extends through the base surface and preferably through

an entirety of body portion 403.

[0066] The piercing structure 400 shown in 406 illustrates an exemplary shape
and form of head segment 401. As illustrated, head portion 401 can have an external
surface comprising a front surface 414 (or upper surface as illustrated) and an opposing
back surface 415. In a preferred aspect of the invention channel 406 extends less than
an entirety of an internal length of head segment 401 such that the channel does not
pass through tip 402. Rather, one or more access holes 408 are provided, for example,
through one or both of surfaces 414 and 415. Such configuration where the channel
does not pass through the tip can advantageously minimize or prevent coring of the

septum’materigl or plugging of the channel during a piercing operation.
t‘



ti 4 WD 2006/ 044236 PCT/ US2005/036071 14 [0067] Access hol es 108 can be

di sposed orthogonal relative to the longitudinal axis of channel 406 as
depicted in Fig. 7 or can intersect channel 406 at an angle of other than
90 (not s{i@Mideosddgi tionally, the placenment of hol es 408 &e3@3daepd segnent
401 is not limted to the position shpwn. It can be advantageous for hol es
408 to be disposed proximate the body portion of the piercing device to

al l ow such holes to lie just within a vial upon piercing. Such can maxi m ze

fluid accesgogzh ow ng\c@ésfs' KdiMos AR beGRFBLET SrYbRaAGEIARR 18fhe/loAditueRarl ent s
wi t hout reposltlonln of the p |er0|3? structure after piercing of a septum

or other ba®t§ ercheRPEri08)as Jepis) inTdd 459 @n iNerssehetanrehPCarlcrpardss A o

head segnengthdOthahioeUEs: ShovwlNCAdHiRAaITBLISS pRlcebfNoBoled A0S SGHIPhSad @
septum head port'ion 401 can be configured to have orfe or nore edges 410

and 412 be geNhiPIdageiimiigdde detresitiprphawne Ut eamie adygatagesustier Rolespdldh edge

having a sheruenﬁse%séwsa‘owae@{hettfadyH&m&rhefﬂﬁa ?errélﬁglg deGidE dbRrsessinsleg tng  a

pi ercing operation. As illustrated in Fig , cutting edges 410 and 412 can
preferably “eUé'StdiV'ﬁ]HbéeféF' &PoR ﬁ@r%e§umcqa1e@ax'@&etfi%a%e§s whviag stiiceaces 414
and 415 neefnd cohidie edhadibe of vlédtdntd WkdLRTSshiBRING bt iHeNterfga%ubturd S t0 be
understood that the invention contenplates configurations of head portions

401 whi ch klaékﬁép'ﬁ@'r@tﬁftalsﬁﬁt“%é’éhereﬂé'er'Bﬁt@f“’i"ng edge or nore than two cutting

edges. f yogeger i | Imsésrsa;t ad,pumﬁmgrarmop&ssmfg ofShJééda§@ne411440&rtdr04 acan be
bevel ed Such surface can d| t| S head
Segment 40 PPATRAETSSHEL i o SHATGF: APPHDRI HUIRY 490 201 B HBGUEE

pi erci ng stiohataioe élﬂﬂoreedgébemofand 4exaephteng edyss| Where tied teas “dutingsdyat ed in

Fig. 7. Bod 403 h f nf h h i
engt i (ot S Eho e BIEe AR laRurtiie Th . Fin U Do irEreARds '
rel ati ve t a peeirgrupeletion. Berilluskatepinefig.as cuttihgstiged €1 ami Fi2gean7préfedplypor ti on
403 can havg d.s%%s‘ég at%ﬁ@”% bs %?38@“?0%9921@?5@?%9&%9&%%% %gﬁfﬁé‘%ﬁ’e segment

418 extends ase 'Sur ace u en ths ‘of
segnent s 418thangh mmlganeelluwates Wwaortuting edgeaitys tmbet urlersiood/thiitbs Invanironl s the

ratio of segueml,l; S‘ﬁ“?&ﬁg a‘n{)‘ﬂst @%\M Bkﬁoﬁ&g&tdoﬁ%ﬂ&h h¥ @ HE- ch Psf&b@?'éﬁe wher e

base pOI’tI on seate not her conp onent a m Xl ng
assenbl y i reufiingordgarasenoiiet tham feo icullies erges. (é@o‘hfﬂ@i ilbisyated. 20 Pr beteof| engt h

of segnents fl8Cam AR S Barf Be BbIRW, SEGN durgk 'bQ\r/bhﬁg%ﬁ”adBﬁér%% laRNinOf

piercing structure 400 1n the seated position. Base portion 418 is
pref er abl y R#FSI8E P hEHSREMPRITGH Arauh aappicieg @@@”%hape to be securel yseat ed

W thin a sepidedp OPEBoRP SRR 1488 bibyictdRy RirsdtR* 466 cadhebeWror Akample,
cylindrical as illustrated in Fig. 7. Body portion 403 can have a uniform circumference
throughout its length {(not shown) or can have segments which vary in circumference
relative to one another. For example, as illustrated in Fig. 7 body portion 403 can have
a tube segment 416 and a base segment 418 where base segment 418 extends from
base surface 404 to tube segment 416. The lengths of segments 418 and 416 are not
limited to any particular values. Nor is the ratio of segment lengths limited to a particular
value. Preferably, where base portion 418 will be seated within another component of a
mixing assembly in accordance with the invention (such as piston 200}, the length of
segment 418 can be such to allow stabilization and/or retention of piercing structure 400
in the seated position.

[0070] Base portion 418 is preferably of sufficient length and appropriate shape
to be securely’seateg within a seating opening comprised by the piston*(see Qelow). An

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



y k o-ring or raised portion of base 418 (not shown) can be provided to
allow a tight fitting. WO 2006/ 044236 PCT/ US2005/036071 15 Accordingly, an
appropriate indentation or groove (not shown) can be provided within the
seat openi N YOOPHB6pi ston. In particular instances, a BFEYS2PYEOY! friction
fit wll be wutilized for providing sUfficient retention of the pi ercing
structure. Secure joining may optionally be utilized utilizing for exanple,
an adhesive, welding, or other appropriate joining technique. [0071] Wth
respect to sAefEdRIVI®) arnieHiatealRdeTtaiosr dIrgoMsenNet SRAYFT iceN gt ProddRst Withik o pass

entirely thrguaRafofitiet s 8E pRRIne h PartlcOlarins@ivcéd W Qegﬁﬁﬁ@@fﬂct@ﬁrf@w bhe
punctured material via access hole 408 and t hrough passageway

Accor di ngl v, Uilized i gropdinacefisiem getgnian %feta?ré)t‘ﬁrc'ﬂg_G”E%{Hrebes%%‘ﬁeekofﬁ”}?e'@aby t he

t hi ckness of o@icB&Rt BETLMIZed QhilkRiy BREkArBSe.t 4n BENGIWRC WeldRfY, oMdtHeE apRepiidt®ni Ng
access hole 408 as near the punctured material as possible to allow maxi num

fluid accesslOILEUYNRE above). Further, although the piercing device is

not limted goon;partlwwﬂu aéspamcpgegnﬁéiwi@rmmgacp& ef6laBR®e & QUfiitigttNatdton
depicted in wher e head segnent 401 ha cfl%w urfaces 409 which
1

extend | at or @1 P9 aMHAN VRIS § ENEHrach FEIh i rAToW: BUIK (BRSS36e AoSS e
stabilizi nghﬁlﬂd:turécﬁhﬁtdglhnga Tali&s@h@iéelloegmdﬁl’s'rb@g:‘n p@s@@@@Naa/ mptmrafng% an
puncturing has occ e et enti.Q vice across. the septum
P avor 7 naRRe P T EB om0 80 B o0 PRI GEas SRR Sbu
cause i nj ur yotaadbantierco megranniatedpwhitef pdshenmigchccessthole{ 00 23 ndrrtes purstured
appropriate materials a aval |l apl e for fabrication. of LeLe g I ce 400.
Such material§ er'ﬁ'c?%cf)eos%gke ar %[\Orvl\g{nalximrﬁr? é@”{ S&?%Stsa(l%'sgusss%ch %’é’ St aF:aﬁFeSS
steel, and vathoogls thel metingsiesioeis res lipitdd/mm desculapodhppe ritié Saresvhead” shape

ol ycar bonat I . I I
Bol gpr opyl en(gdzh'f oﬁ%ﬁ §€Pé?t%?%e%{%?sk$bﬁggg?%ggdrxﬁ 45?%? nd?é%d&a@@{%dég ﬂ@éh
vari eti es. [©0&8] lateralydditviacshrelaive he tmees@gm@t541t6u@aura@81§bm glaldikingnami g. 7,
and variati Ol%?alr%ltx% é@ﬁﬁé}"ﬁ‘ %feblwéégésoyse;}tmﬁ alftQP/ Eu%‘t&?i'ﬂ q’\QQto%U? gt ERtention

utilization o te Structures to puncture nalner arrier. Piston
200 can be a®fdpe e@ranecer\ifieraprass thy septymcen aaig tm@timrt@@t eaiviadt atthadeviced by

exanpl e, a ngepbgidRs vﬁwl&péblﬁpcfahg'egmpjryeérﬁ/é}gzoﬁ{a%tlﬁﬁ f Pk madidaRf nat i ve shape
relative to the arrowhead desig Icted. Such alternative _configurations

can be especil@®1%) usefMimeiRLS éPWrP mateyiplg|ate Availabls 196 faricatione piercing
sequent i al | yqgdvice€4o0dUsLBY nwt@ra&,rmmw baff ard mdnhﬁt@atto GRITRIE] SUAGhst fkigRsOr nNore

conponents) . %0074{;\/ n ex%npcl;sasr th aII 5r91% WhlO rt]e be Iut|r (I)nZ?d asO)Part of a

m xi ng asse 9] arious utch as polyamides, p yacrya s, polyca ates, ep
polyurethanes, polysulfones, polytherimides, polypropylenes, copolymers, etc., in either
thermoplastic or thermoset varieties.
[0073] In addition to the piercing structure depicted in Fig. 7, and variations of
such configuration, the invention contemplates utilization of alternate structures to
puncture a container barrier. Piston 200 can be adapted accordingly. Alternate
structures can include, for example, a needle or a non-coring piercing structure of
alternative shape relative to the arrowhead design depicted. Such alternative
configurations can be especially useful where multiple vials are to be accessed
sequentially (i.e. during preparation of a medicant comprising three or more
components).
[0074] An exemplary vial 500 which can be utilized as part of a mixing assembly
in accordance with thre inver:tion is illustrated in Fig. 8. For purposes of the inventiczn,

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



in accordance with the invention is illustrated in Fig. 8 For purposes of
the invention, ti 4 the term"vial" is not limted to a particular container
structure and can be used to refer to WO 2006/ 044236 PCT/ US2005/036071 16
vari ous comMOaedse3d ncl uding containers utilized for pacewssosbieea wel | as
non- parenteral materials. Vial 500 c&an be, for exanple, a bottle such as
illustrated in Fig. 8 having a cap portion 504 and an upper surface 502.
Vial 500 can be a glass bottle or alternatively can be a plastic container

or other W&'bgcfljsadontﬂiﬂdré meddiag Iaugahia@nmhie)a for patehtetad a?] Rell dewe?{ga@dtefr%r f
retaini ng an OI‘ accessi ng a | cant or onponent. t her ef erri ng
Lo R o "8 Tt nE R G T SRRl B g e SR BRRS T B O BINg By o n
structure 4@P visbnveed €QA0an Iuppérhamabélmzr at\ma)ns(m‘ cemgrgengis, beteyige 400 is
illustrated, as 504 of vi al

SI n a se 506 Wit
500" AccoPEREIFD HATRAE a‘et%% o S M S T
access hol e;e%eelopsﬁdofor &tladm’ﬁdﬁr@l@hcédsumdapﬁ@ﬁ(&gew\monﬂﬁﬁent[tm&ﬁ] An exenpl ary
associ ation punct 400 and a pisto acco ce with
the tnvent | BRTE honldhet b G ionstirs Delarah tureatpe R ESIOEET (Shown
in Fig. 9) obpietdrey gruetireinrdhngndlesli 300. ils tieeilbsbchtion bhemga@ememtnﬁemde 400risi on of
passageway |ston st 0 c r | _po on n..pr.ef bly be
di anetri cal"ﬁg@aet% 98835'”& aht?(lm\?é % Segtjngrébg m%ncg Bo ét{ﬁ%nsggge%\ﬁ}gﬁ@?t o allow
seating of Acbchdmpiyeﬂmd agees$ Isubvided frcﬁng\uthmanaic'ﬁ@Dtthrongﬂ\ hgceb$ holgt4bltids an

exenpl ary h{iﬁﬂr@&hﬁ@ﬁd [?E[;ga ekﬂggggszo_&s present at the first end 204 of the

pi st on stricture fitting 203 can have an interior area 207
having a bal87€lur f acénzigmpityraspositionraf rwgn@eimgc@evwf)@a@'@i apistontB08ugh such

interior arg @%me%ﬁwetr%%ve%@n #ﬁd&fﬁ“ﬂhﬁg""?@ S %te@ilﬁsaéesgbr{thhﬁ‘%ﬁéat ed as

being fl at, e 1 nvention conte ates seatin con uration
central pofsiown Bf Figh®sef dhe fwa@tumgsdie\scer S §e@tew thmlrn agleggingloportion far m a

pedestal omRa0QZEWAN 0206589}5@9011 st‘éﬁme"z§1 a geeH rt&hmr%l’%rﬂgw %r‘i I~Hrdﬁ‘eﬁaﬁﬁ-‘x hai sed
portion is an extension o | uid passageway rou pi ston and is

conf i gur ed dfagtetticaliy PW@rgeﬁée'ﬁUﬁd? @Hhengodens efeoaSPegew@Ogéo éﬂﬂﬂéﬁ?aéﬁécﬂjs to

provi de a ﬁ@:@lngcﬁrbbtgib trg. plrofaddiﬁena'cllﬁl@@ﬁ@ce@ah \éﬁaﬁplﬁﬂsmmgmefa@@eldéé3 and
the top of yijal confi dto allow

bt oper 11t EORGTeSRE) BrMBASH ENADHGT BB EPASTHP arA% 1T gt FIORS ZhE cPBoei vi ng

housi ng an®avessipeiriaf el 207 hémﬁdv@bmrwﬁuéd zrgs wlnevpmmnh@eav?de AontRkting ar ea

207 can be of suffjcient si ze n of vial . cont ai ner,

such a5 cap BTtk HEP piEpGee Pat et AR F B Uk Bas i ueg 2fbie st

partial |y beingdat atd mvartivhicantetelafestsientivgy @n8gurttehstwiasna b lcgntrdl ipbttiongf 203 can

have an Ourbgée glﬂl’?a%%tflrS igfraised within area 207 to form a pedestal or boss (not shown),
where a central opening within the raised portion is an extension of the fiuid
passageway through the piston and is configured for seating the puncturing device. It
can be advantageous to provide a raised portion to provide a space between base
surface 213 and the top of vial 500. The raised boss configuration can be adjusted to
allow proper fitting and/or positioning of a particular vial within the receiving housing and
association with the puncturing device.

[0077] Interior area 207 can be of sufficient size to allow a portion of a vial or
container, such as cap portion 504 illustrated in Figs. 8 and 9 to be at least partially
insertable within the fitting 203. Additionally, fitting 203 can have an 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



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). Wiere fitting 2034is configured for insertion within an
ext ensi on O yWs/044236 ri dge 205 can preferably be WO 2008C 0445886036071

PCT/ US2005/ 036071 17 configured to inferface with the extension structure
to all ow an appropriate positioning of the extension structure relative to
pi ston 200 as illustrated in Fig. 1 for exanple. [0078] Referring again to
Fig. 1, a gejoem@redmtlrlnemde@gm thé estecsisrdstncireMat dilotvies apbmpeatteipaeltlémmg vthe

il lustrat ed d| ment can c rise m nent rovi ded
within vial WW ;rugte'(r:eorr? en'pod?%% ﬁé(g%o'ﬁuségaedtm Wl n )??(?m & barrel 100.
In an initi a[00781 ate Beiemngtagatrhte mgmtblargermgrabfnettﬂrc@oto\gplmmmpmiaem sith g&ch
conponent is is Q ref | ided in
an initial p%Ve”F?”aftr?rﬁ“8|”[é€F{%t %mb? ek %a”anE“% '%?re)img%\nrtgthco%ﬂ%la Xtég‘bﬁ%eé’
initially divethoseal 500 with a"setérid @ogionemtrprovidesiokithirgsyfrings tampeld Sa.gevayinitiahr ough

the piston. sIt 97%r tJ) e o@ﬁtbtrnigtéf%e ﬁ}o%ﬁ'ip{)ﬁé/ é r?-:%gh %ngpdn%PPE ?sofé[te%)fké/m gn%pped of

ot her wi se seat (‘ho 0 or out of
syringe bar rwherle’@tdrtﬁootmhreteln@ly eremdemmamdnml ptohleorssaiatlmgev th@spinge b206! i s

nitially dlaRORRR bd Bl 3t R-BOSI 1 Aord BEOHR dORbLE o8RG, SlayoyT | NG

barrel 100 and posi to al l ow contal nmen t’he cond
within the §prpu@tg@ematq*rm St opper 208 (illustrated in Fig. 2) prefer abI y

rohibits afRR of t I een
ltohe i nter ngl surfac r{;@e%(‘&?%{h‘?@ Sytlﬁ(ﬁnw 'tsgir&eFang o%)sbé&g,eothgws% scafdd

housi ng a % Wil e val ve 300
is in the of(Potsheye) ferwrohhlbwasew @fgnq\ierﬁlmt@ﬁewtw SHIGE] arrel ORdeiougbHew t hi n

extensi on hoéé@d)rﬂﬂet@@f tHet sy&rﬁtgfeo bi@toﬂoé(ﬁdistlhﬁéllysHEE‘oéeﬂﬁﬁratH PBe poditibn
al ternate aspects per for rrew%qan end user of the mxin assenbly or can

be perf or nebrogef be g Mc@éayrl el 80 @eeét%t@ne(cbtoﬁ'ewea ainstesp! the

Regar dl ess, debénd c8mporfeAP/ vEBIRE tE kgringBi bdradl | Y SR gaﬂ desl (hiestReed M &%, and
preferably to be spaced from unc ure devi such that the tip of the

0
puncture de\AreEraPly eiblisPasRsss el e&Bﬁ‘P%Et“t&OFhW%\*HQ thep%)’f'f‘?%ﬁa%? Rpfens500 as
initially prigyinceehl s[tr%Bébftﬁb@tGu@@mid”taé bt@np@cnd m xi ng of the separ ate

conponents i ired V|a be epo e

sl'iding vial f%"gﬁff ar t By "ﬁua?‘r’g SR B o PRaEOR oV'é]e%Pd%P&E' g %ng T

punct ure andndmenqnasmthlrabktynsrmeom@mb 600.oUigik tbh:ez satpd vhmat @mtairtsemnatoen barrier
portion of t ncturln gccurred ve 300 .can be

rotated or oatl ﬁ n|;avv| %%De gggsne% ¥ r?{]oengn oeﬁeon 'tm%ﬁs%ﬁm waohaa? Ibﬁl
passage t hr qeghrndueprjpr &1 packa8og lmf theeqeeemblycodsmgse@balb\m sRegardlbss, the vial
communi cat | %pggﬁtﬂﬁqg in’ttg‘ﬁy bFBR/ﬁJreH Q5 b8finté{&taa|nd%qgel%ﬂﬁi/ tB %% spaced from puncture
device 400 such that the tip of the puncture device is not in physical contact with any
portion of vial 500 as initially provided.

[0081] Once combination and mixing of the separate components is desired, vial
500 can be repositioned by, for example, sliding vial 500 farther within extension 600 to
allow device 400 to puncture and be partially inserted through the septum or alternate
barrier portion of the vial.

[0082] Once puncturing has occurred, valve 300 can be rotated or otherwise
repositioned into an open position allowing fluid passage through the piston. Such
repositioning establishes fluid communication between the 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 assemtaly. One or both of the first component and ¢

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



interior of syringe barrel 100 w thout exposing either of the two conponents
to an environnent external to the m xing assenbly. One or both of the first
conmponent and second conponent can preferably be in liquid form Typically,
at | east twe2owrmpeaent WO 2006/ 044236 PCT/ U52005/ 03607 PCTAB26450360T t he
syringe barrel will be inliquid formM8 O'ten, the conmponent within vial 500
will be in adry, powdered or |yophilized form but may alternatively be in
the formof a liquid, solution, suspension or other mxture. [0083] Where
vi al 500 convidiimgesyrnye-Harmel dillberipbadnhtorma Qfteguing commpgme mithinyiah 680 méld
within syri : [ n d wth
the components it hourarashOBIHETrELS ety it £, RE-SEERALT, o

| nitial posi%dwien, suspensiveesAttepodture. on such that stopper 208 is repositioned

"o be mear of i) seconthentd chosilJIAe bR LomBy: S il oegmRidnap: al | ove

fluid to fl ow mwithint yringe er throu 1 ston into

vial 500 vi acopsgings vabp. synnge Hzp @%i‘ebep'aEE%@édﬂﬂ’ﬁ‘éV'af $Q9|amdar@a|qe| condineg wilsses

t hr ough pun%grcbmgorféﬁvwmn &stod&pﬁﬁ]ex%ﬁlbngud% pidih mfminﬁ‘@ﬁ'urﬁt‘%l AL S can
be perforned or exa forward and réverse slid %Brmtl on of

pi ston 200 e a0 thonéugfwiahg@pmep%vs ieRogitioneg {prs ﬁ@afe't SRR BN, The

punpi ng not l&rsyhﬁgecwwumbedswmé}.dhb%&@h\@oﬁ%umotﬂe@ frdMP VRhIRORE tsgmg;
al l owi ng fluid comruni cati on_between the qsoyrl nge barrel and vial

typical 'y wi$RMPREINIGUEN AYMEOT ANty Wale3Q0\a ¥B¥e BPEn DURNg dieneassaesd e ni xi ng

can be conchmd@dhmbwa@fpagéé@ghr@ogramﬁcatnhgae\ﬂéezmcal 500 and/or the entire
m Xi ng asse

or tio i ng, action and shakin
agi tating, mtf 84nce PGS RYA 'Be‘{:%ﬂl"é’ogﬁ'régﬁaﬁp?(Bﬁ"for‘inﬁgg?ésf% g%é‘n be
p(r]I epared f Orfot\ﬁa&ltﬂlag@rre@frsd BiRliny g@fbrﬁgﬁﬁlstoﬁ[)zOOl\ffbﬁtﬁe tth@he Biridgar €arieh irpA
adm ni strati,on-rea agent t evi ce can be r a tln
Fhe noent i o PARPFRYeS Hilbn ' APe aRiieR BP0 R Ruffiied Rk e B MG Be) 2,
be conbi ned opmt;iosmbre amivwnguﬂenpl cwmhummnorbbei\mn dtimsﬁmgbybarrbbandmlhﬁbte
f1ow ng into fh aeillys\Wh Qe iy ﬁeﬁqQ in éne H%Gﬁ]"g)ﬁsm&#‘d Aﬁeﬂ 9e1 Sm&‘r’n Cr%b%‘é above.

[0085] In or ¢ pr epar trans er groadm i st agent,
t he m xt ur ecopdnctépEbydshaking iontgitadign phgs %O@yd/bﬁmem}mrefrolmngmammw osbydi ng

pi ston 200 g, neaEI&@BfV}%rrﬂJ {)q)édnBH an%@dkﬁ@' Eétat%%hité "Enad L cb paibntd WAL ed

position. In o y extracte ITDVI ng stopper
208 toward theenfriixesk th@@dsmblyh@tsewnen@'ed Ifmmr@hsfgr of thgpmixed paeitivg viferathe or an

appropriate ggasd éedq &ﬂ%éﬂaﬂ@ﬁ el d (r();"lsaﬁtttHé Belitd E’aﬁ B@Rr%)ééﬂee%r ad?ﬁiﬁn%ﬁétmgvm ve

300 can be rotate herw se reéep |one I nto | osed position
bl ocki ng f1 uhe as%é%@@vw&wld%rrﬁtm@a@ym i gedifenal epmpeiedtrgtietindegiontigd The
syringe barrgty th@amarbeémcheaw&ﬁm@s&eeby 1bPExafpRTRbRIng el ritfe \ia 8P such
as Luer-| ok S%%gnc}‘ éntdt ér?og mlxmg as described above.
[0085] In order to prepare for transfer and/or administration of the agent, the
mixture can be drawn into syringe body 100 by, for example, sliding piston 200 in a
rearward motion, typically with the vial in an inverted position. In other words, piston
200 is partially extracted moving stopper 208 toward the first end of the syringe housing.
Upon drawing of all or an appropriate measured amount of the mixture into the syringe
barrel, valve 300 can be rotated or otherwise repositioned into the closed position
blocking fluid passageway from the syringe barrel through 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 meedle fitted to the Luer-lok fitting during the

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



is to be understood that the invention also contenplates perform ng the

m Xxi ng/ preparation of the nmedicant with a needle fitted to the Luer-I ok
fitting during the preparation stage. However, the needle is preferably
capped andverabogosieri ng such WO 2006/ 044236 PCT/ US2005r08B682005/038@710per at i on
or otherw se prevented fromall ow ng pdssage or exposure of material fro m
the syringe barrel to an environnent external to the assenbly. [0086] Were
a cap is renoved in preparation for transfer or admnistration of the

agent, an aa&émwéraétﬁerbvrs@rﬁéwmémewrﬁ%uswmb @Ssa@eﬂﬂ%db@ur@aﬂﬁwle’mal tr6 ansf er
tube and/or other @Fr opriate fitti n%ﬁ? be Entbﬁched to the Luer-I ok
connect i onthenyinge basiet N AIMrNant SXEER Odhe 8%€0PYby sliding forward of the

pi ston wi t hjpogdihe bayhele a cadhRremovex peplepagtisrhier QﬁlﬁferrIblSadDiﬁmi%halobabf el
through the needle or alternate transfer structur at the PL{uer k end of

the syringd'® 23R ¢ ZRRPRYate dransfef SPHED SWFR RS\ANGE oy “Canppl AR e
cl osed pOS'ahd/@ﬂ ottter Capgphapuibiie Alihgr cemt ibeehyachbd ansﬁweerﬂbkbeoracactmplarwed by

di t t | |
Cnder st ood TB)S ALY 158 SHL R PPD POREIT Rt SRR e BTl 11,
such shows ttadrégr evabingsie corserad of hiee banenthtaugh tﬂmmemjp \oaraﬂtamataentrafrsfetl ve to
t he m xi o] j igs. 1-.10. h : | atj t
those 111 st Pavadt e D Todfnd pETieebdve SPERER 0 e hofometiloh [BTI4 e <°
havi ng a apgeadagin thatlosed gosition tueugident Alfareativelg| tansfeecarobe drsseplsesd

I

o eVt OUS! Y e, B PPl TS okl S BEUFLORAORA TS

poti on 201traase3klﬂ>dﬁ mrthE dreatures can be simlar or identical to those
present on tbﬁgﬁe”“ Oﬁ?flerrﬁg neRS% FF? W\g‘%hcrg%v&e&teml{% p%%@sd?rt'ﬁ@in%ntirérps 220a
support en

can provi de additiona thereby stren
i |1 ustrat edaving vyiagen cﬁithe@tm@wnm&mwéh@vre@eﬁfﬂs at10va@qrmp§ept§§htar ons

along the \Lengbbvofo iHage SluemmiBenit 'egmer hgurks aFé)el%r lgbﬂ)@ﬁrrﬁﬁw%?i@ itdatiet e

invention contenplates alternate placenent and/or alternate numbers of both
ring structh@yieg azrEendaps a @r grynjavetigentfipereitivenl Wpse Bentt PIGUPETY-ol Ui ct ed

in Fig. 11lenh888R8ht eﬁo@hwwmg N 1Fidibtonl bortRA200G @Q{h@wﬂfasr hBvisd natellrgs 220a
can be provided to be gapped in the region of valve receiving opening 214a.

The wi dth SHUEHes g20R esenansdengivisealons i eIPB R0 KT P4 ripatyfracen fe

insertion @fmilaher Y@'nﬁ@él&@dhéé@ @Jeb@w d?p%ﬁ\)eﬁf'tbrﬁgsyrmgetph\ﬁ'ng'éﬁ@@vt@éﬁt iTpRe of the
valve within the IS not

e extensio sent on the
nead of  t haSRETReSl B 2B SHLEPYITE BIAPEbAMRGL o0 MEGPRYOHE b TeGIR'aE, i th
a rib upon Asofiatraen, fifg tshectirab \va2heatba Skcpresa aadumlsagmmbw@lgl ®ve proper
,? E?gfjglhots ﬁg ”D 815 h%nétgﬂ ggmotnhe Itvglt\éebeaﬂgdéirls{ogd qe the |nven’tlonf Icontem;g)la sagevvay

alternate placement and/or afternate numbers of both ring structures and ribs relative to
the exemplary configuration depicted in Fig. 11.

[0088] As shown in Fig. 11, one or more of rib structures 220a can be provided
to be gapped in the region of valve receiving opening 214a. The width of the gap can
be configured to allow sufficient space for insertion of the valve and to allow positioning
of the head portion of the valve within the gap. It is noted that the extension talos
present on the head of the valve can be specifically configured to come into contact with
a rib upon rotation of the valve head. Such can advantageously allow proper
open/closed positioning of the valve and alignment of the fluid passageway through the
valve and piston stem 201a.

' [Q089] Mixing assembly 10a as shown in Fig. 11 Etilizes an extension portion

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



val ve and piston stem 201 a. [0089] M xing assenbly 1 Ga as shown in Ftg. 11
utilizes an extension portion 600 having a groove 602 extending partially
al ong the |l ength of the extension housing. WO 20061044236 PCTI US20051036071
20 Extensi WA 2pW#42860 600 can conprise two grooves as i lpcwaiseasessonr can
conprise fewer or greater nunber of ¥rooves. Such grooves can allow a
slight expansion in the interior circunference of the extension housing.
This feature can allow a tight yet reversible fit to be established between
ext ensi on Bxterssiong G &Umctamicampﬁa{botwo@m\@sagplhﬁratw@fc%ntd@mprikélte&reﬂai area
604 of the_extensi nf erence ch is htJ 1 ess. than or
equal to t%rgat%wrﬁﬁ% qur%ciyﬁ? e 8r°8f’e§/? E’Hoa Slbqhi éin ﬁ‘.fnmEﬂ”wa a

sl i ght pra;umfanenaefofﬁﬁeeeﬁMmmnn@uelog alThisvieatre eah iatiow aftighi vt ré@sibistich '
confi guratj ol LEAeQR |l ow. retenti.on al 50 vvlthl i nt ernal
regi on 604{0%% e%% '%h%gg) Wse%a%p eXS@] Fousm é 0 V. {all'lg&{ll al exf'ﬁ%@()\]"hefﬁ &9 engt h of
t he gr ooveifs)nab@Racelin bfethe @nfengfon éds teociedulmberemmeswhictors slightha reds sma&bod i zation
of vial 50 ti i m or cap
o vial sodh ik RS AY R Akl RO 2, Yhshsh 2h B3 Te 2CTb0

(di scussedeXpbmlew)Jf tﬁ'méwosmg:ed aile\lvamsem@mop vEhrboal | S\Acfpaokfagynraignamw or

shi pping o I ap of

el 500 r SeEnERRABY ctenh JF ol BT TSt 86 L BF Skl T

mat eri al s extrd¢tdie viak ent i onal engagenent. Accordi ngl y, the Iength of gr ooves
602 and th ativ t S

housi ng 603Odgﬁ var 36/]- h\l?ﬁ‘%]ﬁ’t“gf)ﬁ{h?)pd?‘?"a‘@ ésq%gg%aﬁgb% a%dgﬁ?lﬂ&ﬂ(ﬂgﬁog}t I%endl ng
upon the anslsiabilizatianeafcyiah Sethdithio diethayainadn aposian whicdepages ms;ep%lm:w housi ng

and the r e&a%tdfv\ﬁalsﬁobemoé spé/dealrefé%)nsh[po%(?altﬂve'?@ pRAdLfel @We A0 glidtakdage aspect

of the invention is described wth reference to Fi 12- 13 Referring
initially hePwi ghespaced elptionhipscanagliont Paskaging fpor fAnsassemRiYxi ng
assenbly lé%th b} haRmbRdldaicdwkbRGh& 858 Bhlidl 850 FeSiFd iRQG: pridr tddfeMbvaIUS
figures. Conponents that vary relative to those illustrated in earlier

figures ar® sogp Rl & PRERIRY MARIIAI RN URIrPtentiosa! ¢ngReegetin ASEPEREYnt® b" | or a
uni que i dehdth ioPfrobedsadNgnd the rélbmeeleﬂgtﬁ\w EHesdrvowssethd the otérall wmgmd@frre nt

Tt g 20mSe8;00 San ReRoRh Sotrhp Bn gt R G bR B b o

ext ensi on featiad iIBggte @AY pbsitidhtgroe devisedoomvittin Buchmousihg anditheaeletiveodizd oft t| ng
203b. As |Ilb1 trated by the expl oded view, puncturing device 400 can be
seated wi t¥f ﬁ?gjl ston 200b in a manner simlar to that described above with
respect to[Qoan] i er dnbediitiveat siternAtilei Bsweval df ythe hieverdipn oasdescriges] avith f i ns

depi ct ed ir@feﬁ!nge t&%lésn 1§§1%00h3116h916 M‘iﬁ&l‘ﬂ, Po' Igitg.orl'Z,ZQL%H shows variation of the
components of mixing assembly 10b relative to the mixing assemblies described in
previous figures. Components that vary relative to those illustrated in earlier figures are
given either a numeric identifier having an appendant “b”, or a unique identifier relative
to those previously used. In the embodiment depicted in Fig. 12, piston portion 200b is
shown as having an alternative fitting 203b configuration. Such configuration can allow
a portion of extension housing 600b to be received within an internal area of fitting 203b.
As illustrated by the exploded view, puncturing device 400 can be seated within piston
200b in a manner similar to that described above with respect to earlier 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 oﬁne or more alignment

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



can be as illustrated or can have any of the alternative configurations
descri bed above. [0092] Valve 300b as depicted in Fig. 12 can conpri se one
or nore alignment y markers 312 preferably on an upper surface of valve
head 304 t avardoeod4desi bl e and/ or WO 2006/ 044236 PCT/ US286b8m36£05807121
tactile alignment of the valve upon ingertion within opening 214b of piston
200b. Al though depicted as nolded arrows, it is to be understood that the
invention contenplates alternative alignnment markers. [0093] The extension

600b shown idaiifbi é]}gnﬂn%ni lok &trvam@sup@ﬁplﬂgérﬁorpwhlheoééwr@nm451of \M'é%lﬁZb@?
ext ensi on housin has a non-uni f or m out er. cCi rcunf erence,

ext ensi on hOlRGUSY BOOHCL AT CWIRRS 8EOWS {trigt 10p8Pt prsiersiensh ”I"Pévihﬁg'”éie%t}?ﬁl | er

ci rcunf ereng@qtg,hplate@ aa@mgm gmg,ﬁmémnm{}@@b Such configuration can all ow
i nsertion anﬁ eatln ortion, 605 i'ston fitti

n_the
confi gurati df? 3b as eii”ﬂ nsagy Ghyd U@Ar] L*ﬁhézf”éiﬁtf%?%gsﬁ??tse% %% VoH%Boob are

descri bed ap#empihe Extbhgior hbusig abedh neh-Uhiforef 6mteﬂ6)®cdnﬁer|€hg§ As3Aheame B. As
shown in Fi

.. 13A, extensi housi ng 600 an in n area 604
oot ureq Dot tASSEE, b Lot ABrlsto i i, a00phl bEE TeRhr e iabe o
cont ai ner asw@ﬁif@n’eh&@ﬂha&b@&on@ﬁﬂ@f 608Y. eSuwhalosfigifioncan atu éivdriion and
I t udi nal | h f th t h i t |1
SV ant oxpareign o BitinadRoa B¢ RN Bing PRUEREAZOO AL HEIER | ol opent ng
end of housi [nggthOOb cdaie fmmes afnexteﬂtsmnrm]Obchrardesc&nbe@qualmdr@ fuly islsirgletl y
smal | er than di a gr of ertion o
Theer ton onth AgeGhEl T Gbs a8 aBhfin hFia, BAY BxbRlon halslff cBiras ) o
602b. Such eoriftegat ateaoﬁoﬁanoralgbmd & ssvaiye fd viahsdestaaba Istamandowalof)r |he

inserted vi gheéBaZtLB &Qﬂéﬂh a&% %séé\?blteﬁ Qt?cf O' Vel clar g of Zaggél&go??’c%e{?  ehfllgcussed

bel ow) sl ot can ion w st abi ion posi 't oni ng
during stor mgema:hrwimrfrosfhthgmqeg'lng[@@igrﬁ]there@rt@mm@wmgﬁo gllovd SigIt gxpansiast a

portion of efthsraewn@fm sB?nelr@tﬂcb?rthé‘Fé%@wiﬁgﬂagerﬁﬁé@ﬁd ohsﬁhgéb@acar«me%?b

Preferably, at |east” an interior g rated wt segnent
contai ns ri BB igeTE! disimeter camala®sersslighty posiieritban i é'ﬁﬂﬂe?eétcélani/'ﬁ'gpf\'ﬂf dp 500

(shown in Figertidr b et/ nlnrsé\ﬁoreéfttﬁ@%fapébnr@(H%@ﬂe h§UQ||?'g bidB th&preddilidtdronal I'y
provide support for  the vial wWth t he housin puncturing of a septum

or al t er nat F'9ts G92br iS¥Eh configkration Car[ @i@%ﬁ st i 801 ﬁta ih@atlowfa@psn%?ﬂ@dé%iensu on

600b as havlmgomb;hgno@%malpaﬂgu@nbac@gmgoasrpb&a Bfsciid3b @ THeRiv) Hidlewabb aff
openi ng 604b, it lff\}(\'\ﬁigblunderst o?d that the | nventi on cont enpl at es

al ternati vea%@i'%@ '%a el oy B?%W”H@djuﬁf‘%ﬁ@ra&eﬁ&g@f SHPRIFY-an entirety
of the interfoogs)sur f apefening 3€BIIETEB, @ORAst alptRtidndferiemyth & tlewkdrlos aradhar rib

portions w t(glmprls.e interior ribs 607b. Preferably, at least an interior length associated with
segment 605b contains ribs 607b which can assist in positioning and retaining vial 500

(shown in Fig. 12) within the extension housing. Such ribs can additionally provide
support for the vial within the housing upon puncturing of a septum or alternative barrier
material.

[0096] Although Fig. 13 depicts extension 600b as having ribs 607 along only a
portion of interior sidewalls of opening 604b, it is to be understood that the invention
contemplates alternative aspects where ribs are provided along a portion or an entirety
of the interior surface of segment 606b. The interior sidewalls and/or rib portions within
housing 600b can be contoured 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

4
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housi ng 600b can be contoured to correspond to an outer shape of vial 500
whet her the vial is of the conventional shape illustrated or has and
alternative vial or container shape. 4 WD 2006/ 044236 PCT/ US2005/ 036071 22
[ 0097] Al twouods/om2e6si ng confi gurati ons havi ng segnent s poi/usgmos/egoriival ent
circunference are illustrated in Fig.2212 as being utilized with a single

pi ece piston stem it is to be pnderstood that the invention contenpl ates
utilization of such housing configuration with any of the alternative

pi ston confioasy at i ORKhEIRHC hblrsh keh uﬁatuorli@@ﬁ% | Segattdist ioPhoh@qtiBlent
enbodlnents degcrlbed above MhEFEIJ%LIa| g provi ded |ndg pendent |y of

t he pi st onc”ﬁB'P”felr%}?e@fe ¥lpsiralradin Rig- taaﬁ@e'inﬁ\}@'r'f@fjdﬂtha?dﬂ'i‘qh? Bis5¢ P?tone?ﬁ%rrpasses
conf i Igu][ at .td ®N%o \U@epmeastmwt nes m\fenncrmt e@ﬂ@dnpngtgghuttlmlopl st @urbhpﬁd%@shr@n as
exenmplifie exe r i ston c tures having

numeri c |‘H’é‘ Q‘ir"f‘tic’g‘r"g%\ﬂ”ﬁ’ﬁf %ﬁ %g af%?t gléfa‘ﬂﬁ’?t eﬁﬁl?egﬁe’feﬂ'bm earlier

enbodi nent sgo(%gb} is 1® abemomctxi aith ehfbwmeﬁts ddmﬁbetdhabcgen@mbmcmmcmn & Snd

vari ati ons of the ear odi nent tot odi nment
top ot ed ORI HaspenieryT T DECRdaTED SR ForBPEne dvbeta i it on
200c, st ope;mbmpanfstes @onfifurations m‘n@ve dejdntamealrs |nrugl;ememmemb pnstarp@b&mh asor can be
an integral F}a[yt Jst1g %_ﬁ ord| gﬁ! % 0 sho ert p can _conprise a
material tHEt" iePf'ér '9f r'6m t 8%’95%0 H’E'{s (00 A péa'fSF gt "t er i al

i denti cal itlentititre wﬂhuaéhreap;mndamu et chdlsiﬁrrgmshdlrorri th@i stbodimesn 20isdo He0099] The

al ternate aspeehy \9er taf ”Ve%’é?él B‘ SiPaallons & th%‘éa‘rl ?'eH%Sdl Al ation of
? I}e 9 con

t he extension’por SUrtace 652c
whi ch oppoaesapbiyrequal@rﬁd tﬁ@émbocﬂlrrlehbdq@lcmd)ln Fﬁg)r1|41 riglsetn beradﬂmemilymtepart nment .

Cont ai ner (0505 &A% 216K TefobPodi] haAl Sbytd B LORUBbSHER diidpga comon

fabrication event ng an epen ent I y formed
cont ai ner orgianlpet &y vtagem! triad dﬂpuatcbmgoqgor/%chwrrm@,@tqppert HBeptagtapmprise a

Al ternati Vgl al?f?el?td?’f fofloforR %t pi&Bn §RACor c%%eb@nﬁe%vcff ea)srhglebfal%énﬁgg%jthreo t he

pi st on. Attac per manent or reversib an 1 ndependently
f or med coﬁﬁ@t?ﬂﬁélut"tzédéféé@ﬁwgd?ﬁowét@@ 294 conprise insertion of fitting

portion 20ggmeg] M | afrhé0a|ie%t@tatsa@éi£r%mtth9fm@hi.&w RO 'Fﬁﬂ £OGdlgiecr i bed
above. Joining and affixing of the container ion to e piston can

conpri se f‘@f'a%@ﬁﬁm%e’ﬁe”%q%ﬁpm WB@"‘ # 6PHRINGT 6 I*‘tﬂll‘”ﬁ@ ha56 FHGRCEAPREr nat i ve

integral Witk Rbpé<R8 fRNfdngUL@d BNshe PRETROratIRd ah)’eﬁdfl&edl wfﬁﬁannﬁuhtl nc: ude,
or exanple

thr ough bt s b be( Faned Houih RO dhe LR (4758 GBPIRG

provi di ng falsrfcaﬂomeiﬂnc@svch ceIpeltiag), o by affixing an iabiepandémstly fdumddepridiyérng or

| yophi i Zattrlugtﬂre to the ?lttmg portion 203c of the piston. Alternatively, container portion 650c
can be reversibly attached to the piston. Attachment (whether permanent or reversible)
of an independently formed container to second end 204c can comprise insertion of
fitting portion 203c similar to the attachment of extension portion 600 described above.
Joining and affixing of the container portion to the piston can comprise for example a
snap-on type joint or welding.
[00100] Alternative integral vial-piston configurations contemplated by the
invention include, for example, providing an opening through the vial portion, for
example through base surface 652¢ (not shown), which can be utilized 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.
* ‘
“ §




conponent. Such openi ng can be subsequently capped or otherw se sealed. WO
2006/ 044236 PCT/ US2005/ 036071 23 [00101] The material utilized for
construction of container 650c is not limted to a particular or class of
mat eri al s. WOR0b@4m35 650c can in particul ar instances bectfosaeshzafin a
plastic material w, jiich can be either3a rigid material or a collapsible
mat erial . [00102] A conponent of a nedicant or other m xture to be forned
can be provided within container 650c and can be isolated from an

associ at ed By{dige barHeahatefid QkiliARAWDonBYudREOYI EHnfond asabvsendtmhmew ye
recei ving openi ng 214c. An afrg Erl ate _valve can. b for ex

ny
the val ves eREQYaTS%gagpeimate SHBBRERROCHRBIR BrYEeY ??rd”%?ﬁﬁeé%ng?m@g@é can be
provi ded W § BiaBtid gtefANAHNRN HRrdittsr dmgl@mh@aalrm@tco@épsﬁm@mamat ai ner or

al ternativel n be provided i tot i ntegral or attache talner Vi a

fluid pat H\RAV)QEOG tH‘?c?B@WOF‘HE ‘3 38 %‘HH 5t 'beée'l"" XBH5& P P g‘i

associ at ed pralived mnm doRRIiMep 650¢ as@dart be oRNENiroh i mnb@eﬂe@n@gmmrwnt from
Wher e con ne 50c iis forned

flowi ng outward th ton, 010

i ndepe%dent Y\@t élﬁ?i"’q ya'i’rPYiQ'chﬁpt’ v§ [ L’?JY%t’%J‘?'VQQt?P&m“IQe ?pBer late

per manent | yval‘aaﬂcam-t]{d foy gi’aﬁmeC%W dwwepfawﬁe destribed am/@mTatelcompomrﬁ b;omdédi i ng

203c to provide. a id sea et e .pist o sur.

cont ai ner 6*§O‘E:Ont%rl“?re¢§9§t ?E{Pek’ﬁ prﬁﬁegfwﬁlwrtﬁ%rolo @egé)é'f) h 8?:%?raugctﬁ%an be

utilized. | tontgnerroaikenatvat SeqmoHad tbalméqste@ral asstmnhadi eoht herid

structure. y o?erb&g Onu iﬂ[]y qgln? Od2Q4 n% t he atop,ca Oq mgq/gllv ‘rhg:jg from
B%]@W‘@'d con ra$| one. %n ‘Qi%logjl? %emr}grmi) 51 ng Cge TS t he

earlier dis ns dati on ures

pi erci ng detheode draset! herprevehemeldou‘@tneatoempameradﬂcmeﬂnwm ouinard Hirough t650Cc to
pi ston 200c IEE% an exenplary configuration and alternative shapes and
attachnent Rethods are contenpl ated. [00104] Al though the integral

cont ai ner/ piP8t1ad st r hereecantdings t658¢ del fdrmed hanendenth aind is iatigeheand thé bs 220c¢

it is to be gﬁﬁ%“tﬁéﬂ%d%[}ubgtort&?méhé?ﬁy a{hdo {lhgg AEdn BQEpL SRR iRSskdbiatibie

nunber of SEII S an S, as’ set ove W respect to earlier
descri bed witpditting . 208a df tAreMds Iﬁlyﬂumlols%ftl cetvigeanthe qision mﬂcnterr@l SHtAtRs #5 a

singl e pi ecgni&iAdt 658kt ﬁﬁé}ﬁ&ﬁv\éﬁyl xth@péwraﬁ@tereébﬁﬁd%@mﬁa%%ah%eacrm.z%%swlé \%%d

above (and/or the rotational valve configuration described bel
[00105] Anofdied thattrdsterag@0laskpan @é%ﬁqa@%ﬂ RECHY SteBIre Mypcardingtyafiisbaad - val ve

type pist 0204c50191¢f§”f§istd°n| 6sh dRdmAesed irked eWhénh dfs@ué%”e@%flélﬂafdrﬁsto (b D.
Referring initia i ston is depicted which can be

utilized i na%m'“{ﬂ%f'?rbwawrg%foém re'?faﬁaﬂeV'ﬁ? xFH@h%{s@@ SrategrRiGRReY of

di scussed abidinerfsst piddR200AIR MIXBMPREG) dontiyWraiidl dnd fHediatie Shi:pas 2Add whi ch

can opti onagé%hlmgﬁtl u%ﬁods ell)rg Cg%gmp%ped or rings 212d. Stem 201d
[00104} Aithough the integral container/piston structure illustrated is shown to
have rings and ribs 220c it is to be understood that the ribs and rings are optional as is
the number of such ribs and/or rings, as set for above with respect to earlier described
aspects. Additionally, piston stem 201c, which is shown as a single piece, can
alternatively comprise multiple segments as described above (and/or the rotational valve
type configuration described below).
[00105] Another alternate piston configuration involving a rotational-valve type
piston is exemplified and described with reference to Figs. 15A-D. Referring initially to
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 whict can thionally include ribs 220d and/or rings 212d. Stem 201 9

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



conprises a first portion 230d and a second portion 232d. The | engths of
first segnment WO 2006/ 044236 PCTI US2005/ 036071 24 230d and second segnent
232d can be identical or can differ. The length of each segnent and their
rel ati ve Iwagelsw+uder eof can be determ ned by manuf act scekloodyseeiad overal

| ength of the pistop. Piston 200d is 2hown as having an i ndependently forned
st opper 208d. However, it is to be understood that such stopper can be
integral with first portion 230d of piston 200d. An exenplary extension

portion 60@dod %nU'sJeb‘@ﬁd @ége@bnt \Mazdsbaﬁ@e i@entieANdri GWr @flerf OThd %h@th%fn@ca vial as
descri bed above. |II ext ensi on port 600d can be

i ntegral wsﬁﬂm%tc%‘ﬁd ‘T:ibfe?&?t'ﬁfﬁ 92‘95‘8 th%ﬁ%ﬁai”rﬂee?ﬁ%ﬂ“meﬁl ¥ V“éf?‘ftérﬁg',téﬁr?”d

confi gur at icveralt #shgheofadaplises. fFMtoMaeoeMStdhowmesmtavmb%nahd@fenaéntly@ormagI e
part piston stem aspects describ Referring next to Fig. 153, such

figure showPRRA" &y %W‘i)’ebdh'ét?nglar%@[’efa Sé@t&e%sm hcaé‘a*he B?gEﬁgé"HBsed
within an ififst @onidh z:aeglo@rpmxfn 200de NAh @nerﬁﬂaq msmw(mrbrcemndag ineg&hfeoned to

al | ow conmuni, cat i an associ at vi al 06d whi ch
T hvor con e et CErOEL e GRS el g tedtriad Sudye s WEIHEAT Pl oaond
slelgrrent 2336 féﬁénshxﬁh poTibn GO0k dart be iimtegabwith tsecdptiQuirttd F3ddv e SacH inyral A

i ustrate I rst segne n I seaf ust o rot.r S|on 226
havi g o paisor g insRE R rg98 %ok BE pSRBL 1 ef wish #Ry RF BB AR B boont onl
protru3|onpaSesum$uxpasmxmnk%ak@dcan be configured to have a correspondi ng

226, A tnolno8 't ustBisERBaaR orEgaI TS SSr 2P Pk ER B ROy EyRAg" st on
contenplat@swg;éﬂwnsmmhc&hdpe@smnadwnmne&pbmuhMgegbbeﬁvnn@smnhﬁﬁwendshapes

other than jhe c%%ﬁi@&c%ﬁ%n%é %qsélB%O({ynﬁﬁu%c%tﬂﬁP vJeQr(r”aWa]ng&éﬂe vRESRPAgSRY. ﬁogd

i's shown as exten ng par OCOI’]I ca rusi on
di scont i nupathwarnRned whigk traveisas the ie@gth Qf@w@rtsjemﬂ@ndf Fmtwegmaetﬁgé anhd

prevent ed. gédﬁdd @%@@ﬁ@gzg%ﬁ 5&@5@%@& & In@agattudmahe PR §4nONAGN

opposi te side of | ock o terial 223. One or nore grooves 229 can
be dispos digstiatethifinst spoment 28P@eanseaeriiae i fewstoserien aradieigine 226 H3YeD aRRiEh, when

al i gned w Hhep Qrﬁ?ﬁ’g!g’él DS WhiER S éHtll'éNNtﬁrb&tzrﬂtr@aﬁ%&%nfcépp}&ﬂuglbﬁ ProRdevay
206d of first portion 230d _into i on of such i d passageway

passi ng t hPBHigh 288t B3P ePfioRisd 33 0ave aAP”%?H’ﬁ%‘i’i'ﬂg Brstegsethtiieron@aiieh  gr ooves

229 can bey eyEdofguriiPeSiebdvd Biotiubien 206. APblyPa RristohrhiaéHape i o
descrihed with

portion 23 Such val ve/ pi ston configuratio rther
reference f'HStfqtﬁch rtge i@@"t'oﬂscqnfq"ipiqt?%f)g)&fus'ﬁ? SF?R?§i G?Z@SE%{WWJ%‘?'Y'B% one or
nmor e o-ri nghardzet sh@pe%ldtwmdnuhéiemlary fusiecdn@an@dpepon insertion of the
protrusi O”[oo%ﬂ ' ec,«_ell id ngssageway 20%% is shown as extending partially through
frustoconical protrusion 226 in a discontinuous manner such that direct longitudinal fluid
passage is prevented. Fluid passage 206d resumes its longitudinal progress on an
opposite side of a solid block of material 223. One or more grooves 229 can be
disposed within an interior sidewall of second segment 232d which, when aligned with
openings 228 can allow fluid passage from fluid passageway 206d of first portion 230d
into the portion of such fluid passageway passing through second portion 232d.
Alignment of openings 228 with grooves 229 can be achieved by opposing rotation of
portion 230d relative to portion 232d. Such valve/piston configuration is further
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. ! . 4
&



WD 2006/ 044236 PCT/ US2005/ 036071 25 [00108] Referring to second segnent
232d of piston 200d, a pair of grooves 229 is illustrated as being arc
shaped grooves formed in the sidewal| material of the piston. It is to be
under st ood WRAW/8442¥ nat i ve shaped grooves are cont enpl ECEFSHWHOIAE ar c
shaped grooves are but one exenplary éﬁnflguratlon Referring next to Fig.
15D, upon insertion of the protrusion into the receiving chanber of second
segnent 232d, rotation of part 230d and 232d rel ative to one another can be
performed t 0GHI0BYN f| Meferanciessconsheaimegs23zeohwlision §RQsh@enirzpgrocgesn?Ow

connection qf I“B%Q@g%glnggﬁ: éﬁ'aﬁe@ﬁr%%%% foRPENINNES siiéfalRtafiMan thd Histn,

passageway between segnen 30d anhd 2d. Further rotation or reverse

rotation canrt Isetoura Pingdesstoed thei g@ﬁrn@tweaﬁ@@eg% gEeEes AtpsCIIEMRAlARd gngdhe ar29 to
again close Jhgﬂéai?,%%&sére%{ a}%egkehtb?a& mf@u@h&m Rafkkg r{eQ%Q% 1fébt hgstgh

fluid access open s 228 are shown as extending entirely hr ough
protrusi on 2pBrijded ﬂlﬂ? grotruge) 'nioc the geqalyingechanhef §ft wsand ﬁ%ﬂm@ﬂ@ﬁz‘i‘)p@tﬁi'%s can

extend | ess ghap ﬁ@d%ws@we@ﬁvetteeon\eﬂ é%rhe%aﬁ%me%eﬁédlﬁ; A 1ot &JcBay 1 vel y,
access openings 228 can provi ded on a single sid such protrusion. In

anot her  al t¥eREOS P88 vatﬁwdgrtop\tﬁsa$29atoc@l£0§v 6%wpwsofca@ﬁsaaewo%@%@ §4PES al | y

or entirely djanpyghos RIGLIHY RLIAHadsfiewdl MetwiichYsegmeh@VEI0dNdH®@aL erurRBmber
than the illustrated two connecting grooves can be provided within second

segment 232d°tEfigh 91 Ve r%iatéﬂ”tciaBr'PetLB”'%eﬁjetof”@% 'QP%C%&%“'QH%@%@HWB%F above,
in particul arg tb agsiABRES GHGcREs BBIGeh tHelt®b Pistarypdpe. utilized for renmoval of
ncor por at AORI0ER n' adyREfEn W agin-eaPerBe 2o - LielpRe LR SN | ui d
passageway tthioaylgprdtiueiopi 26Q8ee AddinbECpnad ky beunderktoed nﬂdtlszeh Ypeigs ¢dn Nnor e

[ nternal |y dPasb Grndrry 20 6 TRg € rergelbal Pl iRy Albisdy oGrerer

m Xi ng conpmpenm_gs tm_spcmpaeepravmed(toure em'aglé istdengf tsheh pratuastononél apotbeon type
s ar to rPRBRr oD B e PR RS By et
rotational puptedsinm Z@péim?&ﬂycefeweaphevreatelnanmbattaam tig lunstnaaddm commcting

i ndependent (%fﬁé\)égCQQHQBF&%%M@QRSEMMSSEE%E%@H Fig. 1, first and second

segnent s of i ston osi n rotated to open or close fluid
passageway t[Wdeh t hén gidditien taatha fratupprebpwn @nd dasadieecobovehén pRsicwgr

procedure. Pé?%ﬂc%]s &@Bh%oréhﬁtéfsn%escrl gﬁygaem ré’ifnox?al rBbeJPE’ouija?é@ ?ﬁoﬂ {6

accor dance lnvention Is refer ence, A- B.
Ref erring t cdeigstratign, ApRipRiairy filter(es trean be I&W%@tﬁﬁrwlﬁ‘@ anwf |ﬂh€gée\1m and an

adapter 700 g€ RoCahrktfe WRMRTHE Bl passageway through the piston. Additionally or
alternatively, one or more filters may be provided in association with the syringe outlet,
either internally or externally to the syringe barrel.

[00111] Methodology for mixing components to prepare a mixture utilizing the
rotational piston type valve configuration illustrated in Figs. 13A-D can be conducted in
a manner similar to methodology described with reference to Fig. 1. Using the rotational
piston type device, rather than rotating or repositioning independent valve component
300 illustrated in Fig. 1, first and. second segments of the piston would be opposingly
rotated to open or close fluid passageway through the piston at the appropriate stage of
the mixing procedure.

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

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



WD 2006/ 044236 PCT/ US2005/ 036071 26 attachable to the syringe 100 by, for
exanpl e, providing a female Luer-lok or alternative fitting 708 on a first
end of adapter 700. Syringe 100 can preferably be a conventional syringe
utilizi ng ¥O2MeP&dss onal type pistpn/plunger 200e. Adaptewsiofosen be
provided to have a first fluid passaeway 706 (denoted with dashed |ines)
whi ch passes through fenmale Luer-lok fitting 708 and t hrough a segnent of
adaptor housing 704 to a valve 800, and a second fluid passageway segnent

707 (denot eﬁiawabre eaﬁéra@hn@é e whles@mpraaﬁr@aamt;raOferrrarea_uréaloker gRIndt@ean

interior area % housi n YQ§/ t hou g |c§ed as inline

passagewaydt '”9!7@ |°r‘i\/3eﬁf"| %@H?@ﬁ’p?% rﬁ&%éﬁ%é&%\?? efgtéy #d °POYeBRR'ng

iggl ed or @r/nrlrg@ghﬁnr%hg é@br&leht?@ra}) o PRigANMIMyer 2040 04dapler 80 chh uisbroa/tded [ E Fi 9.
i nternal cha an o) cei v Vi a uch as'

For examp &5 ales ARGUPH Porsapomss 106y Aol 5h beser TR e i st BaRgRuch 28

uti :c i zed SSerdﬁSdJUlebbd figihg7es a\afualhrog@ruarsrengBtZofmpamlcﬂrbnsnmmM %]o bealve

confi gure contal n assocl at e unct.u 0 C ca e

ST T £ ehf, Stk APl RS RRR S RHPEN T (RS GE  Ba L BB L RS er ¢ 1 o

of vial 50passesoirdroule mgve’ 8A0 tean ilteri@sarde FO8idbexdviabbausingl 102. r Alipegh t 0

ext ensi on ‘rgblrgfeg%sqr(ﬂm W ts%péﬁ%%{ @nceen n congem {es gu?s%ggv%a]y%]&og g?%l} 700 can

be formed ortany appr Wil |
conpri se abphgahg@dmmbﬁmgakﬂ&ﬂﬂhe&mom&andﬁarhe plastrc mat eri al s di scussed

above i {hiGAHECt | B JVLANGR (NOID RS rROMaRI-aRARS oY AN S 00698 e 2Ny O

t he val ve di scusse 0 exe and can
accordi ngl yeceo/ermmab@oamryh @, fohexamara etalsdadesrer i beedna/uve NlarSecbreqoetwrert o such

exenpl ary Yibe¥ & can AL LRliaRt Ay Se¥orinBd A6 7\991hﬁ ”stu%f 768 Wah G lgfl%n&er g@ve a

rotating type valve systemas discussed ence to
[00115] Methoigbresylp foplaimen ipsrpoiairfepattien dedesrpéirenhish can @eespmraé ta ofii xt ure

or adm ni gdnfddl %‘mé%ﬁr%)(uré%\ﬂéeslﬂelsbﬁbéb%Bo&é‘eln?e?ﬁ&f@'v)él Sd)d eri)tHo%rEﬁ 708 Figs.
16A-B can conprise providing a first conponent in an ind eﬁen ent vial 500

and provi dicAg P§ %Seé%ﬁ‘fﬂbedc%ﬁ%Br\’eWt refReah o E1RDSiIPR Aousitn AP BN P'ErENERdOf i r st
conponent wdshiApsyringe 100. Syringe 100 and vial 500 are t hen each

attached to adapter 700. Attachnent and uncturr ng of \éjo 500 can be
performed H9scri bAeAPIRs P8 oan PR f?ré’seﬁé&ta Y BPRIRPTEIE MatLRL Ml REARFICUREYi ng

puncture detpeed@i. corﬁb@seﬂa flasticahatalidl 30EHTB Anyodt thié aiast&Qﬁatamls dsdtissege 100 is
not Irmtedtoa arti ar. sequence. Prefera ve, 800 is in a closed
posi i on dP Al ERRIHEDENSE PLRBSsASF Pase; Felve &Y e aan ofihe Valle
types drscussed above with respect to exemplary valve 300 and can accordingly
comprise any of the materials described with reference to such exemplary valve.
Alternatively, adapter 700 can be configured to have a rotating type valve system as
discussed with reference to Figs. 15A-D.
[00115] Methodology for mixing independent components to prepare a mixture or
administration-ready agent utilizing the assembly illustrated in Figs. 16A-B can comprise
providing a first component in an independent vial 500 and providing a second
component to be combined and mixed with the first component within syringe 100.
Syringe 100 and vial 500 are then each attached to adapter 700. Attachment and
puncturing of vial 500 can be performed as described above with respect to earlier
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 tte syrirlge.



WD 2006/ 044236 PCT/ US2005/ 036071 27 [00116] Upon assenbly, valve 800 can be
rotated or otherw se repositioned into an open position to establish fluid
comuni cation between first pathway segnent 702 and second pat hway segnent
707 al | owi w® Fobaxiddespassage t hrough the adaptor. Accor d‘i’%?@z““#‘mﬂ%

comuni cation is established between ¥7al 500 and syringe 100. [00117]

Conbi ning of the first and second corrponents can conprise drawi ng first
component fromvial 500 into the s e (typically with the vial in an

i nverted podP@11h), diropasseBhipriase @%’rf@l”lqerf@tatt%ors@@%fw&ec’éﬁ’%ﬁ@ﬁ@ it om t he

syringe into;¥bgbn pltion Vb 6siabsh Riid EOBMEABRRADERedrAisICEUIIREASE gl B2 NY
action as described above with earlier enbodinments independently or in

conbi nat i on % rpesonEk PAGWEY FROAENHI D AVt it tPRESA%E oifTUSEd e RPN .

The résul ti nﬂcd&aﬁﬁw %uﬁ%enﬁ%n%ﬁdmsle%swsﬂaé bé’tvs)é’bﬁ k)ians@yamdrsgﬁngdﬂm@m ng 102e
typically while the vial is inverted, and valve 800 can be clo

the mxture PQ‘V& be SrERR@ATNS fifst ApFsIaPRL e BRONGAIICAN SPRPEE %W'Qﬂws‘t

i ndi vidual , agafiRht frof®Giatsid ke th@@W@d {ybi@anyawambm@mn Arbinbares- do@mom ttl ng
108e and a transfer device such needl e, nul a, transﬁer tM
3 'XtH’%msfer

ot her transf ®rcat IR eXPEURd %P?%?P@EPOPBmLWQ? thelsérlkngﬁé(}tf’é’@
or admi ni st r gt ihencadipohérts ax todhPricaa ;smnngoecmhag\de@bnbyd aewuabvith rmgrlbhe

m xture fromt i nternal chapber withi housm 102e. 1

B T ernati ve RORFIBESITBRE TR Oh b Br O Tt o pheddaripebing e "
illustrated eomiihed odrﬁponés&ermieyreb()mng eoaprel @eusbardralnt larem&tnyw&thmd@phgé
configuratio 700 rea t hat. de ed . in nd 1

T ustr ar ed Bershitofoe oaicthy e e s B BHG1R g0 onf PEBBgnded T 0e
whi ch ext endtefmiamraistib beesubsgqueatlyearBBhed ortadméniéteredtio porindividubl eddap@vi ng a
f|tt|ng (for | e it Jeisdf |nge
Lobe. "™ o 5 BB R S MR 4 O B0 BRE R B0 IR

ext ends fronas hevepdsi Qanomiaotfamswlr\v@eaﬂwerttr@na‘esmue pan be alt@dled heeradapt or
addi tional Iy, ao%v@etﬂahéd'@ ?E?'btr ZjlnA}r%stra‘?léﬁ%[f"qir\éqgnl)ft?rgrgaﬂotﬁérli bQ%cREvé’oab €
800e' toat Ir can conprise a t1ng conflgure or

i nsertion orexeheg tf@s’gléwif%fmmﬁmthewal mmn@eng’lt@mswﬁmed}@U@OQéOZ%s i llustrated.
Port 715e' diti r.gi ture
(not shown) sg1cﬁﬂas tq(e}a%/lge)r(rl]%ﬁg%gﬁfedru%ﬁ%ﬁ%f %@Iagg@%hgﬂﬁprllﬁggc??a% é&e'%lg{%en ion
portion 600elludairchivEgahi: d‘fSS@fﬁg'YC@ﬁf FQIOPTHER Gifs altRsRative selartab evrdighition

receiving, syg ldihE% ﬁadéégﬁctécﬁw@g HQA\éh§|16§OQh¥‘hFu§thté§a§JWWs b Rhfse-
partially inserted position wthin extension 600e' . Syringe 100e' can be a

st andard conV@nta98Riar haying agest seareent Lm0 sdisei adds SEBNIBYRE-PepEalys 82Qsn 200e

as illustratgda figf p6r@-'71bé3 h@ﬁn@'atfﬂfrggaﬁérV@(an'@}éré NY6r-16R Bipk Giting} toRRonhdeabildi ng

but not limted t e describ
with syr%ge 100e S Adaptor 700e

extends from the position of valve 800¢’ to a second port 713e’. The adaptor

ad(?tlonally includes a second segment 712e’" which

additionally has a third segment 714¢e’ extending from position of valve 800¢e’ to a third
port 715e’ which can comprise a fitting configured for insertion or other association with
housing extension 600e’ as illustrated. Port 715e’ can additionally be configured to
include a piercing structure (not shown) such as the various piercing devices described
above. Extension portion 600e’ can have any of the configurations described above for
receiving, stabilizing and/or retaining vial 500 which is shown in a partially inserted
position within extension 600e’. Syringe 100e’ 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.
& 4



WD 2006/ 044236 PCT/ US2005/ 036071 28 [00119] The triple-port adaptor-
configuration illustrated in Fig. 17 can advantageously allow introduction
and/ or renmoval of material to or fromthe system wthout dissociation of

t he syringwO=0®/od423¢i al 500. For exanple, after m Xi ng pef/ysBioShRHINg a

medi cant utilizing nmethodol ogy anal ogmus to that descri bed above, the
prepared nmedi cant can be transferred or otherw se renoved from assenbly
device 10e' through port 713e'. Such transfer or renoval can be

acconpl i shggofag; for TRXamyi@port 2hiAfdH %nﬁ’dﬁré@ﬁrglﬂgﬂrﬁé@ w atig. tyANSher
tubing or other transfer ap {?arat us to port ustrated port

713e' has a2dy@plagequslyyaiewsintrequgtion m@(@wéamova' Efu@?telf'é'ktoo?r BeRdhe systemr nat i ve

fitting canwiRullbisbddRen as t«aepgyﬂ d ah&of Q/ral &b achereBlanhfle 2afiteShikg &ont ai ner
or transfer apparat usICF&pOlZO ansfer of material fromthe asserrbly vi a

port 713 cahfePEngseMmed utilizjp I’T‘%"Q?‘i"ﬂﬁgé/ 39908 19 Whad diashiedr aaventhe

Al ternati vepragHredinalitait icom bs ahsfafed dS}td’tWém%é lﬂérﬁéved'fmneé?ésleﬁibly déanae yoél i ze
syringe 100 i hde endent%%ha ter renoval g]at he assenb ei t her

i nstance, piUgnPERFEesi Of Sl ol 8‘%” ﬁC%“EJ'éP?%PYTEfBr ﬁ@rﬁ'ﬂfa?l y or

utilizing aatsmhmgwgﬁ apbrdpriaté Q&ﬂ-&ibhsf\é%ﬁ!bﬁlgaorrmﬁéiﬁﬂaﬁéfeﬁélp‘d'araﬁs ® porfipizk . nateri al
for exanpl is to I nt roduced m%g ass nbl y such m'héoductl on can

be acconpl |%%8'85t[i}5£é’§§a61é39 A? Sugf’ rthei ging, (a’tf?a’ﬁf of WEGRERY e’ . The

fluid introghepadveciaingeandia @litetlad afmopriatedor aEh@eni Btodsjred bgRaidéle’ as
appropri at & b)y rram%ul ation and positioning of valve 800e'. Introduction
of a fluid /WG RS enbl y may be appropriate for exanple where each of
first and Jewi@od conpaneiet of Matdrial fromhae \dsadmizn diasyart mge caebpactiwéry) is

provi ded | My dion O cfOURPRLHAIES 0" A 00 28k IDESANLH UL AR B, dapt or

700e' illusth owl Inear nge housi ng
102e' and vinjattioB OGN wtthze syringe HE0efnudapstdardly tafiart remwal framy et assamabfdl Ibi onal |y

L SITD) 1 NGO MLl LB bilhoPARLOE B Smarfu' orand
ﬁét I g% and”s %no ?g%ﬂﬁ

712e' exchangéd suc at vi nge are pos tloned in
an orthogonalllznwaaﬁgeﬁehmp Furt her, adapt or 700e' can be alternatively

conf i gur ed(gé ny);ﬁ\é; ﬂﬁwe?ee%nﬁ{aﬁe?‘layjsg ’as7&2|ﬁqu1daﬂﬁtezlafl r Bkardid SN 'o}ée angl es

relative t as Co are he ortho ona arrangerrent shown.
Adapt or 700@trodgead muaémnblw1ﬂ9v@uchamw<ﬂuqtmalca@@@n@?ﬁoﬁmaﬁwdp@f P3ssege can

conprise a thl'og&%orpffbeénd’:?da)é%r 84rAkrt 7824'0 ThB@uid ilfRBcapYant ¥R c’apiist ed.
[00123] " An additional alternative device configuration in accordance with

the inventaR09 &r fiseyinged 0% a5 arerpFigiichy P@”'FP'@EO” ahpasieningdt ¢AVeng t o
Fig. 1 8A go9senmtdbuction of a fluid into the assembly may be appropriate for example where

each of first and second components (within the vial and syringe respectively) is
provided in a dry or concentrated form.

[00122] The configuration of adaptor 700¢’ illustrated in Fig. 17 can allow linear
alignment of syringe housing 102¢’ and vial 500. It is to be understood that the
invention additionally contemplates configurations having the positions of segments
714e’ and 712e’ exchanged such that vial 500 and syringe body 102e’ are positioned in
an orthogonal arrangement. Further, adaptor 700€’ can be alternatively configured to
provide segments 710¢e’, 712¢’ and'714e’ at alternative angles relative to one another
as compared to the orthogonal arrangement shown. Adaptor 700e’ can optionally have
additional segments and ports and can comprise a higher-order valve relative to the
three-way valve depicted.

[0D123] An additional alternative device configuration in" accordance with the
invention is described with reference to Figs. 18A-18C. Referring to Fig. 18A, assembly



WD 2006/ 044236 PCT/ US2005/ 036071 29 10f includes a piston 200f having a
rotational type valve portion disposed at second end 204f. Valve portion
226f is functionally and structurally anal ogous to valve portion 226 as
shown in FVEQ20088BI23d as descri bed above. However, rat RET/USAYAOHETINg

di sposed at a junction between two p¥rtions of a piston stemas illustrated
in Fig. 158, valve portion 226f is disposed at the end of the piston and is
insertable within an opening 557 of a vial cap 550 in accordance with the

i nventi on. 10iiatludesm BSON 860 Hewing anbiagjonaldyperalve ppitizadispased ai seeamjdiandt i on

with a vialguahas &rhﬁq%@ﬁug&%némnégﬂtmtp%my%aggwg Hiv@ive H¥Aionzal 5001

can be, for exanple, a standar I'cant vial or alternative container. Vial
cap 550 car@s shompini e 1&Brseassinseitag abgyearftPveeVviehiragar tan ibaigidisapsest at

al ternativel Mnc%a%&wewv&d |96H§r§40f awbm%t@fﬂ 2QRRRIBG AP FicC 958 '\B%%@nfoﬁr
receiving va ve portion 2 piston structure. [001 215 Upon

i nsertion GRSNaRROSsE ihér?”Q%fhedﬁ*St@%@“%llss’f‘é?ftqbﬁR yithis @aioperipg epetiignyal 557 of

cap 550, thapbE6lhRiceb@Bn&Owi hathventican/fdiess 59@car$b@cb@rtg@wdqeaunnya%iowe as
descri bed above with respect to the rotational valve depicted in &)f
i or

[00125] ReflRpaniuiglianesih & alugh as gis, eygméwgn%%mpqqmt%w Rig-t1Bfn Vighp

si deval |'s  h bORENSADRIA stRBaliemadicHn aig B alkbrﬁéwedcoﬁwgem@ d&fanof
val ve portion 226f. R ghnment can provide f assageway between

passageway ozmeffset%P%ﬁ@g%?ﬂmns‘i&?&@né@o@se%ﬁw'@dr&@r?re@ EhrdivelY SPRRFIPOFIESEGe 560

whi ch passegvihg &R 8p&iMd G52 Sobntiflired br PaseivingovdNepotd 286fCaPtHadpPistohher eby
allowing fluid rgassage bet ween a syringe barrel associated with piston 200f

and a vi al HHWEnt ai ner associ ated with cap 552. Fluid alignnent and the
resul ting gempajguousupasmegeawayf vave pptiohexber of fegpistdBGito S@ieewtgi of:%nmf_;l ui d

comuni cat i an b i.scon ued b 0si ng-rotation of
rel ative tcg’%9 ‘% ‘fapcgf)&Stg "OI/FHQ gﬁ]mﬁ?g’urg? and'gﬁl 2% &d"S %'Oﬁ?' Va"i% aﬁ\ C,
fl ui d accestesirbeqalioovedcett re@er:’etotﬂhqrdba&tbmaévalm eémaedﬁﬂmga‘rt‘d a vial such that

cap 950 catkdiest i1 ged o 30 89668 oo AR ELAIDN.RIL WM SaBh oo the

exenpl ary i ng struc 6" descti bed® nven on al s
cont enpl at ed openihg 287 ican e afigreduwigs flofl phssa@ewaszsa 228h ofwmaliven pbitign 28f.i n

conbi “at ' O’I\II%’;\%%WQF p.%(nd?%ﬁ pfaE §b9€\§7§éd g %{ ééf‘f{f %B@gg ﬁ%@r‘?%(ﬁ‘s nts

above. I cular cat'l can tiple
fluid bar r |aed§ @enewdma flonet p@g@%éﬁ@ Mhl@tndaﬁemfmm openiog dﬁmhrgughttha@e

rotati onal yalokSsssCoNthoEA! WRasleRIGHES il Faloaddd peAeRCa WhibdeZ kN

combi nati ol Wi th a second rotat;ona _ . icted’in Fa'%
an alter natﬁsﬁ@'@%d wih Pistan 300f RNsica Vi @F aBrI&ingY a$soC Wil €ap 582 edriVider

figures. Sugfhrah bh@t el MbLAIY RBFEWARR RPIAE ROBEUREIY S@eéive
fluid communication can be discontinued by opposing-rotation of piston 200f relative to
vial cap 550. In the configuration depicted in Fig. 18 A-C, fluid access is provided
directly between piston 200f and a vial such that cap 550 can be utilized in an absence
of any piercing structure such as the exemplary piercing structure described above.
[00126] The invention also contemplates utilization of features of the device
shown in Fig. 18 in combination with one or more features described in alternate
embodiments above. In particular applications it can be preferable to provide multiple
fluid barriers between a syringe barrel and a vial. Accordingly, 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 earli:ar figures. Such multiple valve configurations+can agvantageously

provide an additional safeguard against inadvertent contact or mixing of separate



provi de an additional safeguard agai nst inadvertent contact or m xing of
separate WO 2006/ 044236 PCT/ 11S2005/ 036071 30 conponents housed within a
syringe barrel and the nedicant vial. Filters, such as those described
above, canwORdai4¢23al |y be utilized with the device of pergs2d8osdeh vari ants
thereof. 0 [00127] Met hodol ogy for utddization of the assenbly configuration
depicted in Figs. 18A-C is analogous to the nethodol ogy descri bed above (in
an absence of performng steps for piercing a vial cap). Wwere nmultiple

val ves are @mpond@d hofidedivithmansuinge sanrs)and mrmmcaasmalblﬁnakse@u&ﬁs/meﬁ t he

syringe barrel and the nedi I | a f_ t | ves in the
open posi ti &FFC Rﬂ%(?t??dec%ﬁ? B(i 5@ﬁer§8&%%§?B ki {P'gx%ﬁﬁﬁ o FiQi {ha"fm MaNAR// or
utilizationthefeo piston punping action. One or both val ves can be utilized
to discontj flui as e, allown r ansf [ or, ‘ad st.ration of
t he prepar éhgﬁﬁédi caﬂ‘f&hc[d%%%&gir u}il %a\tq/l%n g’ﬁﬁ%ﬁ*ﬁeﬁﬁ& 08869 %t’son cglpict?g E\%nt i on
?L e descr![ btgh-8ds andlbgazs nythe msthn@il@gyvdeabnb!éla?,bové (i antabsémaemﬂ?enrmmggj 'It hat
e inventi asses_as i ple vi are utilize n
Such | net antes RS PRRG Vp 3RRE alv et e ives mirsibel udh Samlyubiehl
wi t hdr awi ngeaalde efsltatmsrcdaelmet\ménpbe symembrrelrwdome guednadant\maaby pkamhgretach aihd can
be repl ace cgnd via r g d| I rial.
Accor di ngl Sthg ﬁleg‘r?n %eno < é S@%ngo H@} Ce\nﬂ?/en rﬁ%ﬁedct% fgrle at%gﬂl éO%r
preparing rmdi/crrarmtlzatmmotla msten poegengugction. tOneee lmoth ivelves c@mbenﬁnhzesi toM Xi ng

of the addig %p%pa%uecg 2&5556% a{)ﬂo% 9&%&?"%/& adhiiRRh Gﬂﬂr%%%%ré§ the

m xi ng net hodol ogy ove correspondi ng asse
confi guratlmﬁdlCE[leOlZQ] M xi ng/ adm ni st ratl on assenblies in accordance W th

the inventif @6‘12@?” be AltﬁéUde\%gloaé d%v.éééWth@r.anan Re liudinBey &s! s

arrangenent of rin vice and vial. Were an assenbly uti |zes an
i ndependentsing'@piat \mla eartngersinoghthalde We@ironcﬁncompa%&ﬁa@mféwhweth

respect to ﬁﬂﬁplgl\ﬁﬁldqgfeadﬂﬂﬂz@d stm %Iubﬁrhs(i’é?‘l‘éb§ea firdh R '&Qﬁ'b‘éelle)‘nov@@%%% fhevial is
i ndependent, such can packa separately fromthe mxin evi ce.

Exenpl ary asaemBlyiafier WREB08 ALACE CAPCal HOrom T FEPTEHTA Al ESTRr iy ATSEOt | 1§ 260

for a lineagd bé &bé&ﬁ?@ seébd viaNebriprisin %d@ﬁ&h&%r@ﬂﬁéﬂh@ﬂ{eﬁ&i&l I Acér@igglybed with
ref erence t 19 and

As jll stratedln anedlcant
B e G AT SR s U AR g
packagi ng omam;:)a;e@t tHHED o€ atotd gomhpohdnes. r Elﬁ(&igvﬁ thassigitibhay cbthporertt i |casafe
al i gnment wi can be a tra

component APV Frah a0 RE S Re BRRe T pPeoseies! bhE oL 1y
porti on 90Icoerespddeing@snsengily eshfiyorad@pr OXI mat e t he shape of syringe 100 and
associ at ed [00129] Mixing/administration assemblies in accordance with the invention can be
shipped as a singular unit including a linear arrangement of the syringe device and vial.
Where an assembly utilizes an independent vial the vial can be provided in or out of
alignment with respect to the mixing/administration device. Alternatively, where a vial is
independent, such can be packaged separately from the mixing device. Exemplary
packaging in accordance with the invention which can be utilized for a linearly aligned
vial and mixing device combination is described with reference to Figs. 19 and 20.
[00130] As illustrated in Fig. 19 a medicant preparation system 20 in accordance
with the invention can comprise a packaging component 900 configured to receive
assembly 10 in linear alignment with a vial 500. Packaging component 900 can be a
tray type component as illustrated having a multipart cavity 901, 902, 903. Cavity
portion 901 can be conjigured to approximate the shape of syringe 100 and as%ociated

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



4 y cap 50. Cavity portion 902 can be shaped to approxi mate the shape of

pi ston portion WO 2006/ 044236 PCT/1JS2005/036071 31 200. Cavity portion 903
can be shaped to correspond to the shape of the conbined extension portion
(1 ncl udi ngwoleodfosdzé ng to piston 200 in the illustrated@Emdoisagiat) and an
associ ated vial 50Q which can be partsmlly inserted w thin housing 600.
[00131] In nost circunstances it can be preferable that vial 500 be only
partially inserted with housing 600. In particular instances it can be

highly prejgy re&bm)oﬁw gha GRNb&EShaR8liye6edpdRd I% @rrecgmes;frth@bmlmr i sed
by the assenbl he cap or septum CO{H)I‘I sed vial 500. Accordingly, a

proj ect | one%woean@rtm pncb@méaewmﬁwswa 0pyin st H‘P%Wt@o%'“Wﬂ"Eﬂ”HaﬁP%e

i nsert abl %M&Bél&emapm Wfén edn %Wbmgmeh@wtmg h6@6hg 600/ 0] ection 904 can
be positioned wthin the groove to stabilize a spaced relatiofhshi bet ween

vial 500 4f@f3he puremest @i@UH@ﬁnéés‘Eéafh%P@f%éW?é@t vigl PPP PReniiRaTERlg

structure errrleerw&hOhdL%rﬁgV@io Ofn pMouRts HRMEHCYs | urdam smgmgca@fgnéwtcs%toy
[00132] Cavity 901 03 can be configured aped closely to the

shape of tCFPéV@&&@éW@IeS) fh% p&f@osorérugwéﬁomm@fgﬁeﬁobym@ SERRY| 979 FreeG@Pad y

stabi | i zi nghe comaﬁéebl tR/”lef 5dmeA@¢o$dlr€§1y rae,b@ doliéh by the s WroaRl hanie! .
Althoughthe cavities picted in Fi 19 mrror the overall shape of the

assenbly, §avity goign B@3 Wh'ﬂ@@é“ﬂ ggdns[eﬁatgqe PHBIN GRRAVEVPOR £ eHENSIAN PRHSHAY ©08] v

shaped forpg e@t(drdgmgcm&étpo@morﬁdoawmme grladvest@buabmie/a s[p@@é'cB%]atRﬁﬁsK@)g' ng
conponent 900 can be forned r. exa riate materials

for packag‘??ﬁﬁe%ﬁﬁcﬁﬁ)grﬁ”dgbﬁpP%‘é‘i"ﬁ@ feyeg ?@'%?r&?qté{ﬁt@ theﬁB@f ABFYUS asti cs
whi ch haveprﬁjdltdr%moealﬁbﬂ“frfé%bémbl‘s)ﬁroﬁftﬁé!p@Bkﬁ@n@@é\hffyl oni ng and stability of the

ackaged 00134 over. 905 can 0 a ded ich can
Ee asgom iﬁéﬁﬂ’gﬁ th [Q?é(& i nag Xﬁﬂ?o??é‘n?e §6@fdo@§£ Egy ya \éé'br R/V)%ed to
cove:Tb iat | &Rk df hiee Bpgeeibly ROpiovide/ uMini n;gtlh@fastsbmbltyr mefér@blprstﬂbeuztng e o
t t
R el TR A A T i
creat ed antb matontrei svecdhliwhape of thbasgEatkadiatg. bermelecsmoelrthaIahie cayuyrmalnstea a _
Lrans! ucent, ofORANS B b Ring biciBAMREBLElATaRl G, that al |east a portion

of the cover Spar OW" Vi sua |nspec I'on of the contents
(devi ce ar[ﬂ(b‘lﬁS] I abélasbxaglrﬁg)(om&ﬁ@nem 9de miaot e foroed ey, OS5 ekanple,s meddingf

mat eri al %brmmgf%ng@%%%gk%gin@ %)%93 bO ?n%% e? a{sﬁg H%Eér?éﬁi %‘ref%g%l Fover

can be a i ype cover con |gure I Rsert abl y

withint heplaﬂay wpenihage sritakde siveagthtfol eeaytdingn pogii@ing and stability of the
packaged assembly.
[00134] A cover 905 can optionally be provided which can be associated with
packaging component 900. Cover 905 can be provided to cover at least the upper
portion/opening of the tray to protect the assembly within the packaging. In particular
instances, cover 900 can be utilized to seal the packaging and can allow a sterile
environment to be created and maintained within the packaging. The cover can
comprise a translucent or opague material. It can be preferable that at least a portion of
the cover be transparent to allow visual inspection of the contents (device and/or
labels).
[00135] As depicted, cover 905 is a sheet of material which may be affixed to
component 900. Alternatively, the cover can be a lid type cover which can be
configured either to fit insertably within the tray opening or to have at least arny upper

portion of the tray fit insertably into a lid cavity (not shown). ’
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portion of the tray fit insertably into alid cavity (not shown). Y WO
2006/ 044236 PCT/ US2005/ 036071 32 [00136] As illustrated in Fig. 19, one or
nore | abels 910, 912 can be provided in association with assenbly 10. A
first | abewm@hls/m@arssbe utilized in association with th@cﬁ&’s&bd%%?so?ﬁ”i on of

t he device and can provide informatios regarding the contents of the
syringe. A second | abel 912 can be provided associated with vial 500 and can
be wutilized to identify or provide information regarding the conponent

Wi thin the phdgr Wherg, i i j Vi Gde &yl ar
i ndi vi dual ,mgﬁdglor rmfsem% %ﬁqlﬁg?’sdnélég%ﬂ%ﬁs Zé@a%%g%r?g?ﬁrc}/h%?g?a of
t he pati ent assafiptippuyith Fssgmbo1Aepifiest daeh810 advebs utiiredan resasiation avithdinber  of

| abel s can aﬁm% P&itigﬁ'gf thgfbt%g@e%&e;n gr'.fovihPﬁhf&ma%mgjaga?n%go{hgvaoﬂ%ﬁtsi & ind he

| abel is al so Imte any particular content can provi

addi tional SYWrnger faseenddaledt 948, cahdie rirwAed @ssdciaded wih ivih$00 eadndangss et c.
Addi ti onal |y | I ] j o ogjratd on with
packagi ng. comoes oA oL tiol ) L SR b R DRl

| abel (s) utihpimesiFanhisheigdiratideshto paitiqyiax iinslyidialione of nuaaf e lakalsdd at ed

via 500 is gof ofd Bhd %Qntléiliﬁ iﬁdi@i@réfitﬁéﬂ&éﬁenlt.a%ﬂho& Rig. FYCIBRIR ¥vd Bk Sartan

include bar codes as illustrated. ternatively or additionally, one or
bot h of | abdiesnaty@nuneerei lmbelsgan berwvidedi bhe panirnd atipeiideimation pevided i RFI D)

| 'abel (not $BOWRY- is ANEY PR iliAited Rarang OslBtic BN RN LAPBIIRE saide
particularly useful for identifyi n% and tracking |ots, for record keeping
el

pur poses refRFBntioy SHEN rasdi Can@mRRed/ iBstrysiensenvarsingei fete i AddieRAY off.  Such

| abel i ng cagltepia@vdif Qadling ekt b Prhids@ fre hysotRASH WRh paska Phdnehtiodohe event
of an adverse reaction upon adm nistering the prepared nedi cant,
i nf or mat i orPYBPAEW 8HPWhe | abel can be utilized to identify source, |ot

nungerz et qoo13mi CP Cﬁh@tti/ma @Mébbl(@fuﬂﬂ{(zédll ir?@ocith’f]bri wmﬂéhi)?{adfwgévi@lsﬂfamﬂé&r ﬂevi ces
or evli ce CO onent,. caont al Ni.Nn erlia r e | de IT1.€e Ol.. C

| abel i ng ccAroRgIiey V8 PI'%/”%é'”ﬁF?qE’iaz%?it"iuéari'ag’attyP?yEé?"ﬂ@?@ I35 W”%@éat risk
?nd/ ﬁr pr ovﬂaaﬂe?«imrﬁ;ecsrimh@ﬂ. rAet_garad\'relryggrtdmeitipr?qIM ond carbo]Eread?Beﬂmmoeérml.91[29013;3]

n the event adverse reactl on qr | I, T.1 t n o ef ect na IS O
any mat eri"I‘i’\r‘qti’ee"i1 mdweﬁe%epw 'He?tﬁ'gaqﬁﬂ\;ﬁ'g@) éﬁ‘bteggwgg?ﬁw)'s RPPHHe ﬁhc%%

anal yzed byandVdarRIEK)alg}aéliag cw:nlfoe!e psﬁigular@ﬁhmfmufes idemﬁﬂylmgi argl baﬁk_ingototsl, ifon te_d to
nmass spectrorretr an or as-1 | | cnronmat ogr . r rl. e r. ortlng
(ot he’ Foa BHTHIEEANS 2ofmares radaflifthe T ToiRls Sl Rt BIeaRb 4B B fR ol G
addi ti onal $abtkalgEling cars pestdecn ddugional sateht measurds Sentaynpmeun de éentaefn be

provi ded wi émé&e%esrggcggﬁj quﬂ?rﬁ é@ﬁh@gaﬁfﬁg%ﬁﬁed 8@809\'}4?' lﬁ#a[rﬁﬁfan %?O\I?deﬁ%ﬁl ed

pouch type cCoirponen ate ng conponen
the label can be utilized to identify source, lot number, etc., which can in turn be utilized

to track other assembly devices or device component containing material from the
identified lot. Such labeling can additionally be utilized to identify others who may be at
risk and/or provide information regarding the particular reaction, etc.

[00138] In the event of adverse reaction or identification of defect, analysis of any
material retained within the device after administration can be analyzed by, for example,
analysis techniques including but not limited to mass spectrometry and/or gas-liquid
chromatography. Appropriate reporting to the FDA can 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’ enclo§ed environment around device 10 which protects

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



920 can preferably provide art enclosed environnent around device 10 which
protects F i the device and conponents from exposure to an environnent
external to packagi ng WO 2006/ 044236 PCTI US20051036071 33 conponent 920. In
particul ar wogeinzess, it can be preferable that the inteengkoogisghronment be
sterile, especially where nedi cant components and/or conponents of system
10 are sterile and are to be rpaintained in sterile condition prior to

adm ni stration. [00140] Packagi ng conponent 920 can preferably be

transl ucentodpshepfbde  |HOpamRAIdrT ARaAksARPIART bat Bl NS iaent RAS4I C
material. The particular material utilized can preferably be selected to

provi de fl rYilPMERYLe Steslel GaPasiaiY PP MegicaTt cagwenty andor garprpsghisdeni ng of

packagi ng eIRANERte $8Ae ahB aRAD bk GMiMEined i stile BshdRibR habABkEmhkaktiotOMponent
920 be provided to have sufficient’ internal volunme and material flexibitity

to allow t0984Qli al tBedeIREROPRPaEE PP oreNeRFiRIR e e BRSYSER I FAY bEf t he

cap/ sept Umiorme@ FBRNENEpREstiatdiariRbRIpAtiY nithsRl. behd phrdbiadthdieridl heizegal ed
condi tion whil mani pul ati ng the val ve and piston during conblnlnqgand
t

e . (P Y
m xi ng of CfePHiRIRRMMe s Reprpyds devdRiity de@llaysNaypulatioR cABF$aR)Y 118 prepar e

the medi cajhdRopasing R phe@igingtompbhdR Wbo ONE PaRBuRf, iPaskedbRErgnemaaent 920
can mnimze Oor pr event contam nation, by . avol di ng exposure to an
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within packaging component 920 and component 920 and its enclosed device can be

inserted into the cavity of component 900. Accordingly, component 900 can be utilized
to provide positioning and stabilization during shipping and storing. The mixing system
can be removed from packaging component 900 while being retained within component
920. The pouch component 920 can be retained in a sealed condition during
combination and mixing of the independent components to prepare an administration
ready medicant. Where each of components 920 and 900 are utilized, cover 905 can
optionally be provided.

[00142] Although Figs. 19 and 20 depict a particular mixing system configuration,
it is to be understood that similar packaging concepts can be utilized and adapted for
any of the alternative mixing systems described herein.

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

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




any of the alternative m xing systens described herein. [00143] Each of
Figs. 19 and '20 depict | abels associated only to device 4 conponents.
Addi ti onal |abels (not shown) nay be associated with the packagi ng

ei ther VOwWHM6s#d%36 PCTI US2005/ 036071 34 by incl udi pgrwiibi, H);
packagi ng or by affixing externally tyq the packaging conponen (5 The
additional |abeling can be, for exanple, any of the | abel types

di scussed above or alternative |abels knovvn to those skilled in the art.
[ 00144] An addjt,ional  packagi ng aspect ccord nce, W,.t h, the i nvention
Lo i1 uotyaEang RS eOGdiR  oY ey L SAMERL o SURHES: o
the confi g;umabmemt(s | Iﬂhusatddaubeaj IamahFrg @an bé, dordexdesis, |dm;/dofvm hatreg tygreence

t her et o. nen rr sponds i ng component 920
di scussed %8?% ?Y?‘? t@?@ﬁv ea?ecgs (an% g’oseﬁgﬁﬁﬂ 5%923% | lustrates,
conponent [@284jcan bAn cadufitiogalr mbkag:ngpraspedanaa:cmesmnb@ va'ehsmabnhyentlﬂ:ﬁ Iby a

t tri 9 ! 1 t I Th
packagi ng BGReT gLTAL TN CRrTaY o A B RSP PR SRV BN R cant
i n a seal dseated I'IrOFligElhT and déstommﬂwbly rej@encm’gaecﬁtot ﬁacmuiga:gmpalhmgazt)ear

t 921. d
From asse B Peg o PRERE, Spbotn, PRERRERE-TRECE MM FARelE biGRE,
appar at us Asdig.rd lw.xsaaieabcbomq@oemt Rpeab be tanfigsratete qrobdxlacass toidskersbly at ed
in Fi 1 d
2 porti onlop Scsansl e L PR RieRkq BREhIRE AR HELRRA O Ga Bl 5]
Wher e pr eganf@uradinn ¢én allmmlmand wmm@@ eid@rrte;ﬂ@nntdﬁ aneaatedi ealvirgrmoent

assenbl y 10, (deser %%%qqgagpt\ﬁ@) pacﬁﬁ §Ldrltis 331 Penaded, 6#Ff)’bfpnafteorthe

exanpl e, openi ng connection of an propriate
transfer oepacs medieans canap |trab$feerd1f<5¢m a@wnmy 8@y plor examie. iePhin®AN ng of

the val ve E Eﬂatgwran@¥err OgHiatah A ©ind NG TEBICHbA! (bR P13 N8 dKibdi08nE"

vial as ap riat onal m xi ng rep aratlon steps can

per f or med ilstraied &y Figed7)abenad atiachment %dttFﬁﬁ‘ﬁ rrcerm@monewct%@sw@l@mlyorl@ from
packagi ng pon%F? of é@s@ﬁr%fyelro r@rhalﬁgmtﬁlh%{er@atckéﬁ;% Allodufer epared medi cant from

t he asse can npri se placenent of entire assenbly into a

syri nge p[ﬂ‘% 45lcan cWr’Fﬁfq PEePREaipY Af a gredigest velveanaddiiont Weméﬁﬁé'ﬂlt o f rom
the assenbksenidly 06 (dRchdRAEDIRAL s@h rhierid hh B addBd (Byafor §>yar BMH@ or
can corrprlie manual mani pul ati o of the syringe gl %

al t er nat i Wete@F P O¢henP Sem5gi NP @Br‘?ﬂ?BWQH?teé@ﬁ ef 3899 ‘\19§F H‘Olﬁl g.

22. As il lobsitpicall 96kt afd pbEiEHrthgCa\hd Yalbld L4130 ifttodatma @feﬁle hhatéhalgntb&h§6‘d
portions 914, 915, 916 and 917. AE%sed rt| ona 914-917 can
p

pl at f or m SYPWesPT Yol FSedPriaRIRy IogEr Mg eR %’eﬁ?fat'%?‘lef’? d?‘i‘f"nﬁet 0
st abi | i ze paoririedestdedcribediabgvadiie sidliyhouttdntvapdii aseembly 10 from packaging

920. Transfer or administration of a prepared medicant from the assembly can
comprise placement of the entire assembly into a syringe pump, can comprise removal
of the vial and/or the adaptor from the assembly prior to placement of the syringe into a
syringe pump, or can comprise manual manipulation of the syringe piston.

[00146] An alternative tray-type packaging component 900a is illustrated in Fig.
22. Asillustrated, a single cavity 913 can be provided having raised portions 914, 915,
916 and 917. Raised pcrtions 914-917 can be platform-type structures having
appropriate shape and positioning to stabilize an inserted mixing assembly. Alternative
numbers and positioning of raised portions is contemplated reiative 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



nunbers and positioning of raised portions is contenplated relative to the
particular configuration shown in Fig. 22. Packaging 900a can additionally
include a raised protrusion (not shown) simlar in formand function

t 0. protrusi %o B0sl4dzsei cted in Fig. 19 and descri bed aboweru§oednspr7ot r usi on
can be configured to insert into a sloBspresent in WO 2006/ 044236

PCT/ US2005/ 036071 35 the extension housing as descri bed above to retain
vial 500 in a non-engaged position relative to the piercing structure.
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assembly from packaging component 920. Such accessibility to the vailve and port can

allow introduction of additional materials into the assembly while limiting exposure of the

assembly and components therein to an external environment.



a piston slideable wthin the chanber, the piston having a second |ength
that is greater than the first length; a container having a second materi al
therein, the container having a septum a fluid passageway di sposed

| ongitudinally through the piston; a piercing structure associated with the
piston, the piercing structure having a base portion, a head portion and a
tube portion extending between the bagge portion and the head portion; and a
val ve associated with the piston and orthogonally traversing the fluid
passageway controlling fluid passage through the passageway; wi thout

exposi ng theygevice to an environnment external to the packaging material,
puncturing the septum of the container with the piercing structure, the

pi erci ng st r uctlheaentssitiog ataimiedgsir ed such that the tube portion traverses the
septum and the head portion is retained within the container after the
puncturing; wthout exposing the device to an environnent external to the
packaging material i r .c]l osed position to an
open position; T tﬁ@E@%@ﬁ%@i@é%ﬂp@%ﬁé@h&ﬁg@l%%O[?]r!s?riqqi ding the piston in a
first directi onprci\nmnga gdockatinganateriahcomtaihing 4 hexicddsbiee, the mixigcond
position within the chanber, the sliding drawing one of the first and
second coMS¥IFEROERINigh the piston; 37 nixing the first and second
materials to formag, i S f ng the piston
inthe first directi Bﬂrﬁﬁgﬁr&q‘vﬁ‘@’ﬁﬁ?%éw Lg@{?ﬁht@e%a@n&ggﬂ tgldéon sliding the

pi ston in a secdirst l[dhgthcdrdocompipg)i 4 first haténaist direction, and subsequently
sliding the piston and dravmn the m xture

a t rst directi on;
into the chanber th@?}{ﬁﬂnﬁﬂ%e%ﬁ%%tﬁm the chgmbest the Pigien @P&i“&al wherein the
mxing is perfor vice to the external
envi ronment. 3. ﬁgnﬂé@%?@?gﬁ%haﬁgﬂ'@ Fzﬁgqﬁorrpom tionis a
medi cati on agent aadontsnesi hra\mmgaa(send)nxl materiad treereimdiheatontaiakbr hdvinghe net hod
of claim1l vvhet\rel n the housing is a syringe housing. 5. The nethod of claim
1 wherei n 3¥"Wdusing is a syringe housing, wherein the container is a

medi cal vial, and fgrmbagg@éwgld)@os@m Gg,g,@ﬁw"g)ghrbbghrgp,é(ture into the

chanber, returnlng the valve to cl osed position;
piston;

a piercing structure associated with the piston, the piercing
structure having a base portion, a head portion and a tube portion

extending between the base portion and the head portion; and
a valve associated with the piston and orthogonally traversing the

fluid passageway controlling fluid passage through the passageway;

without exposing the device to an environment external to the packaging
material, puncturing the septum of the container with the piercing structure, the
piercing structure being configured such that the tube portion traverses the
septum and the head portion is retained within the container after the puncturing;

without exposing the device to an environment external to the packaging
material, repositioning the valve from a closed position to an open position;

with the valve in the open position, sliding the piston in a first direction
from a first position within the chamber to a second position within the chamber,
the sliding drawing one of the first and second components through the piston;



filtering the m xture.

37

mixing the first and second materials to form a mixture, the mixing
comprising after sliding the piston in the first direction and with the valve in the
open position, sliding the piston in a second direction opposite the first direction,
and subsequently sliding the piston again in the first direction; and

drawing the mixture into the chamber through the piston.

2. The method of claim 1 wherein the mixing is performed without

exposing the mixing device to the external environment.

3. The method of claim 1 wherein the composition is a medication

agent and wherein the container is a medical vial.
4 The method of claim 1 wherein the housing is a syringe housing.

5. The method of claim 1 wherein the housing is a syringe housing,
wherein the container is a medical vial, and further comprising:

after drawing the mixture into the chamber, returning the valve to the
closed position; and

filtering the mixture.



