SYRI NGE DEVI CES, COVPONENTS OF SYRI NGE DEVI CES, AND

METHODS OF FORM NG COMPONENTS AND SYRI NGE DEVI CES
WOR@NSCAR FI ELD [0001] Enbodi nents of the i nveariuszmos/060745

pertain to syringe devices, syringe piston

configurations, nedication agent preparation systens

and met hods of preparing a nedication agent.

SYRISHT Ca e of m%awg%ﬁﬂ%EQ% s’f’%“gtr’]\‘ﬂ%\f:ﬁ‘aps OF FORMING

such agents to Q@MH@NEI\H@ANDfS\éWNGE/mE\mSEm xi ng of
two or nore conponents to formthe agent and

delivery of the mixed nedicant to the
TECﬁﬁ@fAﬁg The m xi ng of conponents can typically

[00d1pvol veEmbﬁd.afza‘nwsnrbfofth@nﬁv&ﬁeﬁoasﬂéml b féW?nQef 86MRdd OBringe piston
t er container and transfer o

coniliBis. HecielEh 4L Beftereioneiamio A methos hgreparing a medicaton

agentanot her conponent. In particular instances, only a

BACP?@hULND@fFﬁIPE ”qggmrtt)ﬁ of a vial or container is to

I'ized for prepafing a mxture prior to
[Ooogblm n| i répﬁwon%maﬁ@ g7, medieationt ageots amd adrdinistration of such agents

to arl iriiadR ofrin InK}MNleé! %Rfr@cbfsﬁm@ﬁﬁsr%ﬁfé"g,oﬁ’\ ﬁ@r‘\:“ts(}% fs'%ethe agent and
A var] et

s t
T I R LR e
typicaligvinedee Eriragtioni efgoran démpo:@iﬂlrﬂlflﬁtcﬁfdrﬂhgfrdimcﬁ GRINGP oter container and

transi%P df %bl‘é C%Hﬁ:longﬁ@rl ?(f n?ép%’rat ?&}l@%{é%b{%kﬁpﬁ& QoA S component. In

on ane
pamce&mﬁi@?ﬁ%aﬁaly. amosircel the ofntenis tof co mjab e mbniairted is to be utilized for

prepa’mgtahmixtlﬁ@fm@ﬁ@@bdﬁﬂﬂst@ﬁ?ﬁg? nhb@érﬁi}‘]g@/x G%S&tpeféﬁorq ngrtalﬂsfer can involve
onents to a non-sterilé or contam n

precigk nr\?e?%LHWg ON8 REMRYC COMPBRRRINER Mot the resul ting
[000BEdi cark vareldidfi moalkhs, mapeeop @hen %tlilﬁgtdoﬁVerﬂironal methodology and

devncéérm'rgrﬂﬁﬁ%gﬁ @P%ﬁ%‘?&?émﬂ%ﬁuﬁg} t&ﬁ?%ﬁérﬁcﬁ) g‘aﬁge@&( eéﬂmple where multiple

arati on
COMPPRYS FEq t%ﬁ'@@d prirgedioniand|teansion sf ane esmponad and introduction of such

compﬁﬁ&htqﬁﬁtado&éﬂcbﬁfbohgﬁt é’ﬁr?(ﬁdiér%ld'ﬁy%&?@&?bﬂe e bgfﬁt 5faiﬁé %gmponents to a

vi al _.or gont al ner

non- Sgedﬁ? A SCBAMHGAEE AN TPREIRDY legding t3u@¢nta@maﬁlp@rﬁ|the resulting medicant.
Additibnallys freompéae lexirelclian &d!ﬂmﬂrb}@é‘r&heﬁﬁﬂéﬁkldﬂbit bgs of' ‘ﬁ{ore components can

resultqggﬁ%&%}%gg%ﬁ%ﬂt% Hg;g %ﬁrha %}[ Pnggr:ggngcg:}? gl’ll p@nﬁlgular instances, once
a megligayijis nwgadntggmlawlre nMu30@ediinlbe extracteidciegm tahﬂaleorlcﬁ)ntamer into a syringe

prior lid r&dnﬁiﬁns@ﬁﬁb' ﬁp'e{n' inaiduait erdch § htSr?eﬂnF%s?elf %Em Ieac(iJ to additional
sterl ity during tran er and f

°pp°rg%?1‘|€8?f8 a'@f”%'P%p@F%’PPGFP Sﬁbﬁq'%@ép@nteafs M@rclam@rate measuring

ofac@m;jomercbnathee'esmnﬁg agida@sul t fromuse of the vvrong

t
[000511' I uen‘in tpg%c[tggoﬂv?etréégﬁl ltegt ?Yr%q tg/ ‘%ﬁfuogtlef'g gnw@)éﬁmg:h{g maintaining
sterlllt@géi#rlag tlta@gfeﬁ asdign dnixingef companéntg, arugreparatiac taptitrasigfdh of medicants.

Additiasal eherd\@afreson %Fneés% biHs Wrgrﬁéi Iu)éapﬁncljéegﬁgltutg N med&tion. Finally,
prepaF?i‘&E l?? e@f‘é‘”\élr gﬁﬁn%a%@%mpgn%tsmnd@ﬂmdm and tineg Aensuming due
to factoiresunbdiscthatneed to access individually packaged items such as separate vials and/or
transfer devices, or to measure one or more components to be combined to form the medicant.

[0005] It would be desirable to develop alternative methodology and systems for
preparation and administration of medicants.



[0005] It would be desirable to devel op alternative

nmet hodol ogy and systens for preparation and
wadomi7set7sat i on of medi cants. SUMMARY OF THE | NvENTISEN6/060745

[ 0006] In one aspect the invention enconpasses a
syringe device. The device includes a syringe barre
and piston having a first end insertable within the

cond end of the piston opposes the

SUWAR@%.@Q‘%n@{/?Ne 6p'|€lst on has an overall |ength defined
00061t weenlntone 3spest theridverdioo refcemgassed a syingeaddvideS The device includes
a syrmg&méﬁl%ﬂam bﬁtd?'l ﬁ%goé% ARnaMher SRR H{% %ﬁlt 9 barrel. A second end

W se orientation

a Vi
of th%B'lsf no‘?PPBPeﬁ ﬁ@ f5§Te9r}9 ‘P”q @ﬁgﬁ'ﬁo'@f‘aﬁ Re OM?'Sﬁ'ldﬁhg’[h\dfel‘lltusiacﬂbetween the first

and qm:sségedayAe»ﬁl@:ﬁbﬂSistdﬁpé@Q@ with® the %)fs?cg]} gﬂ@@é lgi;’:le%l to receive a vial in

he f
R S A LT o )
exter}qig\ihr@gglaﬂ@t Ristop dron the widlipokt thioabb tﬂ%flr@ﬂ@%ﬁbf tﬁErp%ton

[000] 0j ect thﬁ% as?eéletﬂle%\/&%{){j] eﬂgohaas% %’D@ngpé%{’]rt‘ gﬁgmg a stem portion

stem portl on and covers e ohe or
whicl} ti5lb8PS PRe £ha1a48 Preigpiass. theedled pattioors everemplasd @sicihe stem portion

and cayeisie ode v FRrdB\ididioas.SYr i hge barrel and a syringe
[000@ ston haV| f’% afir t;th end i.nsertable within the

lrl nge" GRPFEY 35RECIANS dvsRioR RECUPRRSSER & SYiEgrideyice having a syringe
barrebaed aAytings pistushaving & fastsoe insarthbld txﬁthn&ﬂﬁle@ﬂnﬁé@ﬁanel and a second

ercin
ond Jp?r uc? ﬁr%eﬁl?gegcgsg‘g? %{?Ié)éjgmnst a? %1 idiad Xﬂb %‘F”qsﬁéom the second end
of thepplgflogn A Rigreing §’qﬁ@guqqqlg@sgﬁ@ateﬁmitﬂﬁtbaﬁengnd EOO@9Ihd piston and extends

into tieendaldsquerly. t he i nvention enconpasses a syringe device

i cludln ringe barrel, a piston sleeve and a
m"“*’f eeve | %’S?rq% ?ﬂg‘ SSNYBNHON SRSOMPAsERS & WiPge dewige including a syringe
barrel, agistorabeeverandha sldelre nsdﬁetevmwei?mbvaﬂnéam?@@ A8rs? 8RQ MHertable within the
sleev@ Red aW@p@sﬁ‘\%egedo ﬁeér#d ‘?ﬁe eg%‘ ﬁtdﬁaeﬁl,]g Xﬂteﬂp%d by the distance

di st ance rst
betwegn 4he drst and EAeRNEISy Afluidhahenierexisnde ahfng dreestbr@vade of the sleeve

msertlfi’tﬁﬁrthe firraridhgt las6h SMbribs 'tf%af%'h r‘fe 9B ntslaﬁ A rotary valve
contr leﬂl% ] of the sl tﬁeve i nsert ve con rol's
d cRTmHRagY SP{V%%’ttaéélH'dt%@nwhﬁna’ tee aWinge baielt he

[001@)yr i ngén loaer adpect ﬂﬁﬁ@]vehﬂo@@&c@:ﬁp@fdestQ%yhﬁg(@@e'vﬁ@ havmg a syringe
barrel%&%%ﬁeﬁee@e%m QQ%e?%Yns%ﬁ hggk\éér%nggbngJ wa%rt#ge gnthm the sleeve and

a plston sleeve w
an oppppigg wasand rensk withl @ lewathiaf mlaeslsé\@emeanldela@ duhiped ibydthe distance

betwe@ﬁctﬁlélﬂré@ﬁﬂd%&&hcﬁeh@é‘gwbd?ﬁ érﬂﬁerﬁlﬁa\i‘éﬁoée@s inRRL g%gve insert and a

valve 3&h1 ne E{“% e di stance between sec
8?{& %'HH“.‘F@HP” PEVREEIBe sampRitmient @ncéthmse@we barrel.
[0011]nsert lraadoihewabpectctoetm@érﬁ.oﬁlehcd Hwhcﬁbbiﬁﬁtlon 8950t preparation

et d the s rrel.
systerﬁn '};%tg er a@ag@?g %x”%ﬂ’ﬁﬁ vIng 2 g&ef&%ggg@ wgh ‘an mternrlll chamber, a
Pistonhayingag fiesih eaéeﬁtsep@@an@tandra Byid trarsagEwemysysssti longitudinally through

the pltsltbﬁl uﬂfbé?as@ aShﬁbr*tlﬁgeofthé' ?lgtnoﬁhgéll Hig@:th Ialrlrgflen&MI dﬁel%c,? inserted within the

chambeé cg\q‘@?\’eﬁw'a agﬁtamatemvwﬁbt %@e@ﬁage\@@sgnm @cludes a valve body and a cap

over-nhaider oniditimavdlye béayough the pi ston, at |east a portion
i nserted

f therpi ] e first end bejin
e I L R R A A ak C—
agent for AdMigisatigieigagn drdividvall LAlegrirgevial previbiedyhaging @ s@@@e barrel and a

piston disposed at an initial position relative to the syringe barrel. The piston has a piston
sleeve and a sleeve insert. A first component is provided within the syringe barrel and a second
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over-nol ded onto the valve body. [0012] The invention

additionally enconpasses a nethod of preparing a
wordi7oasi7en agent for administration to an i ndperasalos/060745

A syringe is provided having a syringe barrel and a

pi ston di sposed at an initial position relative to the

syringe barrel. The piston has a piston sleeve and a

comFhSAYE DARREL il A SRR S PO IR otcan
the \,WI tamdnthg Iq,arml of thevgyringei sTlaes saloe ds daﬂtlathlh d tleséd pbéitlon blocking fluid
passBFS BRGNS eh)“ eriyd metfﬁ?ﬂn&l[ﬁesb ?e]r 189 T’\% gh? valve and sliding the

¥ ngg The va Inftia
pIStOB Q H& firstanp ﬁg@ggg@mmg[]@h Thﬁgflrgbg@hg@w canonents are mixed to

form ererhédichtionclgedesnd ©RQREeht RHraWn IM& heAdyYifg@Bbdrral | di ng
rst., and second conponents.

e pl S t
[001%5Ee fi rltgta gf‘l’g“% @éBﬁ%thtESr‘rB\fﬁ%'Hf‘ dnclydesni reihed of prepasing a composition
inclugiiegl ipseMidion aagyeinye dactet hmm@@ﬂbarres ctlamber bcﬁﬁt@mtri@;ea first component and

provnélﬁ{;'ar‘ﬂgtohq{a(/ﬁ! aggrgég’i]tm{aﬁto@ao nlblé]%;)%%% Cgm@(gﬂﬁratSI‘{h%ﬁlston includes

entlon | nc udes
a plsﬁomletﬁyﬁr?@dpﬁ YoPR hgerk Vmsmyere egareinclbdes agjp anbar bedy with a seal that

is ovahaoked oﬁ@h@'tiﬁ;‘ aHdl @ bhd o tr%oﬂﬁgﬂ%mev@nq'hgrs%\ﬂ géé’]gt Rast one opening

ng rt.ment contal ning
paSS'R%ﬁﬁ%rﬁEH?ughrhﬁsu'E%ﬂd R/ defe Kotating eoRSoncEoeaarriative to the sleeve
inseristoessiablish $leidt conTrhenisatmevisetivase the tarapateasntaard the Mdkefichamber. The

plstorb%démd‘c’}b d?m@ﬂec’ ﬂ@t abg %tec mrd. SRk crrl]]né)r!tg ggﬁj nt Ersggﬁg téiggqn%gg@nponents are

on S eeve.
mixehi9dRIM G mSﬁ'gnt R&e epmpoaiian isTdrawnmdnth dioe syririgeddamber.

BRIEFQIEE(DIRQ’W@N OF FHeERARANGS el ative to the sl eeve
[0014ﬂse 0. est.abl |qqlé1mfl uid conmunj cati on between the
ar t TSI e8RS ok thedRusRiien arerAiesqsibge brIdvswith reference to the

fOllOng @@omnahgmmdrmlngmd second conponents and the first
[001?_Ed Seclf?%SI ;fé"&péi&@r\‘}f a%hglﬂgrféeﬁ?%égss%qtl%% @%&prﬂ(qu tmlxmg assembly in

lon IS
aCC”éﬁ‘C@FW@EMWﬁCU&f@EW&Et@RAWNGS [0014] Preferred

[0018]Tb0d| eyt s ioh éld]lﬁ.e vleW’ﬁHcti ']:)%ﬂleﬁ‘rc?oéées%%ﬂ&%%&/?lo?vé{ y%rttlon of a syringe

devi reference to % e foll ow ng acconpanyi ng draw n
¢ BoASPreange withjave asppgieof i pvamiPrpar t i al
[001¢k 0ss- $tgt3bmab sidevieaf oRarPoxiididoPa ARG dbﬁm[a c\)/\(l;fjf-\(sj’:l slidable housing

dlSpO%ﬂregﬂ'EPﬁos\M %h one aspect of the invention

side view and partial cross-sectional vi ew
[0018k ~a pdig-iFFhisct side s§aw nijthedpartior of theamyciapd alecieewf tig. 3A shown with

the sligBBlcad®RERY dpob&Pin IYEINHYosiibA017] Fig. 3Ais a side
[001%I ew of_.a portiqn of a syringe device with a slidable

ousi né: Hip5SeRT ey 9fig Bixingmassamly in aTeejanFe githame aspect of the
inventi®. a si de view of the portion of the syrl nge device of

ig. 3p i l i Ie ho di sposed in a
[OOZ(ﬁ cond Fpgs D'%%] aWe&FIBBchy% 03% 2RSTEN yg X 7 ey - a

Hi xi ng &s@ﬂﬂ 9n|%pw@dr$ja¢1(y(ewmof la syringaspisioh iaf addordance with one
aspec[ BVieBinvRtiod.0020] Fi g. 4B is an expl oded view of the

ssenb own in Fi
[00223 IF}(:] E is an enlarggd fragmentary view of the assembled syringe device shown
in Fig. BA.

[0023] Fig. 5C is a side view of an assembled portion of the syringe piston shown in Fig.
5A.
[0024] Fig. 6 is a side view of a syringe piston in accordance with one aspect of the

invention having a tip portion connectable to alternative stem portions.
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[0021] Fig. 5A is an exploded side view of a syringe
pi ston in accordance with one aspect of the invention.
wpQOZaF6eF3g. 5B is an enlarged fragnentary vi eRCofUSRIv6/060745
assenbl ed syringe device shown in Fig. 5A. [0023] Fig.
5Cis a side view of an assenbl ed portion of the
syringe piston shown in Fig 5A. [0024] Fig. 6 is a
ccordance with

[OOZ?)ES:C;” gg t'h és Ie}sﬁ'e; ﬁﬁg‘g% céﬁonﬁ/belvg %”%B‘?ft ﬁm{lge plston configuration in
accoigignne withisine aspeet|df $reniaventienst em portions. [ 0025] Fig. 7

[0o2ef an el gded SiLESiow gi""agﬁel‘afﬁ L Wice Wé&%ﬁdaﬂfﬁg\/ﬁ% one aspect of the

configuration I n accor h™one aspec
inveniigl-entj on. [0026] Fig. 8 is a side view of a piercing

[002¢pVi Ce Fip. aaLEida Nty éﬂ'th@ RN ﬁl§t8ﬁ @Ew@é irf Qﬁ aééb\fﬁmédl Bnfiguration.

027 9 is a,side. yiew of pi sto
[Oozggw 013 If::'ﬁ 105 aalé%%’fﬂs‘? g %V'@@’Lﬁ’faﬁq %JF?mT%UGZB'}"”QlaéseTQIY in accordance
with anotizay %ppd:tccrlelmb wivelgioni ew of an al ternative m xing

nbl naother a t he —
looz8p S P18 SRR i8N e The Pinee Biapqmpri Fio. 1o
[0039] por t  ijg- HFB isras @v@rgemcmwecnweﬁw@w dfta pgro@r861 thBiagsembled form of
the systéimidepitfecin! Ay _ cross-sectional view of 3 por}:! on
th SS rmof the systemdepicted in Fig. _
10037} '0055; Fg"ga S4oVew & tag Geserhiass GpviehEhews EMDIGHS having altemative

featutdsyi ce shovvn in Fig. 10 having alternative features.

MENTS
DET ? n gener a‘?‘LQHE(Fﬁ%EEﬁ%E@%g% hodol ogy
[003 d devincaederayrthe dmisintipm gprevidestimetimlobapypante dewiceso for combining and

mixing rc@ﬁ%@ﬁeﬁts"fb rddiRe %nrqlxﬁﬂfg %iﬁﬁae?%@% pdEYdS d:e conﬂﬂura’uons to allow such
rations to allow such conb i ng a

comb{E PARTTHERLS O TR POFGHTeBEPSiSNgoBN0 ehihe components o mixcd
agentsolgpaneon-stetife Ehwmn&gmnt 5 Tpérta:ulalennﬁé&rﬁfdoic%y of the invention involves

combf?ﬂi’;ﬂe r%%ﬁ”mm o«.{%rrﬁ%%%é ! n.”ﬁ%ﬁﬁﬁ’%&&%ﬁ%ﬂ% aggnt such as a

mediGang drfick ianPardenlan sispeate oincludeslyadigiistersge lsuals @gent to an individual.
Acc:or(’ﬂi‘fé;lyC Qié%cé%nh@urﬁ%ﬂé Wﬂh@ﬂn@éﬁﬁﬁt %&@ﬁéﬂon of separate components

t to an | 1 VI
Yttt vt s ik e

and eadiply davideisniataccstdaicesRpRRs iBveaBnCe Mustaken i@hcddipanying Figs.
1.12. conbi ned and m xed conponents are

adm ni stration-ready. The general concepts and exanple
[0033evi cedhenderinsoeataprrents and nathodsveedaribad aind exemplified herein can be

utilizebilih 6shjLALRSh With td?%lt@ﬁﬁ‘ﬂ%’%ﬁ%ﬁd@at%ngsqg ﬂwelc?eglcgg%%é]metﬂods described

ents_and net ho
In U. gx n?sg”t? %g’g??%é%. AednNge 11¢238.88% whicke ovgsurfitad &eptember 28, 2005
(hencejiotth, thereaalidrefhertahpMBaﬁ(ﬂr)f | Aedordihgs thef spddiRafi§Y A& Sigures from such
earheraﬁ]gd gﬁﬁl*ﬁ%gén g?esﬁéregy incorporated by reference. It is to be understood that many of

the concepts of the present invention can be utilized in conjunction with or can be adapted to

other device configurations including conventional syringe devices and components, those
described in the earlier application and those yet to be developed.

[0034] Where devices in accordance with the invention are used for preparation of a
medicant, the devices are preferably closed-system mixing assemblies. An example of a mixing
assembly 10 in accordance with the invention is illustrated in Fig. 1. Mixing assembly 10 can
comprise a syringe body (or barrel) 100 and a piston 200 that has a fluid passageway
longitudinally through a portion of its length (discussed further below). In some instances a
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in US. Patent Application Serial No. 11/238,880 which

was filed Septenber 28, 2005 (henceforth the earlier
woi2bedsenupl i cation). Accordingly, the specificaCTws2@nd60745

figures fromsuch earlier filed application are hereby

i ncorporated by reference. It is to be understood that

many of the concepts of the present invention can be

el o B B B e ATBk ey o an ot
SY””Q‘;‘/PP%e devi ces and conponents, those described in the
[003%}! | i er pRR Qé@tHagna #nd dnldose: ¥RY 4P o?ﬁo devglg gd?n%ﬁmt defining an

e devices I n accordance w
over% '@nglhea g@rp'ﬁ’f‘)@paf\a‘f@'%%@ i ageeniatedtwith He feidi dhesnel which passes
throughe mfrﬂcﬁre bathleyerﬁdtﬁ%edwesmﬁbﬁ MANXI St 866 R dRRd . afﬁ‘!ﬁg %segment of the

10 i n accordance w
oratFEETH gt Goff 08 SRASTEN T reh S PO oo 1 tho vl port.
Prefeaj@iy mmfjmld msaag@waynlgmdgodye (ptorbaktedts fribRPtheNAaldort through first end
202. plston 200 that has a fluid passageway |ongitudinally
t hrough_a portion of its length (discussed further
[0036}| ow) . Pistonsifefiurther inslides ar@@éees vthjchaist st exiformpa slidable fluid tight

seal hétaices NIGVINteMBYwhRs & tﬁé%?ﬁn Bc\.(di)ﬁ%\ r%] ééé'\}vgl Sc?fgh%?)Lst@r] seal. Valve

ston
300 R iRt te, ALl ARBCRIG comeuinbatin bzbueen the Syringe chamber
and vig#6P0i ng an overal | | engt h of the piston. A valve 300

[003'7E assqﬁé@g telgloﬁ O%h%ﬁ ra{l"% @%\é@%ﬁ%@@ S%%a\ﬁngnding from first
end 2;98rtf"’°2'98 5e3! 20% pod mgwmtfmowgﬂmmlstoh t¢ kiel pemgod. &f piercing device
400 éiﬂﬁb@lﬁs@&a‘féoemtﬁ%ld Shadl i22ar £64 tcgnr&:f%ll ﬁ'bﬁ@ \{J%tﬁEOG An example

BB S A e oL fo, T e, e
have \j flid pbamnetl hassigh them—:-ﬂ*tro@?dar&@&an [b@oc?cﬁﬂflgﬁ’ﬂe‘éitt@rbu%gﬁjre the vial septum

and l:;e%gahﬁd éc%}figéjgﬁat égqn ?es’éﬁ%ﬂ% ﬁ c'iq%g% PWP%tmaq)et\o@?n the interior of the
vial agg flyif Pasgagavgy 3R9dy and the si devval |'s of the piston

[oo38Eal . \’(ﬂéleﬁJrBQ@S €8 bBGorm i H))gl‘“grﬁ&{/eﬁ Qr %f? lo?gltdo\‘t%ry of one or more piston

nt id co ni cation_‘bet wee
fins 2gﬁ’an% ergh %noéHg Stl’fl(é@l@?!s Iﬁéﬁp@?qi ,tchgallg\@ \palgretegtlogm stabilization
withinigdriudig.ates a fluid passagevvay 220 extend| ng from

t t hrough, seal 8and gt W se hro
[003§1nrs q{ég{lnezg éov&ial H%oi;o %%‘p A HiME? 3‘@{9 W& iege '%@t%ﬁ" can be an
a'tem%vea‘é%‘(ﬁ:ime@é dgiseribed inithe edrbenfaéd amlcatmh can extend

[00 d%]m 0 PGy tf?@@ynr@@ a%’éé%'y%#g}mﬁ dﬁ 'Fr% dex and=; tﬁggep e % referably initially

rlbe he earl i er

provi gv'r‘caecgf @U‘E%H?nhlgv\ghlgh the,vigl tsh%ﬁ*\%?ﬂ apgg:gqmged in a non-contact position
relativielte midrhing Legfucaunel 40an I grep@rdtiodlibedsd hePUACIAW 8 FddBsitioned to contact

piorcild By 8 DA LA Sl Bl M PR 68 e e 400i0 gty and cross the
septuggs \falve %(p(hparaﬂ@nfhafpgospmge\myoQMSltlbﬁ@S&bhéhlﬂd; flgid Icommunication

betwe%ﬂ@hé‘f @I’shl Eﬁd fiod @?%d@’?magrfﬂ%xals@fnga&fl th%lplsqorp ?élét'hv% Q[Le syringe can be

”t"'ze§ ‘?88'&”&%%" ?ygﬁestcgm?@eﬁ v xial eontenisi T'@ B p@ﬁpmts can be mixed by
repeateriadiidingztihe pistdrt &Y By aiatio? 8Fthe device. The mixed components can then be

drawn into the syringe and the valve closed in preparation for administration of the prepared
agent.

[0041] Referring to Fig. 3A, an alternative intra-piston vial poart configuration is illustrated.
Features of the illustrated device in common with the earlier described piston are numbered
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[0039] Valve 300 can be, for exanple, a two-way val ve

as illustrated or can be an alternative valve type as
wdesarosées in the earlier filed application. [©00%@k2066060745

the syringe assenbly shown in Figs. 1 and 2, the

device is preferably initially provided in a

configuration in which the V|al |s sealed and di sposed

|dent'lcrélll)zl F%%'Ehrgg W%{'e Q&? &Jla?rcl Gi&LAL 6F évg tglﬁ@g %;arglg r deyicg,are denoted by a

repar at ron
'etterr%-‘@@@@g%we@lﬁh euewmﬂqmcedmtlhgr devi ce 400 and slid
0044t hi n Tlau,e iiRQfrhted! bistoh Hbod
[0044] [.I\)l/a h? 3o'gé§c§'ﬁ nﬂﬁrcﬁal . |)€én}gjcpg from first end

202 {g, a'?;\r'l“"ao'i’l'smﬁ‘o@?ﬁ’% 28§?abl*leslﬁ‘lfﬁg€t$mml%l RashiRseistTashio receive a vial
housb@t@lﬂ)ewhlbhe:amIlﬁ:luseradvn&ll(aoﬁyl’fdvﬂge Sll&ﬁmi@rhoug'ln!gdddhgoé)fnsertable through

o b o A S TR R i ot s
211 emnbe senfigireciito buidei aredpdsitionele aingds 10 wiihlmgthefwdlhﬁrt Piston 200 can

comri?lsét an pRFciky &H.lcﬁtﬂ’le' grlbtofshévlrlﬁ g?é’dc?%ed T\mh n%héeg‘% RYIL, and the fluid

onents tan drawn
Passe%ﬁ cl’l@?@dﬂl%cw @p%t?r@blyobe fréfially dprigvig! smh that bbusing 510 and a vial

recemcepraémdu)agﬁmln tlﬁ&%@vim&&fr@rd@pﬂﬁeHQnFﬁ Chonddnt&R position such that the

r nat nt r sto onfi urat| on is
RETEC TR R T ——
the vigb howgingvandh intéreabeal ¢aer bal sigtioivaedifist sho20ane allow penetra’uon of the vial

septd?ﬁ‘@?q{aﬁ%ﬁ?ﬂ% bf‘e%ll@ deEQEttHEr%%yt&ﬂb @F\ﬂ g 1 g‘l ceaaon between the

erent e ar e
interigy, of thet g aa%p@ﬁdﬁlge RASSADEWA qlnthuelsmmﬁerfflwd passage through the

passagtavyl ddnetbe ¢8Oy dbvardiké %tﬁaﬂfeeébdo' PlYarfP &35 nfBication agent for

camb A B3SO 5 BRI et ! ogred svioo (r

showng andnitilizjng ewethodolegeanalogoueitalthdtaesciitgebalfbwat foe theCdice depicted in
_fhouse a vial (not shown). Such vial housing can be
i nsertabl e through an opening in second end 204 of the

[00481 st on. Aihery alfekgative Gundigurabion of theiraentign isf deseibed it reference to

Figs. S1AG4 S, E{eiérrlﬁ@rhlﬁ)éllngrﬁ@ KK @pltsfbngébdjﬁ iR RPN R4ble within a syringe
Pi ston 200 can

100 hhou3| n’_g 10 Ivvl | n t@g \L% gort
B 3S Te gl Ay X708 RiTiBT 20R diRs)2ibiRserlpasgageway passing
longitwdinkliyt Becty ittt t|bler pasa;age\hrhue tfalvexisds 1RS JaQEnedr. thel sikPR. Fluid passage

Opea bl. r,oyi ded, su

throuﬁlgutsll;éng)agég éé/ V%)eg étﬂbl&/e?bllétl[ ll%ﬁt éyn gelv§ %ABPhPﬁSqCI‘?éed with such

Passags&ivng are d| sposed in a non-contact position such

[ooduhat t hgy mu&me@ga Giedti Ry SIRL BBt COB) RCihs ecp@/ﬂﬁwtﬂﬁesyringe barrel
t he, vi al é](g)or setum r|n re aratlon or use

and 4,18} Foiing o B RrSPREtAR orpoland 24 o ihg Rigiaar §al housing 600 can
compfise,Sor ermin@@Awbqaals| 608 ensld. aftit Iibaﬂ%th%nerﬁbarﬁ@DéMﬁétances, be an

exten?‘bﬂicﬂpple’[ﬁntéb% pl—l%g? l'l a‘fitee\fd)f %ﬁéhereg%ér% bl éef{gla\l;ggt"ly attached to or

: conmuni ca ween t
revergiply attaehad igiristpa 2989 éweseond poionHostaiiihe Fialiholsirassagies configured to

be joinBbleug Mirdt rﬁlﬁﬁ@@@g%ﬁ’th‘é@ﬁ \}?ﬁ lﬁ%r%‘ac\lgt{lﬁlg %hé;l egﬁt%mfel 8dn be completely

ST L
3 0 dhe PB?l”lao iHACFYER{I2 wgricaat lﬁe'rqaewreuewlal breakage and
can qgivamlademgslyaavaslsr@mcﬂrhednsympmr (r@;@lbcér’ﬁ@lﬂlmbf tr@ndial and/or inadvertent

substlﬁ%’doln'o% l’légv@ﬁlé PRl \aﬁgn %%H agn %5‘ gtrll mq?%’)%gé?l?uent or other agent.

device
[0043], 0t heWoiinceeiihei sgeord phit GOf af ithenhadsindto theviesit payhof the housing can

compfl€s G bachpd, timsdr@ie s $BRBNIP part 604 into the first part, inserting a portion of part
602 within part 604, threading of one of the two parts into the other of the two parts, and/or use
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Figs. 4A-4B. Referring initially to Fig. 4A, a piston

200 is illustrated insertable within a syringe 100
woavi7ngedan i nternal chanber 102. Syringe pi st ORCRAB2008960745

an internal passageway passing longitudinally such

that the passageway traverses the length of the

p|ston Fl ui d passage through t he passagemay IS

LN e T
prefeg@péy pg @@nfngged rRye plabilinedint e tirstypodition éaridecan/be fugther extended within the

secoh@bémto addcand b@éltlé}?Hﬁér{‘Q?&QQ’uc@? %ﬁéc(%ﬁcﬁ éiéwbsttﬂg or other force based

upon tgﬁ,dgﬁg qftéq F’%BE'&HI}%F gttlngmnWrggongtglzg% g@qh cetifiggiration can allow an
enclgsadtvi®30@ bea"novemfr@raré lflﬁéuﬂ ‘BEn-CARAGM BBSitiom Pl ALt £ 'E)féraﬂg device (see

Fio. &) e el o ER e i ot oS e SIS daesc el 1 pitoo a vl septum
or otrpﬁrg/ge@nom@nd/th@eby)ptbvpteraooens ﬁiMaIccfontdm vi al housing
[004B§m be ﬁOBQHtIQMEmeh%n%té RJ'nQ e vn%:ﬁ hbli&i ﬁé a&}{ﬁ‘%I % 6Bgve an adaptor

a Vvia serte e con

appee@%&ﬂ 898 copniigired 4@ @dapt Fhensltr rﬁv@erﬁﬁmen@r usech camiunciom evith a syringe
pumpof Sacma;ﬁbeﬁﬂa@e Ea@bréf@ﬂ&b@rlﬂé‘laﬂé a‘@té}h %B%ﬁ&ﬁn?ace 604 where the

a e a re er re
stem e el S0 S PR EangSrp it SBIRE 10 where the cisk
struciyre hagiat diameatsr heeater ﬂ1anpkhssstérh)ﬁtmm'aland ng caﬁflgm‘@di welhsertlon into a

slot il IM%B &g?péﬂ%’é%@%ﬁ%umko%k c#: Qlfﬂag%r? f argfaﬁ? ecfevnces in accordance
with fﬁs dé‘ﬁ’?@j%&h e HiFeddr a mwe@t}@@ﬁcbmmgerwam i Tioe Rresenté ofthe insertable

disk, Whep&liéerl@ﬁ%tbrd Slot bethkigistbn BAVdr of ithS §deégpl§n|90§a¥n't pﬂr@vent inadvertent
(0] e

coraleghy BRI RTRE o1 L KA i o avertvey o
manuagxemanmumd appropriate fittings or joining
[004§]30hn| Cﬁ}@émn rfo t4-|BC %Ll ﬁ&(@ gh @@Ba?% 2%({\} ?lf tgﬂrcheylg? depicted in Fig.

r ef er ab | gur e sta
4A. t IQGF?Sa'H‘dFt@%ﬂ@eaQrSQPtaﬁ@’ﬂ ok Rieeginte devige KOO which seTlmdt second end

204 g isioi @00 e&ﬂc&l?rﬂeﬁ@ﬁdtirﬁt@rﬁrétp&ih 88P ok ¢t Lap hﬁ&&ﬁ%r 9. 4B addltlonally

[ N O S L P ——
Itis tqjpe Unwdmodﬁnﬂim%{:platergantnflvalvecﬂm élﬂodg%ﬁeaéhgiﬁ@f ﬂfe%iston is not limited
to any/ béﬁmﬁl&r IB@athﬂVa%gj tf’:étqﬁé %géfcfe%t Ioczél%ﬂs Are Fo?f?tgspo%ﬁ? 8¥ Igustratlon only.

relative piercin
[0048kcond Asafé‘GBQrs'”Uﬁb%IP@ |'@EIQAA@ & schb2p3 encibegmdexiedeori first end 202 of

syrm@b;bletoh@(m eSéﬁ 208/ bfer8BINHYY & olfch &fanydid Sf&ﬂéee[t 1859 portion of its
"|"Fge ac ess to vial contents.

b
lengtt} aﬁtqg |S8Fﬂe ?%ean@et?ﬁ‘@mheéw%m Ej’epéi?@'r oWhere piston 200
compu@m mmraai faithpassagappe ey 208 06n peélaBly el shedslaRbre openmgs to

t t
o 8, BB SRS YT PN i o o omo

chami@rem 608 protrudi ng from part 604, where the stem has

[0049] firsStThdi rﬁlfﬁfg%dmlﬁsﬁﬁllcﬂprs%tgﬁ 908t ﬂqﬁ #183 a4ﬂ 4§(can initially be

prowd%gructu{je 61t0 | ?‘ ‘@} structure has a
gr eater 18R aPhé’ SHeMVYier %@ﬁﬁ?‘@g SHHctuee &@ﬂhfﬂpg@ nn@blpwmture the cap or
septuinrd ¢ial 500. ima padncslaot:omfig@attﬂi@b@ﬁlhdif mg/ 61 coMftaife SYArts € and 604 with

respe®tU8n %ﬁ%’fhe?%g{ll'bg%rtﬁlﬁz%@ ﬂznnstaoﬁ %’[IC \ﬁnpﬁirgap & least at the junction of

accordance Wt nvent1 on
the twe Q\QUeIRgiPGAE! TES shiigewrmpan Misriderasterieeetaindra@d prevent inadvertent or

uninteh &Ryl leabhge rﬁlérﬂK)f tﬁ@%%rblﬂége(/facg il ﬂ)le%lails%é)tlﬁ‘ﬁl Ftb%monmg can also or
alterné} [5\}3 |drl L . ng nP
Wi Al °§d’§’/%lﬂ 8é ecpt %Cﬁ@eﬁ ﬁtﬁe'é?atwne/wﬂqrh@ hyeaeble attachment

is off. Devices of the invent*on can alternatively be



manual | y mani pul ated. [0047] Referring to Fig. 4B,

such shows an expl oded view of the device depicted in
wei20n7/04¢973 These figures illustrate the associ aPCoOUSEi06/060745

pi erci ng device 400 which can be at second end 204 of

pi ston 200 and can extend into first part 602 of the

vial housing. Fig. 4B additionally illustrates an

L agb i DR R R ML T MR —
upont thetpariiulas] mgqmnentocﬁonﬁgUWOG@ﬂdajcm;n@nmlgeofl teadtrdaleble attachment(s)).
The M@p@r‘tséoﬁfhlhe? ior} 'oﬂﬁ@@e%@rnb%’&ys&ﬂ%rk Jelhcr cérﬁ@%“%ﬂpn can be formed

hat th e I cted | ocati ons [)%r 0sS
”t"'Z'PSP |mL%t?'i'%l§ iSHAN aﬁ|F§/ast'900ﬁf8]'alﬂspwrﬁhlezrhard plastie maserials.  Spot welding or

tackirld gan B8 aghieead uliRéhgs #st &@n‘gﬁw e deRihd, intislowaé m?é?&né’fheat welding or

syringe, piston 0. Seal preferabl'y has an out
Other(f%gn%qq@lt&%%%cwzi "Feast a portion of its length that
[0050Dr ns aAmetherdasqmt obmemeenttdnenscdimb@éd Weth [ refepéritet i@eFlgs 5A-5C. In

genefahis a%@&t%f%eﬁrﬁ%%g%\%’v v?e?‘?n é}n#}] gtg@gﬁbe&lp seal portions onto hard

passagewa era
plastig Hody rﬁ’@%ce?(?f PTG parts of Wﬁﬁﬁnh @acoreante itk dne intvention. Over-molding

invohielt @bRiHg QﬁﬁﬁaﬂéM?b{ g Phrt cﬂlﬁaoﬂy%tr%‘ afNchdeh& néyédpggﬁlfg part. It is to be

d trat
undeﬁgoporg)fﬁao rfﬂ%'gg CAR ! bgglt@g%c? yv?h tg:ltéqqra@vq{)@lsmnoqn%vq hodjes in addition
to thOSecﬁpe@tﬁlnalacdéscpbed il this phticelapagpast Y ttsd vehtdne ARéhnative piston and

valve%%%s‘}ﬁefn RHRGE UoP e&QﬁPl‘éanté)rha \feoéﬁ{n Hgfa&\gilv% Vﬁ?;ﬁ%ﬁg?bef herein, pistons

arti ar confi OSi
and VBB(PF§969@9&’HG t@‘?)&a'ihﬁ't fled @@pmlonmmenmt bietonsandbalves and piston,

and valvaliohfig@eiioHs Jdt?d Mdéve%p’bﬁ' c shrink-wap at |east at
[Oosllge ju tfl on _of p V\Q §u5| ng parts. The shrink-w ap

n providend Citigly '@ Figt 3fnet Pisien RO8visntlustraied diavingt a valve 300
configyred; iy fittietot drovzenirerefiy emertavioh £ hearmeezm Bef@My thgitudinally through

o o) Al Sk OB A 039t e oo e
seal. AligHoh Figt ﬁ&ﬁ"lﬁff@teé Ristbn @8R ébhe eamloa@chmewt it $s fortmvintististood that seal

208a ts’mimﬁaénﬂ%ﬁatm'cﬂlé@fb % pABh eAtd f1 d?/fer- ﬁ%gﬁo\%g I ng,

idin e dep endln upon rtrcul ar
o052}, ' idar BD0 Rt Ehhti vt Boe ration g 2gicianssed at o near frst end
202 optmbmdre @hé @@d]mimh(cs) Projethiend ¥én Q@\Vénté‘gfébhglynsﬁfpport the over-molded

seal 59%‘” E%@'&F%t Fnhl%'[%ﬁﬁg thges% rértﬁg%gs o ﬁgf %B,I;' @pl here the piston is

conﬂgmg&cb’;q have a ﬁm|gﬂ0@s%ﬁgeyvamarr¢hpha@massmgﬂcmgltadlsallﬁbﬁtethrough the over-
molduN@'pE’cbdé@s Q{antﬁéié'rétﬂy %%l&?tf?écgvé:f\fﬁgg% 'sEber]fonlgav ?rée or more openings

; g[B F g m crQwave we
exten Pg Wélph&%ﬁlsgﬁ {93 ré)vHeaf igl @owémlmquglon[bmg@?n }hﬁ)pa@qage through the
pistonagypktbe intérrahegiomve i aseoc.ated@ﬁhgéasadw th reference to

i gs 5 I er al [ ect of the invention
[Oosénvol vgﬁeo@e‘:’}r rﬂol?ﬁg bdg ?S grzztegisng?” be Qg?ptﬁgrfgf dfqgous syringe body
designg e Biad tha Q\éﬁfrf@Olﬂ@@jye@h hﬂﬁee f@ﬁNaV@endumlqﬂﬂlstehapfed to conform to the

taper/ Sy LCEIthb TGt ‘#I@é"%ld@'etﬁbo?/hﬁ tﬁé”%‘?\%ﬂdoéhd (9& Jw%e By The seal

of ‘an over art di ect

can Prﬁﬁ?‘d g!?lp/%eﬁ‘aolg% B:b?rpf"ﬁlﬁ apscﬁaﬂ dlameterstota@owéns{@ﬁmmdj@gvement of the seal
withint that syinge- chenbergwhian phevidihd |4 @ ‘ébélhaléhé ahBatHatfoer sidewalls. In

prio P A BBUR AP, 1 AR B i ics s et

Varymeﬁ&nngﬁ/l@arfel@ﬂesmmemmarym@trm [siston sizeddiaablee bodi es can
i nclude, for exanple, alternative pistons and val ves
descri bed herein, pistons



and val ves described in the earlier filed application,

conventional pistons and val ves and piston, and val ve
woandf7iogen7at i ons yet to be devel oped. [0051] RePermism®e/060745

initially to Fig. 5A a piston 200 is illustrated

havi ng a val ve 300 configured to fit into an opening

250, and having a channel 220 extendlng | ongitudinally
208a i illustrated

hy .t
[005§Ij;r oug Igneh&n@%ilsénsgﬂfkéa&ﬁ%@ %gﬁt%:gﬁwgls? ﬁrv&y&{oqqyéwg@gp an over-molded
valveAP@m&J@h Najve Hady | 308 cantwsfopaldy dmvaoane roramosx ptajeetidns 304, 306

configtir8¥io slipdott ArR fefain BEsRE- ?r%éd“@é 208a is
rmanent |y attached to the pist urlngthe
[005gleler mo %’Y%S%P@'&@%for PYUBRIE Pl%ﬁ'@ﬁuﬁweplra@feea%ibmitraﬁ%ctm Fig. 5A. In

the carfighiestion stnbempﬂ@ Rehipan vdka bdus Pas 8dadfer Brojdt&idh 306 a8 the inserted end

ection or projections
of e, TP biesBBiel g ArolbriB ey Y et rsesiconiration o assist
positigaing aarwl/eit retainingt Hienvalge twithirs daé  pt Wh@nfplilmQ gd valve into an open
pOSI’[IERe Iplssttooﬁe u%&%&oﬁhﬁgﬂh@t Veﬂt%nc%wf[%rgﬁ “Pﬁag‘o'nyof alternative valve

passageway anne assi n
typest%h élsh 8 RyRMPih & @t@éﬁb&@lvalmdwe\mc@rs opering paeilm #ivbygh the body and
the owrommd@dtg@g over - ol ded seal to have one or npre

exten thro the seal to provide fluid

enin
[Oosggrmunl £S5 géﬁ%&gﬁeﬁ ?f‘a%%’?aﬁ%mpﬂ?%lf@he’fwlﬁ:i glpgiameric materials.
The elaglomhdc inmtteriaialutiiizzgi cm Ioé tien sarme o @tneiiey frbr aed@Biher. Similarly,

plstor{ Q&?ﬁ}ld I?ﬁe%%@ 3'69|cgh% fBFrR&cgéfS hat fﬁileols"%‘ ﬁ:&nét%@ﬁlstaﬁgtcaptpg the same or

or va
can ‘va%rr rqlﬁﬂvée@ Q@%\Iarﬁﬁwa Emrwde@ @n@lawmrmhcusaemlpeﬂhat @an be utilized

includeQ Muer dFet Aot hﬁlté@ﬁ@r {)@ haRrghHest I’b%l))p%ﬁ drfal Elsfg)l\/lt I']:!?ther polypropylenes,

he syrin
polysﬁ?%gn% %gfil%g gﬁlcm%p‘@?%{ \glagl?mtg@ée t'?.?’pﬁ‘?rtﬁﬁ agogeg%%molyethylenes and
variousi copetyeners ocahpariies, ris!emds enotasdcorapieaRdiHs &f suchen&i8adls. Examples of

plastlﬁ tthQ{ &'Tu'ﬁ B@ u?%iedr}ﬁle%%{%ﬂ%%@e&givp O%P’ ¥ d't@ﬂ drﬂﬁluﬁe bﬂt are not limited to,

seal er si
polyeiqylsaes.s PQWEOW'W epplyeyaioattfiinehe pawmlinytoictioddes bgPVC), polyamides

(mcludiﬂigl fdllﬁﬁbttc,o ﬂﬁ&déﬁﬁné‘{@al\én&ﬁ‘l@{ fﬁ&lye\é?érw NSolgddibdfifes, polyacrylates,

varyin
p°'yu?ﬂ}aé‘/eaa ‘%Pé{fé‘i'erf"o‘g%'a‘%s Fﬂmaogg%%né’rm@%%tonsmre@f 300
[0057]an conprrmisg ta ¥a). veB.bedbh JNRtraftd aleromeldelDsEE 006 BB piston 200

oo ) el 220 4o 102,600 B 5R ! B8B 90t wrvs to

pistony @E%Pﬁsﬁlmﬂaﬂ’ﬁvwh redl R98ac dpefaning PPAUSSFC Valioheill3titesnover-molded cap
310 ob@alvé%d%&@ﬁ?hﬁporﬁe%oﬁ@ ibnd 3€arPbys as 1l lustrated

n Fi configuration shown, the push-pull
[0058]3) e %’?ﬁf e rflé(?r'a“q?%\'?%@r ut 8'?%? i {9BhPISES And{arevalves dn taggordance with
the inesrdioof thehatem#bady. poFtienspe@sied ebrichtdahia d ﬁrfsg Srdéést 8R4 i1 over-molded

v opfiguration t
seal/cﬁﬁ‘? |0H|rogn+%gb§ﬁ%¥ge?ier et 3???%Lﬁigor9ﬁeessvaﬂ1vee OV\?rt'HPIH'”@h‘%'” foiy the seal/cap
dlrectlwqup the| ool Pr kRN pattips. Tie overrmolging qaosicciiodiredtly aftsr fopmation of the
underi?ﬁlgutﬂéh? rﬁttﬁ@d,ln'd@ﬁ)tlmé bl EﬁfPBE'feﬂng@m | QrL %an b]ga removed from the

zat | alternative valve t
°°”esé’§28‘?.'ﬁ¥’ gol g1 tFaélséﬁf%?ﬂ andipg|siered giphig thi o O¥RER pw@grﬁg@easg
[0059]hr ough’hefm/ebodydlﬁ@d)réd‘&s%f adRintebos8R avdid GRflial assembly of the

o188y A 58 13050, PG g gL B o v
moldedtqlagtomgrie grabieciube rsinimizationcampreivéritin 6fr ftukl deskage between the seal

and theNMdeAYing Pidtbh,3rdVa secure attachment such that the seal does not pull away from
the underlying piston during piston rotation relative to the syringe or drawing of the piston within

9



pi ston 200 and val ve body 302 can be fornmed of hard

plastic materials and can be the sane or can differ
woeb@iosyEe3t o one anot her. Exanpl es of el ast onePCT/US2006/060745

materials that can be utilized include, but are not

limted to, polyurethanes, polypropyl ene-EPDM ot her

pol ypropyl enes, polysiloxane and/or silicone

sgﬁf@'-.( ﬁlj?mm%m/ n?eaq rcéﬁlbe cggﬁﬁ@%gqgaagneo rg]e\?vgi across the first end of

enes var |
the Fb‘Ft@ﬂ-dSR@ﬁt'\(ﬁ mepomwnbonﬂtplstne sefhlss dlod tintat\edll af the over-molded seal can

decr@é@ﬁﬁé 9%’:6?1’ réﬂoﬁﬁ& 'aﬁé th&l@by i HE rbt)&fgfaiflugé R%c'fﬂhrough the tip of the

/For val ve Tormation ine ude,
syrmg? miEes gh eﬁgg&,g@mxbperﬁ@lged 5@|W¢@pyer@tmjgorotrusmn on the front face (not

showpp lcyofigtired ke fingaes at l@@bb’ﬁarﬂéﬂiy wid @H’é flgie fRBV5ge through the syringe tip to

funhgra%%ﬁﬂ g ?l?]lféliﬁ@@ggt? a%y'g?ng% ar‘l’%gn%aggr %g.g}l%%%ﬂ%ﬂcalé gdvantageous for
admnp@trymmfma‘asmedmabhgmﬁss bl ends, conposites and
[Ooébﬁ’rg'stnaﬁéf% verrFﬁgfg %98.5%#(1%%@55‘%%0 & ﬁtll%g in conl}unctlon with a

rat es Sea goon
multigayh pisione@nbigurtien-e bt thisrespeot piatoscdal P08 tambedvismolded onto a piston

20hami cZ2®
tip c epmééd&! bPBﬂiegvgg% %@ﬂ%ggfeeca ';&IS %{Qhwaw& gﬁt%%ﬂ)ms 205, 205",

pa seal
sten§ B R 007 Atk b %ggrcar?oﬁ’%}@d'”?é‘ba i pASsRRewEYS i Pag Caiternatively be
solid sngpp piietced. Bip ROBj @t berisind 4o histO6 . stéM026H WEE by insertion of an

attacA¥BAt PBidh NG 1!h\%I lllﬁlﬁzgrq otp%n%ngrgbé) tqittggfsé%qgé% aéo\ée In particular

I N accor aance nven
configisRtiosniheciining deabytilieat Btpadinga shapdecking csss-fitidg 1 beplication of an

apprdpfiate 0HcdrRd &@ﬁidr%ﬁrdﬂﬂ"afé jQﬂlr@qecm I% med in a second
formthe

oces The over - no seal / cap
[Oosgj rect IRV oML "Eﬁ@e%aa% 2(9% °§‘Pé°rﬁ meldeddn haypa diameter ‘dy’ which can vary
depending upoh thendjamater @f ther syllingetbbﬂy (redttsebwh PHaBLiIIORE @ﬁllzé@eThe tip along

h part can be f
with HEREELERRNAR) o8 pb It H8h Yo e S efaun defster (e.0. 0 or
for usf?o‘f"@h ther @%I”Q@é@"r %\G“’?ﬁﬁd-’laljﬁel sfoeardinglyi arsingle tiheconfiguration can be utilized

foramd%rraf@igﬂﬁl %ﬂﬁ@é@arr&l%@%st&“‘%z@é’ er-nol di ng process
[Oosgfn advan eous avoi d manual _assenbly of the piston
b Qf,}é

od;/* BNt g7 theeinvaplicsy isselessibed withdrafersneg to Figs. 7-9.
Referadgammealges Fid. mrpimoldlzng can nmlederralpﬂkﬂsn %le@Sé @Kerdn@ H8Rbve insert 230

confldod?&ji lrbdlﬁs gﬁt@g;ﬁéév%?ﬁ ﬁé%\)éegﬁ 62@ cap guﬁve aﬁgaﬁgoB mounted on first
end 202¢ uThs e@al genrhave agurememmmemmwhmacbaseeeshmogh the side of the seal and

ahgnsﬁ\()ﬁtﬁ éréﬂﬁﬂérhSpém%rWlemgbaeé Q%H 'srlé?év%eﬁérﬂgn Dfo?t 1Q8ve 240 can

Ive to hesrlng rawu n I ston

t
addltlwleflﬁ have a %plrwg 42Mcﬂﬂiqr6‘.ﬁ§q& pluctiifpetoaligw r@grﬁply@tlon of the sleeve.
[oosa]o nf i gWlesletiosdra®®0 aar bbmphed & cRgHRS 232 Basdihg ﬁbmeepﬁlrspénd 243 of the

ST T NG i
of theﬂm%qrbrﬁ Pieheingh aitriagidret 406 esimbeaprovidied in admciatibh withafecond end 247 of the
plStOf‘f lhéﬂérﬁ Péi@knﬂgl"'t'bqii@rs tst]@h Eh&Nsofhetd%‘?alﬁé’JHflgﬁﬁtloﬁ UF LJ? SQample of a piercing

ave a
devicg ﬁ%”f\gPEﬂ%P”?'é%té?a(“r'RﬁU@ﬁ%ﬁ/wﬁ')a%eﬁﬁiwgw@a thebplstﬁ@elhstrated in F!g 7.

[0064ast [Faetdiating sticturé B0 Hepic éiﬂﬁilﬁé'{%lvbrﬂ@r@@!g §trﬂl§ture in accordance
i

ret ai ne
with 5 iV30h ik SRl Y, B B cssibge” a3 Hifge soad seament 401
Compf'%’ﬂg adlmélﬁr?si@msed @t effirgt@stl| Piereidy cmiucmg@nms ad@i6@eNy has a stem/body

portioRRefo8 'iHidH ekiRn &8 frofy h&¥ oﬁg?rﬁBh %ﬁ]% % n‘#g 4&4 Jgépzoggd at a second

in conjunction with a art p|s on confrguratl
In this aspect a piston seal 208 can be over-nol ded

onto a piston
P 10



tip 203 which can be threaded or otherw se attached to

al ternative piston stens 205, 205 . Stens 205 and 205
wanw7user7203 can have internal fluid passagewayeTmS2a060745

alternatively be solid core pieces. Tip 203 can be

joined to a piston stem 205 or 205" by insertion of an

attachnment portion of the tip into an opening 209 of

end Bpﬁégﬁﬂgt&%5 ﬂqsﬁ’%ﬂi}eh{vrgsgﬁﬁt I/&gcilpgrﬂne 0{% ﬂ@ atgrln%ﬂ\?e tﬂﬂ% passageway

i ng can
exterpﬁsetggnughfclﬁe bge w@cemlmﬁeml)amrm@prmmntmew o&ﬁb@;spdrﬁon 403.

th
oo hgrls Sl <00 iy sk 400 e 48T wih s

with C'&ﬁ‘“”evﬁ{’%ﬁ 2R\ RO\ URAE RGRING P lﬂiﬁ)ﬁ'eﬂh@ giregtetesin association with piston
200.syri nge body (not shown) that will be utilized. The

p al over eal .can e joined with
[00635'] pi st gﬂgeop'eéﬂn%ﬁ FEWFe §FDW'8I|'%r@¥ ef]r{ ig @”d usiative shage and form. In a
prefefred agpectwif the inkentpar cHaemblad0eyxtemipclebathagl an entlrety of an internal length

of heAd %@ﬁﬁtbﬁgﬁ#m S&h%h%gll'lg chémﬁquggé f p?éss(%&ogéﬂ 6!8 402, Rather, one or more

utj i ze seal ., " syrin
accesy belgs 4Q8 Bé%me’G’QQQ‘]OfRK@mﬁ@F theptgitiomeaK beih of iee external surfaces of the

headlp’m&ﬁt i (O(Ehﬂg%raﬂu@ﬁ@ bf ’ﬂ%dplélfcfrﬁ étﬁ‘fcﬁfr@ Wﬁ%ré 91eF éf%%neﬁdt%s ot pass through
initial | ston can rncludeé

rr
the t'g C&”s dé’ﬁ‘g‘?%%‘{ﬁéy E‘A%mé%?dc’r g@r’%@\/‘%“ﬁﬁﬁﬁ sepiomdBaEriguerarlugging of the
channe) durise rtpigicingi apesdteey eAdtithnabhagmces patdining 1@ ARr&Ag structures are set

forth n@m@ e@rl%ﬁ‘ﬁlbd%ﬁgh%gﬂt ed on first end 202. The seal can

have an_openi whi ch passes through the side of
[0067} ¢ sea'ﬁefﬁﬁtﬂ'gdqugﬁ% Fig- 9 SHC%FIWBI@ES dipe pistan dévich shown in Fig. 7 in an

asserlﬂﬁ&ﬂ&&bnh@ﬁrﬁh@h Sl&f%qné’éﬁ bhOns ?r?s@rte@lvﬁﬁm? sl%é@e %@Hlon 240. Insert 230
ve a base or ot her

can b% A aée e atkv t%ﬂegwe RQH‘OBLﬁALQttg &\qo\ﬁfth? o gqaré%gt:_\the[q%@g]to function as a
rotamleeezalgm n&ypidall@,3Mrst and ANPPsi the asseRte birdaldrePasiShbd Ghserted within a

; 7 d-R4 ton ins
orodd 30 HSy LTS e AT MR 1554 B 83 RB oy i e
that tgf: V@Fgﬁgg’qu% iseiRERCR4 N @frepafethrh@eradmlmsmatmmomg medicinal agent, piercing
struct&t'd HI@G bérﬁbé@ﬂllz‘é@lrlotiﬁer’@é Qvd Gefsddiu@s ﬁﬂ%&?&r{ ¥4 BB%reglatlve to sleeve

iston |nsert erring
240 c3h fu %Eﬂ/\%"gtnh%eé@i% hanaghet T@ar"é%qrfow'ﬂbppewneﬁdﬁe|ﬂerough the piston
seal afd 'dnemcewespmgilmtgampemng thfoughl tiaé bifori Slabve: aGube ahgnment can establish

o LERShATarag ISRt Hheb e BT SRT L BBl g e
mixing IO%UEQQ' 'Weompenentﬁgagtbmpermrmadraaadwudadebowet tupbhecompletion of

the mibvE Nthe GAIve RiRY B& %s%ﬁrt%ﬂdé'étﬁ)ndfgpthgq{?sg? 246 j’glr?'t i€t B sleeve. The

adm.ha}w.ng a head segpent 4 onprisin
TSR eMRerlienaRan gy ?n@d@tmﬂe'ﬁ@r @r4e@n be stored prior o
admirggiditibnonal | y has a steni body portion 403 which extends

om h ase surf 404 di
loosgy o CZRELRE AT o bl GRS aigin, B Rayind e Sl piston is depictea
in Fi '9%-nH) 1A Baigring inielly or Figl 1@rayateny 0 tamintiudlessaygigaibarrel 10 having an
interneXdHaiibser t b2 ogbietheo Q@éiﬁoﬁéﬂf Y 1RO 2%%(9‘]( %%@@Igfﬁswe of a piston sleeve

240ag,$rog%>{ : etu,gretg 3 AR

BTG TS lasorb g eﬁﬁ” B?é#eé?rﬁlﬂd)ﬁsc’mm@l g gtegnportion 233, at least
a poripeni myich(2eaolbiveh sdrvgas avcbitaplennns! RSk E45Bbfion 231 can be
conflgégggiotbsgﬁl%ﬁﬁ}m}){gg) OfsteH' 3§ot Ezrcelﬂog tf{|#qﬁtél%rse%4rcng container 255. An
apperglagg @8 can exiend fliom Fieguistgniinsean Adpendagea28T ears bapprisend stem portion
235 afw@rem:hsk rﬂ)oﬁloplr@ége%g% 8RR§hdN 25418 kéﬂggﬂ}écf{b ﬁPﬂ{H‘S slot on a piston

driv 6 extends |l ess than an entirety €er na
erlo ﬁge,ylﬁnge pump.
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of head segnent 401 such that the channel does not

pass through tip 402. Rather, one or nore access holes
woaQa7aser7pr ovi ded, for exanpl e, through one or PODIUS26/060745

the external surfaces of the head portion.

Configurations of the piercing structure where the

channel does not pass through the tip can
revent cori s tum

vant ze or n of
[00 sggt ori anicare 5?5”%1” & PRerR Risian A %%é ey preferably be
over-gsiqast amcamd@ﬂpﬂ'malshm bavisg [teydrad miallg 2t ® ﬂmteﬁéﬂcﬁ dhe internal taper

reg.oﬁtmg(btfgy,ﬁ%eq{h mE%F rth in the earlier filed
tion, 0067 eferring next to Fig. 9, such

[007sf| ust rReferinaHa Fig-stidh capwasionsAdlaan hemogfigtred o arovide valve action
utnlmm%ﬂbiséde@@ﬁfﬂp&ﬁsﬂinl gibrin Qgsbgﬁve?nd Qﬁec{\;erl%ﬁg Heﬁalr’weprsfffé edCap 231 and

n_sl e rt on | nsert can
retam\% FE? cal b{a oré’n é‘n%% pésgtﬁ n'zaﬁglql%s%h WhPﬁ% dgwglbﬁdrqbgve Spring 258
can b@ffo'tnh&ﬁ o eiestt)meflm ncitérizh saLSh as trekateflet®nard) M8terials set forth above.

[007T}’ IOI Ca'ﬂzékerrfn r?etxt ‘Fd‘?mzﬁ% aBos &ggtg%tg& db(oﬁ%{uéjrgtmjnolded seal 208
can bph%vea-é'ﬂlﬁpl@%i eﬁfﬁ nlﬁpﬂ istgeve 33’@ @d)alsdemtwcam 28M. The internal valve spring

and tf@@@ﬁﬁ%%oﬂdéﬂ pl’ﬁ#QB thd&erlhi@ai ?{oc,se%et cb%h%: Bl éarcrtnoldmg process

aratlon r ni stration
is com%ISE %Tl groEtlngg?%[ AP Pesiigped by ingertian ofi tb@dstqrg within sleeve portion
240. ﬂ“henmierrtaheontalabr slapsam23Reilaypieslyodoritas Qrdon%‘&ent of a medicinal agent

such é@'f@rt ékéﬁnefglé’ eFI'y&@V %Ab%r‘?&%rp’taqu hm&gifn%ﬁtﬁ%gi@g%ﬁ ﬁl@ﬁéﬁh Cap 231 and
stem pﬁglolgl 333 par praferghly bmgoefm@@pmmlu@ apeap riftirtg) rp@é@ﬁﬂttmg or other

approbh&tegbiﬁtr@nccﬁlf @\éBon SUSH il SRE a |
apart uﬁgmr |§ %en the syri njggleghghnbe gﬁ%%&qﬁ pBHfans do ot pu
i %B‘ﬁ{ﬂ”m ng and i xi ng of medication

[0072;]onp|()néi1u s12:sim\nkmarpe!s§e}h6%tdh@|dée§ﬁdld)§tﬁé tébtﬂ}é%evgeﬁoéhown in Fig. 10
valve ¢ cl ose
and thiHB a%td'itf?)ﬂ?lo@?;t@h?ln@gﬁlrggs&s 'gﬁ‘sj'ﬁt?fg qn%ore %(éosqogw@mg-rﬂ@eve 240 and
insert %%'ﬁi@?ﬁﬂ‘i’ WiRinraeaxtingedrasiss i 00.0Slazar 240emntmprise extension tabs 262
d in@EAI2BOThATED iR [ 0 L id BLLS

oA S g o B R L o

faliPRY @ nistSt paraniuiaton eisthaemie awpocisted wigh thepiston.  Squeezing
togethRebetha tabs iimttel Aldirgction Eargopérﬂthetssbéﬁﬁee nméiﬁtl&nﬁﬁf {Héclhé@? relative to the

I n_inter anber

stooveX(ceeh it Bahiffin Be PRSI Blletfion P whe J00orschasiarve and insert
positiqs; relatiye 4 @Resinetas tlzerebmﬂntkmgsﬂhemah/el ingethe &3k pdsrtﬁfhr tTo close the
valve &30 irzan &H Be56kkdeHh as (ﬂﬁ)\ﬁbiﬁg @reﬂl MRAr L9 BeR33 BL moved apart

0O serve as a

ortion of which'is
relatlv%g%f’a%) %@% 255. An insert cap portion 231 can be
[0073 onf | gBr&gﬂiratmnatftaméfdrﬁlalsmhﬁ@m%aﬁﬁlﬁeasatlltzh@' #RYdevice de_Plcted in Fig.

e cont a
12 cargg% SEHS‘%}}éyﬂr orﬁ]gbrﬁéz" ar;l:%gciggHs ??1 g‘al 9939&&&8 @@88«5 iR -;19% gxception that the
interngl SAPiRINgs Withistivsarpaa :re@haces Sraeatlier disskbg@byitl. OThe2@&ing/administration
systen\i\hersﬂ?\odﬂnslk mer 2 9£h PER tlb I@QH&h&’é’ 'éﬁdap%)%néé teolant Risted with the piston

and o Otona%@é}g driver syrin
REIPSEGSYRBE¢ i1 EhWoas Sush EIF}I?@F‘%R‘? ig q9|n§$!¢rﬁd s@aIIO\Q[r@ertSGahto aslot of a
plstoanlﬁermiraqyneg@parbby be over-nol ded and can conprise a

hape B red, wal | s 3 that match the internal
7
[00 4?a er reg| gg]glggﬁb d§yPeﬁg%f2gtH3 difents [qegetiped herein can utilize
conveq:@p@} PRIGOING Bichniqusish orceem pillizei tha m&a@a@ t&¢hniques described in the

carlier GRS AppUERBDNt SddpiQY ot the” ?pl;é{:ﬁlcacfetvlcgrbelng packaged.
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utilizing an inserted conpression spring 257 and an
overlying retainer 258. Cap 231 and retai ner 258 can
woeod7aseesl of hard plastic materials such as tROTAIS2006/060745

descri bed above. Spring 258 can be forned of an

el astoneric material such as those el astoneric

materials set forth above. [0071] Referring next to

g. 11 [ |IIustr ted embodi ment over - no| ded

1007319, o PR bhd SRR 35TI heEtip D baFomtned with one
anotrmrg/vjwqgﬁta@pmlazﬁ_’and CHnebe ntiledah cshjuvetied with Jedtofbst Y embodiments
disclds@biah RE éérrlferm%’ bR afid. og'th‘eBi!?J?e O\égcﬁ embod ol dl n(?rg? gf the invention are

roce

S”'ta@?%%P%qb&fozwedﬁﬁoﬁ‘@'wwtW'tth@QhV@ytlmm e:ytlmwcmﬁpmmnts vials, and

devices eam welt i thosk §eve RoddveRped40. The internal container
of insert 233 will typically contain a conponent of a
medi ci nal agent such as, for exanple, a |yophilized
powder, at the time of insertion into the sleeve. Cap
231 and stem portion 233 can preferably be configured
to include a snap fitting, press fitting or other
appropriate joining configuration such that, once
joined, the cap and stem portions do not pull apart
upon draw ng back of the piston. [0072] Fig. 12 shows
an assenbl ed devi ce anal ogous to the device shown in
Fig. 10 and having additional optional features. As
illustrated, piston 200 conprising sleeve 240 and
insert 230 is inserted within a syringe barrel 100.
Sl eeve 240 can conprise extension tabs 262 and insert
230 can al so conprise extension tabs 260. The
extension tabs present on the sleeve and the insert
can assi st in mani pul ation of the val ve associ ated
Wi th the piston. Squeezing together of the tabs in the
A direction can open the valve. Rotation of the insert
relative to the sleeve (direction B) can then be
performed to position the tabs to "lock” the sl eeve
and insert position relative to one another thereby
| ocking the valve into the open position. To close the
val ve the insert can be rotated in an opposing
direction and tabs 260 can be noved apart relative to
tabs 262. [0073] Preparation of an adm nistration
ready agent utilizing the device depicted in Fig. 12
can be perforned in a manner anal ogous to that
descri bed above with the exception that the interna
container wwthin insert 230 replaces the earlier
descri bed vial. The m xi ng/adm ni stration system 10
shown in Fig. 12 can additionally include an appendage
associated with the piston and opposing syringe 100
where such appendage is configured to allow insertion
into a slot of a piston driver of a syringe punp.
[0074] Packagi ng of the devices of the enbodi nents
descri bed herein can utilize conventional packagi ng
techni ques, or can utilize the packagi ng techni ques
described in the earlier filed application, adapted
for the specific device being packaged.[0075] The
features and enbodi nents descri bed herein can be
conbi ned wth one anot her where appropriate, and can
be utilized in conjunction with features and
enbodi nent s
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disclosed in the earlier filed application. The
features and enbodi nents of the invention are suitable
wonoadapt7abl e for use in conbination wth conveariusmmb/o60745
syringe conponents, vials, and devices, as well as
those yet to be devel oped. CLAIMS The invention cl ai nmed
is: 1. A syringe device conprising : a syringe barrel;
CLAIﬂ/Ié’i ston having a first end insertable within the
syringe barrel, a second end opposing the first end,
antheifiveitionalaimedrigit h defi ned between the first an
second ends; a vial port disposed within the piston
conf i guA @it AG6Q ¥d@risii@! i n | engt hwi se orientation
along.a portion of the overall length of the piston;
anadsg'”f;??ﬂ%ge!)assagev\ay ext endi ng t hrough the piston

f reppistonehavingl a f:msg end hi.seﬂ?iﬂe Wittﬁirr:fthé gyriedtbarfel, 4 B&cond end opposing
; v ai I urt her, conprising a
o AR A oS B T e
wia Yialtnﬂ'ét ¢|$magdp/a§'étaij§§wi§ton 8onfigueed i iepgive deNAl @ 1P thwise orientation
alongC4 Bbriba of H'{etcfi/%?alﬂ@ﬁ&ﬁﬁ'tﬂégpiéox,aéﬁ’f associated wth the
e sy

flujd assa%evvay. 47 syringe device of claim1l

V\k?e{h{—f-ﬁj ARG CVRY IeXprEAing; thragigh theypipten fram thecdahmmriathidugh the first end.

t hrough an opening along a side of the piston. 5. The

S)&-i ngeltuesyiringe aibvick af ofailn Wheteir totpeisimb d piB@irg dticture disposed in
fluid &Qmﬁbrgeét%% Wi {h%crf%ﬂg’,g%%ﬁ&é@&y_thf ough an opening in the

second end of the The syringe device of

claim1 wherein the piston conprises a hinge, and

wher ei nl”ter%”'{?g%ﬁe}b@? ©f plaing § frthey cemprising eceiweeassoviated with the fluid
passdgewiagserting the while the hinge is in an open

position and to retain the vial while the hinge is in

a4l os Lk QR i device of claim ) :
furt heﬁco%&b?%?%wc% %‘r@@%ﬁ%g g?q's?a?esﬁ%'speocﬁt '3t°°f'$%"r ?q}f%rtecelve a vial
through, an gpening apngtapside phidepisiemn seal bei ng over - mol ded

onto a stemportion of the piston. 8. A syringe piston

canpr i Sihegyriags tievicd of ¢lhia1 ?\@é}éﬁg tHén\ﬂaIQ{oaﬂg E:Snftigurctacg] to receive a vial
ONS: a sea rtion over-nol ded onto the
ovo B SE1AFT  ErT ) PO

on an ¥he or nmore projections.
9. The _syringe piston of claim8 further conprising: a
fBui d JasSafeemFevier elgjaimat Wwhereit the pisiot icompdfesaa hinge, and wherein

the vihigioat i8 cofmfiguped ) ebee %tv@cﬂbé"ﬂ%‘_%ﬂ% AR SYHiIBhd n%g%%gipte{?weopen position

over.- nol ded s ortion. 1 e syringe pis
and toc%/eg%' ' \’/{ﬂlevi’r@(%ﬁh?ﬁ’@g?é%f” 2619pP9 ResiUe: | east one of
C\EIC| ic_olefin homopol yner materials and cyclic olefin
cd- pol 9’ hesyrirgedevtssof claim 1 further comprising a piston seal disposed at the first

end of the piston, the piston seal being over-molded onto a stem portion of the piston.

8. A syringe piston comprising:
a stem portion having one or more projections; and

a seal portion over-molded onto the stem portion and covering the one or more
projections.

9. The syringe piston of claim 8 further comprising:
a fluid passageway through at least a portion of a length of the piston stem; and
an opening through the over-molded seal portion.
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11. The syringe piston of claim8 wherein the stem

conprises a first portion and a second portion, and
woher@ser7B he seal is over-nol ded onto the firsPCpaSR@E060745

prior to joining the first and second portions. 12.

The syringe piston of claim 11 wherein the fist and

second stem portions have differing dianmeters rel at ive

to, ach t her ringe devi rising :
1§ ngeT B PHos Rletgl ef Halh BruiEgsin Bk, SerCampri ek admest one of cyclc
Olef"? geepeliyher matshials aridecysiic oirfie coaplyeler nandrisis.second end
opposing the first end; a vial housing associated with

anth ext ?Méﬂﬁwg@&ﬁ’ﬁbﬁ B?clﬁf?ﬁ@%e?é]ﬁl tﬁg ﬁ&ﬁ\eco%dﬁr SQ;Q el Jﬂ@tdpo?tlon and a

ruct ur associ ated wt

Sec"ﬁﬂ BOé'OQ? ‘é{‘ﬁ%felé‘x 8178RHg overrBolded Owoaﬂheﬁtﬁhqqfign pligr to joining the first

and skveng poitinge. devi ce of claim 13 wherein the vial
housi ng conprises a first part attached to the second

engp of flh@sﬁTéE%&p g aa‘?‘r?‘f P g/ﬂepeq{ Ihelsf f%t ?@ﬁ? %weefi‘%‘%ﬁ#%'i“ Jogtions have

first part Ice" of
d'ffertrﬁéj'ﬁim?’@fs ietative e eagh a’ﬂﬂﬁéd permanently to the second
end of the piston. 16. The syringe device of claim 14

whis. ei nABVIm‘]gceidaﬁcemmﬁprisﬁqgﬁever sibly attached to the
se&g)ﬂ]g]fg%\% the piston. 17. The syringe device of

l&Fein the second part of the housing
cohpingePision bayiemnd dicgs epdivfisegtabledvithin thessringé bhekand a second end

oppoS§ihgtihd firsfer®dr i Nge punp. 18. A syringe device
nparisin ringe barrel; a piston sleeve;

s@%@'&%ﬁ%gﬁssa%@qeﬁgw@ nd ttendiep fremdhe amcmdmd@frthe histon; and

S| epieringestruepe abHigtiaed Wl 186 8ecord®nd df%@blﬁtdﬁec{dd"@&'endmg into the
vial hp%{sﬁé} di stance between the first and second ends;
channel extending along an exterior side of the
sI eeve insert fromthe first end at |east a portion of
é- | endtersysinge Hevise ebglaim h3 mhereimiing \dalhouaing coalprises a first part

attacl@émﬁartﬁé bédtghdldridi of HEOPRION LRt 4 Qéboh@tp‘éﬁz&nlé@l@ th i flst part.

channel and the syringe barre syringe device

ofyscl ai .0t e | s confi uredt

establ |1‘H1]E§|'m§gdg E‘I% %H%B V\g'l?rf'rftf@r%'ﬁrai Agfeed permanently to
the sepeng @nd phtherpigton! ui d channel by rotation of the sleeve

insert relative to the piston sleeve. 20. The syringe

dewi ce Tofe @hﬁgém&\ﬁcé Bf $I8IRT 14 QABFiPInadirdt paral r&RSbY %itached to the
secon%séc'n%cof%e pls

17. The syringe device of claim 14 wherein the second part of the housing comprises
an appendage configured to insert into a slot in a syringe pump.

18. A syringe device comprising:

a syringe barrel;

a piston sleeve;

a sleeve insert having a first end insertable within the sleeve, an opposing second end,
and a length defined by the distance between the first and second ends;

a fluid channel extending along an exterior side of the sleeve insert from the first end at
least a portion of the length of the sleeve insert: and

a rotary valve controlling fluid communication between the fluid channel and the syringe
barrel.
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the second end of the sleeve insert. 2 1 . The syringe

device of claim 18 further conprising a piston sea
wover7/swi7gled onto the piston sleeve. 22. A syr Pagais2006/060745

device conprising : a syringe barrel; a piston sleeve;

a sleeve insert having a first end insertable within

the sl eeve, an opposing second end, and a |l ength

defd ned t he d st ance bet n the first and second
entib T o sl iioe et 8T St Al et e iy abpeS Frbired to establish

fluid %nmmamatwebeiwaem thd $ym|ggélbarrél arahing fiuisedhadRelt8t \ERRN of the sleeve
inserl iR W& SIBBH S%@g?t he syringe barrel. 23. The

Syri nge device of claim22 wherein the valve is
cg@f ed tp establish fluid comunicati on between
syr [y BaPceYica REclake 18 dwihar capwrisipg arvial donsing associated with

the s¢dumdsdrelaniehé sleevd insettati ve to the piston sl eeve. 24.
The syringe device of claim 22 wherein the sI eeve

COIpr i SA%: %}?Wﬁg %Evngg oﬂagm*? er‘glfurthzeﬁ ggl}l?)ﬁ%% rﬁ gg g%altqv’gr molded onto

of claim?2 e sl eev

the pistynisiegveand a body portion, and further conprising a
seal over-nolded onto the tip potion and onto the
pi22 on Abpinge. deXfee chbiprisingt nge devi ce of claim 25

e ody portion irreversibly attaches to the
W‘bgﬁﬂnp?:b%ﬁegf the sleeve insert. 27. A nedication

a@e‘?iﬁtoplsbq%ﬁatl on system conprising: a syringe
C@‘G}éé\%‘ iRSert ﬁa\ﬁh@ hRAe eﬁérr{s%lrtagl@wnwgr% 3 di dégv%r 28! i 9BRgsing second end,

h
and SRR SRS Py Teldi Ao i aetand swghd ediseal | y

t lar aongharinhent plispbsat wihin lieasleede PREMI 4Hy of the piston
nserted within the

R T T R T -

barre'passagevvay, t he val ve conprising a val ve body and a
cap over-nol ded onto the valve body. 28. The system of

clegi m Zﬂe@ﬁﬁ@é Be\hé@oﬁ/@élﬁ%@Wﬂ&e‘ﬁP{mr\bﬁ%ﬁs @I)nf‘ec;%?éé too&et‘abhsh fluid

rojection a erein e at | east one pro
°°m”@ \féﬁc’%{? &f?&”gg%?wmﬁ&@afe&a@d t@gconm?étrwé émt@tlortpfaﬂwmsleeve insert
relative o wiepieion sidmecap conpri ses an el astoneric materi al
and the val ve body conprises a hard-plastic material.

24. The syringe device of claim 22 wherein the sleeve comprises an over-molded
seal.

25. The syringe device of claim 22 wherein the sleeve insert comprises a tip portion
and a body portion, and further comprising a seal over-molded onto the tip potion and onto the
piston sleeve.

26. The syringe device of claim 25 wherein the body portion irreversibly attaches to
the tip portion of the sleeve insert.

27. A medication agent preparation system comprising:
a syringe comprising:
a syringe barrel having an internal chamber; and
a piston having a first end, a second end, and a fluid passageway
passing longitudinally through the piston, at least a portion of the piston
comprising the first end being inserted within the chamber; and
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30. The systemof claim 27 further conprising: a

piercing structure associated with the second end of
woOher7mset7ean, and conprising a fluid channel an#gCauSe@p/060745

a vial disposed proximate the piercing structure; a

first conponent of a nedication agent disposed within

the i nternal chanber; and a second conponent of the

ent sppsed within the vial. 3 1. The
syst éie%éé %g c?wgg V@g@yﬂgpﬁsng@w e valvecempyiging a valve body and a
cap ovgphelded arfie thel vadte loamlyponent from t he second
conmponent. 32. A nmethod of preparing a medication

agant fi [ e
d ﬂ,] e %g/d;i oﬂzlgﬁ\i g@ WP,E%"ﬁfhé VHive ﬂlagdééédom nsgg aé%as\gone projection,
an "}@1%‘?'8 "dg%'EB%*é’d‘ OJSﬁt'CI“n'P CPYr d§?t0h/©'hmpk§19§tqape to the

syringe barrel, the piston conprising a piston sleeve
ar?®- a sT?‘@esbetemséclaun BT emedim theacdp dodliprize8BARGKomeric material and

the vald Bb d“%d@ﬂ#@'mm&fﬁ"' ding a second

conpo ent th|n providi ng a val ve associ at ed
Itoh a_lf ui d passage %/ between the vial and the
syPi nge ERYsim of ¢laim, 21 {usthsecempiising:i al |y provi ded in
a agdiesig epma:tdre aBsodHted With thd $aHoRRABSASR: biBILAUSY L&Morising a fluid

, repositioning the valve; sliding the
chanr%?ﬁﬁé‘g‘? O join the first conponent with the second

C @mﬁi gposediordxingatetiee pieraing sincttgrecond c orrponent to

far h C

a‘é gﬁ?t@ioﬁﬁgin%ﬁf 6foel"rrn|@§€£ﬁotr)1 qu\lt grsggg&)?_wtthl tehlgterg?l cg?g]bﬁ{ and
%ﬁﬁ%’?‘éF?\mPﬂ'éer 4 e medigatiogtagept dispesedarithimthedvidly

rotatl on of the piston sleeve relative to the sleeve
| B3er t ThesysiEheohnaimoeh wherelreth&vaReWeRIcaidly iddiéd Wedirst component

from tﬁ@gé&gﬁ/@h fises a channel disposed along a
ewal | sur ace of the sleeve insert.35. The nethod

é cl aim %\/\her ein the piston further conprises a
Al ofePeihor fE arensring areeqicalionrrosntiov edmirtisiratienlto an individual,

compiiisivg:ng an openi ng alignable with the channel by
ive to the piston

r f.the sl eeve insert t
PRl e Y rirddSoRREG 4 gt sbard f pisten QapRRe Aginital
positiqsy relAtie iythe gyrisge bagelsthelpistom eompasiag atpdomblebvé BRd a sleeve insert:

PhilvRihd ARk Eomﬁaﬁerﬁ Wit the syﬁrpéesl%érkeqm ng the valve,

utilj lercing struc 0 pierce a septum
cBrﬁﬁWZ@e%S%QP MRogent within A viddt hod of preparing a
comupiaiid 4 oalve asFddiedQith a fluid passageway between the vial and the syringe
barrel, the valve being initially provided in a closed position, blocking fluid passage through the
passageway;
repositioning the valve;
sliding the piston to join the first component with the second component;
mixing the first and second component to form a medication agent; and
drawing the medication agent into the syringe barrel.

33. The method of claim 32 wherein the valve is a rotary valve actuated by rotation of
the piston sleeve relative to the sleeve insert.

34. The method of claim 32 wherein the fluid passageway comprises a channel
disposed along a sidewall surface of the sleeve insert.
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providing a syringe barrel having a barrel chanber

containing a first conponent; providing a piston
wboavi7nged3 conpart ment contai ni ng a second conpeAEMIS2006/060745

the piston conprising: a piston sleeve; a sleeve

insert conprising a tip and a body; and a sea

over-nol ded onto the tip and an end of the piston

I , | havi t |east pne openi ng passing
NPt R S R SRR SR R S p—
onto theeristar sleeve.ghe sealtiiavirty dn epathirgoatimableatitromekBhWeR By rotation of the

FIABREG arrel chanber; sliding the
Sleevgih@st on to{/?g?{n%tﬁée}g?i%%gygand second conponents; m xing

t first and second caonponents to forma conposition;
ant’ dr a en'?j’eﬁwg %8%Béﬁztr}ﬁ'arﬁ1eri%?f'lﬁ’“§lﬁ‘§:syri nge chanber.
providi8g aTiercingtsiradtued asé(ﬁ:ia‘lfecﬁ\ﬁ/itfd\h@’yﬁétﬂntiﬂfi&rﬂ;; bh§t 3$°\rlrmp°ne_mn
. i iaquid. .39, e.nmethod of cl|aim erei .
prior f;oﬁ'gBééénE(%ﬁn Jf:”gln\%?)ur?é H{ll?’z(gqﬂ%ﬁpéeégmg S?I‘ystblfﬁ {9 Bigrge a septum comprised by
the vigybst ance. 40. The nethod of claim 37 wherein sleeve

insert further conprises an appendage configured for

. L . : . .4 1. The
| reyer t iomethddofprepaing dbcﬂnédé“ﬂd"‘%”?%”ég’egfmnenuy

at trcgvgﬁg@%&'ﬁﬁé&%@%@%{%@@?@Eé beheainingz firshromponent;
nerevidnof pistan adig atrengiannidne cotainingBédor@icoMponent, the piston
compﬁgiﬁé.t oneric naterial.
a piston sleeve:
a sleeve insert comprising a tip and a body; and
a seal over-molded onto the tip and an end of the piston sleeve,
the seal having at least one opening passing therethrough;
rotating the piston sleeve relative o the insert to establish fluid communication between
the compartment and the barrel chamber;
sliding the piston to join the first and second components;
mixing the first and second components to form a composition; and
drawing the compossition into the syringe chamber.

38. The method of claim 37 wherein the first component comprises a liquid.

39. The method of claim 37 wherein the second component comprises a lyophilized
substance.

40. The method of claim 37 wherein sleeve insert further comprises an appendage
configured for insertion into a slot in a syringe pump.

41, The method of claim 37 wherein the tip is permanently attached to the body of
the sleeve insert.

42. The method of claim 37 wherein the seal comprises an elastomeric material.
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