SYRI NGE DEVI CES, COVWPONENTS OF SYRI NGE DEVI CES, AND METHODS OF

FORM NG COMPONENTS AND SYRI NGE DEVI CES TECHNI CAL FI ELD

[ 0001] Enbodi nents of the invention pertain to syringe devices,
syringe piston configurations, medication agent preparation systens
and net hods of preparing a nedication agent. BACKGROUND OF THE
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{0004] In practice, there is limited availability of sterile environments for maintaining

sterility during transfer and/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 medicants utilizing multiple components can be tedious and time consuming due
fo factors such as the need 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.



a syringe barrel and piston having a first end insertable within the

syringe barrel. A second end of the piston opposes the first end and

the piston has an overall |ength defined between the first and second

ends. A vial port is disposed within the piston and is configured to

receive a vial in |lengthw se orientation along a portion of the

overall length of the piston. A fluid passageway extends through the

pi st on f rYdVMAEMOBTHEONVBENTONgh the first end of the piston.

[ 0007] I n spect i i nconpasses a syringe piston having

a stem poﬁ?gﬁ whi cirﬁBF%g% ﬁéc/fggﬁ éoﬁge@ron %EWB?%F%&%YBW deviege af keldevice includes

portion i%SWEE PREEIEE Riviebhavies etfishepdinsedablamdhioaiie B§rirideeomRe Alsecond end

nor e projachd msisn opPERSlthafRNGHNSHd 8% ' .p0encompasses :

syringe )éisg}go'{ba%}dgg 2 Is?/rci) rF%e barr («iﬁﬁﬁ%hg@%ﬁ\'j?‘?’eﬁg'geﬁ?fs*‘g%ﬁ'“ﬁsﬁw&%% first

first end insefrtabie wthl At RERPPPAYENIARe Bisionrndds sedimmdedoiadecsive a vial in

opposi ng '®Mgewise seierdaiinn aong al pdrbars b e cvers IOGtRToR tharbiibnang ﬂg?atlgdgg%geway
e

W ih he granc ent of Py RrAveebo FlhTde MRt Frinin®hous ng

with the @%ﬁ?gd enﬁl of the gl ston and extends into
[0009] I n bne aspect” PHEFRRAE IS IBYPrURC SRpRIBRASSeRa SYTigeyeistde agieg a stem portion
i ncl udi ng*hiehsyeliidrgeonisan riabre mojpbiiien AbeesEpdiith B SLRABRIIITHES the IO portion

sl eeve | Rg@icbvdidtheforfel drfhor8RebjbdigRL L abl e within the sleeve and an
opposi ng nd end. The sleeve insert has a length defined by the
gl

di stance en t K319 asRret bedwratienascompasses o spirgendiviextamgsa syringe
al ong anbexelearidor swinde pidtort havisgy adave dnaseddrablomtin g of éfriﬁ%e %Qﬁiellaﬁnd a second
ry valve

| east a pa# L i thk Bestl path, of sl eeve. insert. A rot
control s LHJ@&(’:@C nfségtﬁ ?brfh Bglt%hgﬁgtf%gsﬁqcﬁ##‘?ﬁ'ﬁhﬁ%%tﬁﬂ% %’{‘PTE the second end
syringe BhfPdISOf-00RATRISHECHEE@ssedaied mithrite eercad epHpdisesisn and extends
syringe #dwiheeridhhwigigy.a syringe barrel and a piston sleeve with a

sl eeve i havi j insertable within the sleeve and an
0pposi ngrrgg?:%]nd_ engg?/mr?et %L‘%e%? éﬁ%?‘ Hé N HECEPERRAS 7 AYiee dvisgndeting @dsyringe

3y t he gP&E %lmnj%B'SE’EtS\W’@fﬁ A& Sﬁt?qvgtinwitse T@@@m@l@é e@‘rsds.haé\admml itimEeRtable Svithin the
i sposedshaeteham theppbsny ectdrersid. angk g r.o ,
communi cgé&g@%%tfy}@te%dtf% E&)gﬁ%r Wnih Cgr?g t}rﬁge@gf%ﬁg%ﬁ%%rarggﬁ?d. oy the distance
[0011] 1 n_another aspect the i nventi BH BANSEReaEs/anganexteriposidea gete sleeve
pr epar at I'S# 48t &1 firvhend s teast arpirinrest teslgngthge thasigege ansytl | AG8tary valve
barrel mmmrmluimwﬁ:ﬁa;hic&%rﬂé@weerﬁtha'ﬂﬁﬁd%ﬂam?e\{bﬂ@tr% Jﬁhf@é bgrel, °

' y

second endyand a fluid pass way passing longitu a nfough the
i ston, gt fdgast aan (l())r} F%ecg%ﬁ? H%V Pt @Hg‘?’ﬂ?ﬂsﬁﬁ syiingefdevine banng a syringe

pi st on, a.p \ : :

bei ng i nB&F¢! @gd @irisiemsieas wiaatseeve hsealheeing 3 fias eodimicadbWivithid A8 sieeve and

fluid passagpuen a8chrinchudam & MANLAEYANT BuGRBepY el dsd onto

the val VSetRQQ%tr}#’O#% The inve ti@én a0 |tiso%§’ I_’@S%rggglr?ﬁag%@?d Yriengigtance

of preparing dfc q %?Foﬁgﬁf S-f Oy CORRATHINGE iecdlisRnised ovithin ihediasve Uredert and a

A syri ngealyescanirglei flistednaviimication betiargethd asmpirradid s8d the syringe barrel.
[0011] In another aspect the invention encompasses a medication agent preparation
system. The system includes a syringe having a syringe barrel with an internal chamber, 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 including the first end being inserted within the
chamber. A valve is associated with the fluid passageway and includes a valve body and a cap
over-molded anto the valve body. .
[0012] The invention additionally encompasses a method of preparing a medication
agent for administration to an individual. A syringe is provided having a syringe 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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pi ston di sposed at an initial position relative to the syringe
barrel. The piston has a piston sleeve and a sleeve insert. A first
conponent is provided within the syringe barrel and a second
conponent is provided within a vial. A valve is associated with the
fluid passageway between the vial and the barrel of the syringe. The
valve is initially in a closed position blocking fluid passage

t hrough tchenppassiagpraided WRIMB RO Al Rfldid e84 8n0s \nﬁth QR ﬂ&d?&?sag%%g between

and slidi t woin the first and secony

first anéﬂfé'%hg"“p”% B8t 1 4% D, it SR S PagEet blaang fluid
t he agentpaﬁ%a@!&rtaﬁfaﬁgh M%P%as@gwyi nfjee wathodlincifdes t&idsiticaintuhé heve aﬁ@glﬁ'ﬁng the
t he i nvemptsionta Jﬁmlthldﬂfst andreédtpd Rhmgeherar g f|?st %ﬂ%@é&ﬁd Qd?ndo%gts are gpxed 1o

Conponent i SRS sk e B i SpCioRemedfiparineeiereont ai ni ng
second colffddlent . ’Fhe fpitisaraaspieciche desndopiretuass 3l meﬂhed&ﬂ%ré’pa'ifhﬁeav&mposmn
i nsert. Tr'la;ﬂjcﬁ{(?e&é@idinﬁsﬁéfrm'ga(ﬂ g@?ﬁa\ﬁng} h%ﬁﬂ?ﬁc}%% ?%om ”é'"@,%i sgmeangnt and

'S over ont the ti an end e prston s
has at Bh PERENTHY A SeTRY I RRrceniting R sedansl apsnnoent. ibieupletsn includes

rotati ng atnﬁorpieisemam @eleeve phati The tRetdmsst: ﬁﬁl&@ies a&@rénoi%@cﬁﬁvﬁm 4 884 that

fluid Com-ﬁﬂ:tldééirbrﬁtﬂ%eﬁﬁ r?]chﬁ} %r?cgrp%%%est%nc% bar | ng éﬂgaﬁtﬁjéte opening

The piston_ is ﬂﬁl%
first and ¥ BW]H% erﬁr@ @P@O%'&@Wqﬁ‘o@éﬁ'ﬂmfhﬁ @@tqsosﬁetev&)relat'ﬁbeto the sleeve
conposi t InsArtits edraligh fluitt cortheanisatidnNgawsdaib &bmpBnER HREERIRTEMMer. The

THE DRAWS%‘@ ib Q@%\A&% fﬁfneﬁq rﬂFﬁ%n@ @8&#{85@53@%@ a?pgl thg!u%ﬁ?gpg&d components are

descrlbed bel o erence to
dr awi ngs™ %rfﬂl geompqsitiog. Jihasompesitiermig dipwn intd the spdeseatribenal
vi ew of aﬂrﬁ&Dﬁgcm%qumemmﬁase wi th one aSpect of the

I nventio 016] F fw. and artl r oss- secti onal

vi ew of r[Ol].g)ttrat i on P%f%{?eg %?%g%n%%w ELejivent ?rﬁﬁﬁﬁg%ﬁi}? Iy withy egfrepce to the
of the i T‘Q@HCDTW’Y'PFC!"@N'“% is a side view of a portion of a

syringe de@igle wi thiga1shiddsibt eidwenl Marid %Rﬁ%‘%@ctidﬁalawgw ﬁa%%hé: agg%mbly in

Lo oA Sy ShSaldtt L e 1 O O TR Sy 80

0016} Fig. 2 is a side view and partial cross-sectional view of a portion of a syringe

dewce in accordance with one aspect of the invention.

[0017] Fig. 3A is a side view of a portion of a syringe device with a slidable housing
disposed in a first position. '

[0018] Fig. 3B is a side view of the portion of the syringe device of Fig. 3A shown with
the slidable housing disposed in a second position.

[0012] Fig. 4A is a side view of a mixing assembly in accordance with one aspect of the
invention. '

[0020] Fig. 4B is an exploded view of the assembly shown in Fig. 4A.

[0021] Fig. 5A is an exploded side view of a syringe piston in accordance with one
aspect of the invention,

[0022] Fig. 5B is an enlarged fragmentary view of the assembled syringe device shown
in Fig. 5A.

[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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t he slidabl e housing disposed in a second position. [0019]Fig. 4Ais
a side view of a mxing assenbly in accordance with one aspect of the
i nvention. [0020]Fig. 4B is an expl oded view of the assenmbly shown in
Fig. 4A [0021]Fig. 5A is an exploded side view of a syringe piston
in accordance with one aspect of the invention. [0022]Fig. 5B is an
enl arged fragnentary view of the assenbl ed syringe device shown in

Fig. SA [@R2BB] Fi 9.Fig07i8 &n ShxPRd¥d QMO NiedN of SRk RS Widtdh bnédifation i
syringe @cﬁ&QQnWWohé‘%@rﬁgoﬁ% WL’%QM] Fig. 6 1s a si'de view of a a 1

syringe piston In accordance W Me aspect of the invention having

a tip por %Al conndi@-dbisea sisiealieve phatriareing tdemicp n tecemdance[ 0RO Eagoect of the

I s an exphweaash.si de vi ew of anot her syringe pist on] configuration hn

accordanc L1 h one. aspect . of .the inyention. [0026]Fig. 8 is a side

vi ew of af“’é%i Ci ng%é%éﬁéé‘%'c% ‘5%"&8?&'98).9& /\RISieN geidese ga@ssyTbled gonfiguration.
[0028] Fig. 10 is an exploded side view of an alternative mixing assembly in accordance
with ancther aspect of the invention.

[0029] Fig. 11A is an exploded side view of a portion of the system shown in Fig. 10.

[G030] Fig. 11B is an enlarged cross-sectional view of a portion of the assembled form of
the system depicted in Fig. 10.

{0031] Fig. 12 is a side view of the assembled device shown in Fig. 10 having alternative
features.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0032] In general the invention provides methodology and devices for combining and

mixing components to produce a mixture and encompasses device configurations to allow such
combining and mixing to occur without contamination or exposing of the components or mixed
agents to a non-sterile environment. In particular, methodology of the invention involves
combining and mixing components to produce an administration ready agent such as a
medicant and in particular aspects includes administering such agent to an individual.
Accordingly, device configurations of the invention allow combination of separate componenis
such that the combined and mixed components are administration-ready. The general concepts
and example devices in accordance with the invention are illustrated in the accompanying Figs.
1-12.

[0033] The device components and methods described and exemplified herein can be
utilized in conjunction with, or alternative configurations of, the devices and methods described
in U.8. Patent Application Serial No. 11/238,880 which was filed September 28, 2005
(henceforth the earlier filed application). Accordingly, the specification and figures from such
earlier filed application are hereby 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 compenents, 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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invention. [0027]Fig. 9 is a side view of the Fig. 7 piston device in

an assenbl ed configuration. [0028]Fig. 10 is an expl oded side view of

an alternative m xing assenbly in accordance wth another aspect of

the invention. [0029]Fig. 11A is an expl oded side view of a portion

of the systemshown in Fig. 10. [0030]Fig. 11B is an enl arged
cross-sectional view of a portion of the assenbled formof the system
depi ct ed reversiplyg attdched @HIhdTsr@wnlBa) Be BreskeBCoriii fo

device s MY ' ig. 10 having a{Lt ejrl na’?i veﬂfﬁpeat‘%\rq’%%.flu%ﬁ%%maerg end of the
DESCRI PTI % THE _PREFERRED EMBODI MENTS [ 0032] I n general the

i nvent i onl49P8li des Firdem &8I hegya iratl eé\A0Beandt an oppodingisagoranehd a4 Rigfining an

componentaserl Imonid w6 end pisior UREvaARAS RN ROTRBIERS HRY G EANHEANL LGN Basses
to all owtﬁpg%‘gggmonlo 31 a]nlq "F ﬁ ng&;t o ogcur w thout contam nation
exposi ng 0 e conponelit s 9 i CaiPiay et part 208 svdispeser|aiong a segment of the
envi r onnésieth ofrihp diatort siteay andhistooofitpiredie ebeitdie vid)\BeDEYIWIEY MtMBIhe vial port.
conbi ni ngpr&aGbIA 1Kk MYidC Q5EMSthkdd .ni strat.ion read .
agent sugh,as g‘ nedi lcaF(rjll:'Egaand iyrslt pa???%tj%ﬁm:%ﬁ%%?g%nﬁ Neugaidort {Rrough first eno
adm ni sterirng such agent to an individual. Accordingly, device
confi gur aﬁﬂpaﬁi;bé of hgiseon'ga%hgiﬁ?ninamam GoaltRoBALKIN is0AbI6 @D Bl Lslidable fluid tight
conponentgaiYeblbdrN@t itibs C onents, are .

| P AR 1t Sihol 0ol 2 RS AR EICRine plstarpeal. Vaive

adm ni sté@gl on-reada/. The genera epts”and e
accor dand8’ & ReCRBIGUIGR R FRIRCtiyRly cpnirgldiuidheasemimicative ketwesmptimsyringe chamber
Fi gs. 1-2pdvipOFB3] The devi ce conponents and net hods described and

exenpl i fi@@ezAerein ; utd | Lz i, Lungtion with, or . )

al t er nat i[e ﬂo fi ﬁrggt?rilﬁtso %’P' é’t ﬁ%‘?dleﬂ"\?ﬁges aaﬁ‘éld MEPHRATL 2 <0 1 ¥Ragingrfrom first
U S. Pat 8?%‘? 2%3\@ 35 2e% And fengiiwiserthpegh Yopislendh vighpott RD&d A piercing device
Sept enberA0@8an 2@05s{domnakfvth tuid BRarear bh@ranbi d-2deaBR4 iirﬁét;!o?t”é?eis.l An example

Accordin ; . | f.Lcat | . figures fromsuych, earl|]er ,

appl i cat Eigbr?ng géﬁ%?g%@ b%ﬁ%o&rl%gf'%lg@ *Q% Efaglfeérﬂéﬁ*i’?@?ptﬁfyfmqns 5rqyg device 400 can

under st oB¥% fatidrlRNSf PashiBodberepaughaindt ¢em Iny esmiglirdchioemiricre tranvidieseptum

util i zedandhbe ostainag bc@Bs W Heghim GRRORSIRORRS 86t antLiG! b%@géﬁﬁne interior of the

confi gur gt ; iid“p?is'é%éé’bgac ventional syringe devices an corrponen{s,
i{]ﬁé’ 1Nt EHr T

t hose descr ' er application and those yet to be
devel opec{po Vial port 208 can be formed by removal of all or a portion of one or more piston

fins 210. Preferably enough fin structure is retained to allow vial retention and stabilization
within port 2086,

[0039] Valve 300 can be, for example, a two-way valve as illustrated or can be an
alternative valve fype as described in the earlier filed application.
[0040] For the syringe assembly shown in Figs. 1 and 2, the device is preferably initially

provided in a configuration in which the vial is sealed and disposed in a non-contact position
relative to piercing structure 400. In preparation for use the vial can be repositioned to contact
piercing device 400 and slid within the port allowing device 400 to punciure and cross the
septum. Valve 300 can then be repositioned to an ‘on’ position establishing fluid communication
between the vial and the syringe chamber. Sliding of the piston relative to the syringe can be
utilized to combine syringe contents with vial contents. The two components can be mixed by
repeated sliding of the piston or by agitation of the 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 port configuration is illustrated.
Features of the illustrated device in common with the earlier described piston are numbered
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[ 0034] Wher e devices in accordance with the invention are used for
preparation of a medicant, the devices are preferably closed-system

m xi ng assenblies. An exanple of a m xing assenbly 10 in accordance

with the invention is illustrated in Fig. 1. Mxing assenbly 10 can
conprise a syringe body (or barrel) 100 and a piston 200 that has a
fluid passageway |ongitudinally through a portion of its length

(di scuss étbricallyhBeativek tvit ard addinsral bﬁ’tﬁﬁéi@ﬂ&?!laﬂvedfoecﬁg:ééﬂlt@ Me\ﬁéet 26 'agl%ted by a
cap (not [, uid seal at a forwar

eng f)f tr%eztég%’%%r{g%y%gpwaq ?3@%}6% R} lgiaggwaeﬁas a first end 202 and an
opposi ng @Q&%hd endh 90' sHafedpisign £90 dee raal Ihtelrmiglahsagevmdyeanmr@trgrfrormnrst end
val ve 30@oRg0 amsmtza-ats&dw \Ma[ boﬂt @@65' Whg iSRS vidhh&h @é{ﬁ@ﬁ etdhﬂ’ogjégaveaa vial
portion %“uﬁ %EDH hou [alq i oY) alsgq’b l 6Sn IS olse I "
al ong a segmeni engt o\f AY %‘Pg’%n FeViRiBRYSING Ehrie igerrialle troug
recei ve é‘"\HPﬁP'nS@G)S‘P@@th%QﬁthhlmtqmeR@feaingpoﬁg 9B, ef gobly \of tdteiving slots

fluid RN 1 i ; | ¢
f h:,ll) ugﬁafgﬁgem?ﬁddogo@% 14 BBicR aﬁ'!['dgér?]:sﬁﬁﬁ %BQQ?% 5@%@ t‘ﬁeaduas%% Pisjgg 200 can

which is Ise‘to fpbefﬁl{'% %‘W OF | hiown i gpseciated] Wﬂ@t W@eﬁ‘ai H@"f and the fluid
i nt er nal Paggaoswey. Pistors00 nge pbajeiyabamé initigllysprdedad sactpthat heu‘mé’émand a vial

seal . Va'rét%w%@Qnt‘éﬁ{hllpemﬁﬂnftheg%Eﬁgngﬁ %ré%ls?%édv & ¥ r?ogg%%*n?act posmon such that the

communi cati on ri nge ch
[ 0037] RePEFTh e‘t“%? ‘%e@ ”OE colaetoh nangeate drwali %ﬁemmms Bagesasepazgion for use
ext endi n¢hef vigrolsing and mderﬁﬁﬂwalrrranmhse@.bara()&twﬁd doengt=nsw %@nétFHtuQNBhthe vial

t he pi st Qﬁothl‘ﬂ M ézip Bgrtﬁe %%ﬁcmé? RLigE Qfaé?gbrfg&bﬁﬁ‘th%% féﬁ:ém 091%1 Fed %etween the

WIthf|Ul hann exten
pi er ci ng e % @'ﬁn‘”ﬁb agd B stiid pragsrgpwapecle i ipigtort. | Ilﬂd!dapmsagatthmngh the

Pi er ci ngpd@age\eaﬂeﬁw baseleaivelacdritioliel b aa0e Bopasémgatdresiat hx'é@i'égtibnadb@nt for

b i t e retaine
the sprﬁﬁa"&'#isﬁ?’". BT R M PeroRR BBl BREGEf o (o
the vi al SBown)s god Elt"'ﬁ*ags"aﬁemoma'qmw Wrhtlegsdbed abevectan theadleivioe mepicted in
by renové&lg.of all or a portion of one or nore piston

[0043] Another alternative configuration of the invention is described with reference to
Figs. 4A-4B. Referring initially to Fig. 4A, a pistan 200 is illustrated insertable within a syringe
100 having an internal chamber 102. Syringe piston 200 has an internal passageway passing
longitudinally such that the passageway fraverses the length of the piston. Fluid passage
through the passageway is selectively controlled by valve 300 associated with such
passageway.

[0044] As illustrated, a first end 202 (see Fig. 4B) is inserted within the syringe barrel
and a vial housing 600 is associated with second end 204 of the piston. Vial housing 600 can
comprise, for example, two parts 602 and 604. First part 602 can, in particular instances, be an
extension of piston 200. Housing part 602 can be integral with, permanently attached to or
reversibly attached to piston 200. A second portion 604 of the vial housing can be configured 1o
be joinable to first portion 802 such that a vial inseried within the container can be completely
enclosed within the housing. Such enclosure of a medicant vial can prevent vial breakage and
can advantageously avoid removal and improper replacement of the vial and/or inadvertent
substitution of the vial with another vial possibly containing an improper diluent or other agent.

[0045] Joining of the second part 604 of the housing to the first part of the housing can
comprise, for example, inserting a portion of part 604 into the first part, inserting a portion of part
802 within part 604, threading of one of the two parts into the other of the two parts, and/or use
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fins 210. Preferably enough fin structure is retained to allow vi al
retention and stabilization wthin port 206. [0039] Val ve 300 can be,
for exanple, a two-way valve as illustrated or can be an alternative
val ve type as described in the earlier filed application. [0040]For
the syringe assenbly shown in Figs. 1 and 2, the device is preferably
initially provided in a configuration in which the vial is sealed and

di sposed dff ottzer rapprgoiateatitting® st féiving ﬁ@él’ﬁﬂdu‘é@ ti ﬁﬁrﬁuﬁr BdiMEhr sar% 604 can
Eo e el el e
punct ure SERRNLRHED & $RECHE pReiHeN YraneprioBIos A fqrh@fsilwegrmnmmgtok ofredidr& based
an 'on' poshthadesint ﬁhh@ @afti@giaf' hiﬁh? cBRHHFILA %&l!téé@l belye Ean@ﬁaﬂ)ﬁh 3hn aliow an

and the t he |stonrea|
syringe C%é%lb wgﬁgl ze gd rg%gﬂzg AR 8@CE&?FE'HF§9W"E%T°\/@ giercing device (see

cont ent s FI9F I‘fg' nipa é@@ﬁﬂdn@@ﬂ%s trositioe whierettie ipjercieg datieis Sl ciogered atRPseptum

pi ston okr Weaghltﬁfvéloéhcﬂﬁekbﬁ p%?ﬁe%ce@@ v@l ¥&flefi@mponent s can then

be dravvnfa tglthe gt | osed In preparation for
adni ni str n B HS&r"@B eﬁ&é‘Fﬂt“’”T d@%ﬂ%&%}ﬁmgn@om@n Fag. ham, aaradaptor

al t er nat ﬁE)@erifﬁgﬁ aﬁﬁﬁl@tﬂb@vr‘ed db agept theosytinga tiatice fori wsel il d:lﬁﬁdr@ﬁ&dw:th a syringe

g:gzlrJlr gz goifnpt I=Rich |abb|éﬁda§é%gn %?éfér‘é%ly |£l:l|§1%rg@t%E|e E{‘ﬁrEﬁ'&? PI% rog %art 604, where the

Sl pLon are ng entica es
addi tionals oPgret r%‘r‘éﬁ’i“ &l ?ﬁt‘?r\’?eoc’(”(’ij”t s 8’&?!“?’%’?3 A éliskceirustuse ddAothede bye disk
aletter Sfalﬁﬁi@rﬁd??gea diamgitertgreatentrgnehe wted seudtele dnidf ik Qfonﬂgﬁvﬂ@dlﬂr-rﬁ@rtion into a

i |1 ustrab@finpk %T-s% c?r%r BRS s9fn enﬁl?rﬁﬁaF ?r%%géﬁ%n%éeq %\%vp V@?%l’ﬂ agegdance

first end %} Btraz\p? on VI a
port is YERfS ’U?’%ﬁ'of]éo B oiapd '%la\ﬁoavefﬁ'ewusmgnmmmu the peasehougfahainsertable
vi al ( noglssm) lnS@tEchnm abiochoUse Iﬂs@st@ﬁdﬂ‘rad@ﬁof fﬂl@@&/hﬁﬁ:& rh r&érh e‘@é?]t inadverient

openi ng h@!&%@@:ﬂ@ﬁk & ek ﬁgf}gé?fw%qhé) gﬁr]i'lggs %fgﬁﬁgg fi Isn ﬂ{:% ngfﬁ:%&ag cgﬂcfﬂematweiy be

pl ural i tx‘ﬁ {ecel ving slots

posi tion Byl thin the vial port. Pi st on 200 can conprise a

]p: er gl ng [ﬁomct ur eRémgﬁmeEﬁ%EmM&&@%nV‘éﬁgfbdeB%{eW 8 thQQfebICQBig%iEi}aa in Fig.
ui d pagsga c e e initia rov|

such ¢ ha? J;gﬁ‘é.@“‘”‘gf%%ﬁ'g&ﬁ%?”ﬁ SRR ORetine Beile 198 il g7 ot second enc

housi ng 47 P@E@s%@ il aam@#ee@mtaérrst pogi Qq20¢f taofal thoasing. h@ng)lsz adidigonally

devi ce ?mwre}hﬁt amaltﬁrﬂ@d\fe%adéﬁféﬂt bbb SR \Ml&?@}esbé& t@Ehé@\@réW‘g kggton 200.

prepar a r ousi can

onard f ! Fop o8t sdddnd e oASHRedrts S5 b SoRg tne lgncts e tanpisen syt imite

by the p’ioeﬁ*té’lﬁﬁ‘@“%l@(ﬂo@ét'qr}@}ﬁbtb?t tb%tdanbheg tdcatjorfd ME@F@MWBQ&NUQ!’MIOH only.

bet ween t[tma}nt eri mg ipihet MRsividd e, ube, Eéér!'éésp@m;q )4 o c:r]t %t end 202 of

pi st on. rmgg pps%?égg@ gga%@% ther @ %61? an be se Cttllv

control | vE 30 Riele RN ?Hat%ﬁ HaMPish aiRyenit Ipast a portion of its

adni ni st Pﬁ@ﬂ”dﬁaft ran 4 feid \seal bbtwean the chember weilk byd phe\siedl Ny HRe plston 200

associ at @fingiees ragentémat ﬂmgwage@aﬁ ddbl éd@ééﬁ%ﬁ%&&%ﬁﬂé@é@@%&% Ob2nings to

to that C bove devi ce
[ 0043] An%{%ﬁ'ehu'g | ?Oé'?rﬁ%\'i ?"i‘i'@” c%eﬁ‘f’P%]h T |”5T"f“8[$p%5’r§égi9‘ﬁ%ﬁf| b% Risfor €56 rthe exringe
with ref#deilee to Figs. 4A-4B. Referring initially to Fig. 4A a

pi ston 2@@)49? il Uﬁ{é’ ﬁﬁﬁﬁ’g/é@ﬁﬁfs&rﬁ@ér? sg%%rq' ib %e {ednglei:égo4ﬂad\ﬂ agnwéyttally be

i nt er nal n%;) st.on has a I'ntern assa

passi ng ﬁ’%‘ﬁ'g? i n'?ﬂ”r%P“Z%P hg‘isﬁ hege a&%wr@r@omm Rendteraditdcap or
of the phaptuymof BRILAOD. paas:agtmutdnmon@mrétbﬁ WM@@M!aht&m@EF@c@é BOELAN 604 with
control | r%gpé'&f td’@ﬁé’gn@tﬁ’&’ (%.?q%cx‘lztg&%ﬁlvﬂtl Qﬁ%?\%ia ? ﬁ &%ﬁt I%ﬁ'sltl {Wg junction of

illustr first
syri nge%ﬁ AR ouging %aWFr alh ek?(ﬁ‘tﬁ@i"ﬁ@af?ﬁ%‘ Previge actdrie edalngt dandswevand inaddertent or
204 of tdrmtpmt&inaheﬂg\égatlnehbtbfsmegnlﬁaiﬂg @alicE WHRIths Gial g@ﬁtu@?‘amgltﬁmmtgv&n aEso or

arts 6 4 artlcular nst anc
gxt ensi g%t gﬁévgg Utngf{)%ék ﬁ%ﬁsﬁrﬁb par%}tagbr?e@ AT R W 'Fré?laame?lf'ﬁb'e sitachment



of other appropriate fittings or joining techniques. In particular
enbodi nents, part 604 can preferably be configured to be stabilized
ina first position and can be further extended within the second
part to a second position upon application of force (sliding,

twi sting or other force based upon the design of the particular
fitting configuration utilized). Such configuration can allow an

encl osediswrabidédtHae ca e drdked By apblidalibn oNRPALARSR, slidAS b bRBr force, depend
rel ative,bo, bt deiag (see Flg, 43 100 3 SAgond YA b ependng
position_Where the piefcing deviceo 8 it peianiacd the broghablemtiaphment(s)).
ot her vi &l® CBRtARRtaInE T RIS phiiedeesmtioes syirpevialiceccorfigntasion can be formed
[ 0046] | nuliaini e tleAis isTBh @BRIM:AE in%&iél@%ré%%y\%ﬁéip%ﬁ@%&ér%{ﬂs Cg” have

an adapt Qr... endage. 606 configured to adapt the syringe devi ceoferong or
use in c%ﬁf“ﬂﬁ%@? i #ﬁieﬁ‘”j@”@w”ign%é S5HRp'e: Bhveldipg enamyeve aeldne hertusiging or
i ncl ude athet @?ﬁf@@“@twpbsmmefdigg.f rompart 604, where the stemhas a

LSt aom S et yans S90S 48, 8 AR, o

where the di %k hstruct ure has a dianeter greater
st ruct ur &K NS FHARFE Y HHvePn inyelves pw-meldiso #f slsemenic seglipsriions onto hard

dri ve(rj omla%tiosgqu?lj@epwmari@mmmfdegbéﬁﬁ @d@oﬁﬁﬁc@hﬁtﬁ\ﬁh@?_‘ﬁéﬁ%ﬁ | Bver-molding
accor danggo v : : ized in a conventiagna ,

syri nge puc{%. Toégggr ggéﬁc%té{b'gﬁng{ R%’Q%rﬁrgéﬂ t_%%?eand%%ﬂy\?\ﬂesrlfppwgﬁﬁ’ 84 i histo be
a slot of"fHEe AVRIFTRIdng 6an b atilizediwiealismasve pistorpansieie bodies in addition
[ :c’laf[j\éer F@@O@MEm?emfibémﬁ tﬂismﬁfuléﬁhﬁﬁleétftﬁ tl@@ﬂ%er}ﬁﬁ)ﬁ@&ﬂlter%%i&%@sﬁon and
o e i - r nua manj at ed. .
(0047 Ry P rehds ERRnBbg ALK, B8 Baichoi v Foitse hauginceistons
depi ct ed®1Vah{ey deapriberhadee eqrienfied apnlioationatenvehtorassistonatndvabs and piston,
pi er ci n@msmfa@mmwm@@?@toﬁa&con? ﬁnd 204 of piston 200 and

can exte At 0 fi rg.. of_.t vial. housjng. Fig. 4 .

addi t i ongﬁéﬁi | | us_??%{rg@ %H‘g@ﬁ%fﬁ%t ?@’eap?iﬁt%% %OFEU?}%t%%@U@QV\PtW"E 300
respect $5Tgyed & Erinio an epgging 2510, pid havin@@hanrtel RO xtehding huthe hsdinadigl through
that thehplpitementpiabn vahivessiiabied hBind &ABLBNRE 245G HAISEA0ndsSih th
limted ée%l.aﬂlﬁ\o%ﬁﬁqc.%lf\a;ﬁ s&rofegt (el ?fébdintaga% ﬁ?gedd_epl ct ec;m% o&n%%;??nsd " E;
are for purposes-of 1 If ustd g\ S ghes, [DOWEPC KW (/% I9he stood that sea
i |1 ust r 24988 I$ permageniaatinched to hegistamdurieg neiotesanaking presbsend 202 of
syringe po n 200RistoA 200 2ReBbE T ; " :

at | eastgﬁﬁghg i c[)r% I?)tf T'bt g%il)jgc%ﬁt ﬁ h?ﬁg%) lf%g??r% ngj]g %?%g%%%?é;egnn%gﬁgst end
chanber WAl T's afd the 'S8 ETOICTHAR C8 RIPIEFIOAS 580 adudingaansly svppait dherayer-molded
fluid pepshgedasn aseial ir2GHicag tpr ebarabthy fravendbether pisBhe WRERI Mg Spiston is
t o al | owohiigtired O AR @&k i e of th

pi st on ar?q I%uhre s%ri n équiﬁgn%jj&% %gﬂgﬁg#ﬁ\gl %S%rn%g!f 'ﬁﬁaﬁ?& ﬁ\ﬁgﬁﬂbrﬁ“gh,?he over-
syst em 10°30H; RPEEFSi R gerabbnprpyidehe aypr-maldeg ssal fsr bavedene on more openings
" non- corfdarEingpihsiughoihe el © prioeitieifgl simtthivatrBEwEae hd phsRBGhLEH the
the cap #ioS &R tHY iRk 4 ?’égi&%an%&%i&(’;ﬁg& %%’ﬁ\ld{?m%:oﬁﬁonf I gurati on,

posi ti onhgj%qc;f cont al ner parts N respect to one
anot her e st abi® PYIINRIENg | peRpsauifired Gas ke radakievr fap vatiols @tingst body
t he | unciesigns slich et tive oharusolded peditras alfvewsbrdriknMERR SbeR 8RR to the

sterile [ : i rten r .unintentional en e

of the. 1o yae: qoot g BRASEHLETL: B MBSE) BRon G Sy rey. g sea
al t er natd® éﬂ"?f@%PM he,golded fxRroyiee @ sor! dihaied toaalioadhsretinn stchibpyénmanitiobthe seal
Whelr e at\dﬁméamfdolseri@et ardreart whiles prt}’wb_\frigj%dﬂlﬁibféheaﬁ%ffbn@ethgr a@ﬁ%é?ysidewans. In
applica i.ng. sld.ding or er_force dependi ng upon
t he par tdia&[} Iu%rr é%gélcﬁ%itﬁ%r@nﬁ%%ﬁzlegﬁrtg is%ﬁl rH?llg %5848% WB‘&JT“?\CSKEPFOFH%‘E sedls that fi
br eakablY&4t% BERER REe!)Sjzes THibowiweryizg theeimitrasingdiapetdri on of t he

descri bed syringe device configuration can be fornmed utilizing

materials such as plastic materials, preferably hard plastic

materials. Spot welding or tacking can be achieved utilizing, for
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[ 0052] Pi ston 200 preferably has at | east one projection 223 di sposed

at or near first end 202 of the piston. The projection or projections

can advant ageously support the over-nol ded seal and can assist in
retaining the seal on the first end of the piston. Were the piston

is configured to have a fluid passageway or channel passing

| ongi tudi nal I'y therethrough, the over-noldi ng process can preferably
provi de t[R@S4jver - i alsichilaeadpeto viiay 80088 QImiFRES RN 208%h8 6608 -molded

through ihige $88l sl PEAVL dRaf b Lo g_ﬁﬁgﬂrf\%ﬂogé“ﬁﬁrﬂg%eggro%gap%@o4 306

through Equ g{ston an
body. pHTed 1o FePRaFpRNg rﬁ@'rpﬁh@@égf’smgldeﬁpa}eam;an be adapted for
vari ous qgesaige bodalvdeeo Q%b@@@heﬁaﬂ%ﬂe ta*'t?h Q%ﬂh{jﬁ% \%ﬂ% aﬁsqmls]trgfeﬁi i Fig. 5A. In

f or war d a Q CO t aper

interi orfh(%Ei °¥\?é’é‘9£"§ f Sh%g ”p@@? USE- pf'iﬂ\é"g l??é’rflfsﬁar%’f F’f%"@@'?@ﬁlg@hbmﬂecﬁ end
The seal ofdapvgvef hgﬁrgseb@e pithe édge profectin dan prosigala @ia@%brﬁfgu?e@mﬁ'td: ¥¥ist in
inserti opbsam;ngogwpetgﬁ,mbhﬁesm}e Wi rrb)ﬂl et ;g&ﬁt %%th&ﬁl nber

provi di n al along the chanber Si rtl%mé"r‘m “an open
aspect s, &fsﬁ'on ﬁ!a??ef OP9 é‘F?"éS%Pd el t@"eéﬂveﬂ*éﬂ”dc%ﬁﬁﬂwétmﬁizat@d of @iternative valve
produce R suchtwst, fdri axavmley ianmgiatahis vgjes havifiehn Shamkg bhéd‘&%ﬁhrdt%h%hé‘ﬁody and
the pist@s Osérz,ﬁégbaggéler [0054]In a sim|ar aspect, valve 3 can
conpri se t\?aj%? 302 and an over-nol ded val ve cap 310. Val ve

body 3021 pr ef e G2 VR 2Bt 82 r2088 can peojrdiee,i fonexapaale, ed@8omeric materials.

confi gurBw elestemepomatanials usizal tah e m&%ranf@érd@i\ &iﬁ@r @érﬁ onEoé?x%ﬁleVmsYrﬁalarly
300 can ﬁ?ﬁon fa@é afd gl%%od 30530, BY lférmtteﬁ%? hal V]%ﬂ%fm%tgp%‘g aB(g&?n Hgéhpasame or

Fig. HA he con urati on shown
| ar ger pcfaﬁj ‘3' Bl BﬂatB’GG CafN] ﬁ@oﬁhﬁéerﬁwmﬁoﬂaﬂ@memalmaterlalhdhgtr exebeaitiized

of the |iatligde,powj aret honlieaed m,omlgﬂlﬁeﬁaﬁé@%lﬁp@a&w&ﬂ@%@ ottr%ra&ﬁl}p%pylenes
or

h
i n posi tipay n@%ﬂd%r sﬁi%l?é Pi'a{égzafs iglft}fl d‘ﬂaten%lws iISORrengs, n g?{:a'@h@ BeMethHapes and

pul ling the valve
the i nveW‘P%CWMr%ﬁ’fﬁi %ﬂ"@%‘:’sﬁﬁ Iqlez'@ﬁlﬂdi@tf'@ﬁ cabiatiens ofesuehimeteriajpeBxamples of

such as p!dsmms thaanah Be Ldlidea@tiatp&be aﬁ%wﬁiwﬂddggo%tf&ﬂ%f% Bgtsagb ’Hgt limited to,

t hrough Val ve ca

seal ool conbrl %A}g?y?enegxﬁ%‘fcé'c'o@?g%ef rrB?’V‘ff %FE'PF‘Q‘FSS (PYRe. pOIYam‘deS
el ast orre(F‘PE’dWﬂt eiPhatic yand | glethagan vhiartdle soyestas, cpolydidratesf r polyaigates,

anot her poSunithadsycot ket BRSPS RO IRZich8R o O o0 of

hard pl af]tfd ]materfuz;rlls nd ca Ee sane or can er relative to
one anot npl esn%f Oc[ G5 t%Frettcl Hestees oyermalded a3pah2088] P Adgfon 200
i ncl ude, SUBE@”%#@ protectipms 228 Aleo illpsirated &t dranesl, 2a0qiaﬁp|hgpgﬁgqmn£@w0ugh the

ot her pqliste apy basasy tiﬂ@uéﬁ'&éaﬁ”é@@& %?grﬁh & #QCS&es%t il étxaakes over- rrYoIded cap

mat eri al i SO rene
copol yme ég 3@1‘3’@?@98 %‘?ﬂfgsbéfrpr?i?ﬁ@ﬂs Bﬁﬂﬂ‘hﬁ@ﬁ‘;ons of such
mat eri al K058k anpl e¥hek cpfeas*toidnm khditizezlod foen utsltdriszﬁdi/(frafai\/{éb%ﬁ 88cordance with

and/ or \ad ¥ReRRMY tl'fé’ét%ﬁ%dy} do%ng%%n t}%%bﬁéa?ed"%t !fst IpFocgﬁ ahd, the overmolded

polyethyle es | enes, ycycl ool e |nes

(PVO), ’?)ﬁﬁm RCE%%; 5 u%f Meg 'alaI iﬂ‘faf’q‘ BrogRes- aFBmPrcmv@mamtl égrm the seal/cap
E|O| ygst e*'rsw'vpmwd’wﬂﬂmgairesam portigactiel diemoldne [Uaﬁ&ichﬁﬂsﬁ&t! ﬁﬁé\quroﬁ of the

ends RGOSR (ofelanal! S

5B, suchﬁﬁl I"ust Fgﬁefqm?er H;p@deggﬁ a%'r}fof?? gd 88%’(9 %ﬁagg)sprgmoggd pypm the
pr oj ect i“GHESELPSINg g, fransirsted anger F@VWM@ fhgm%@]s’bﬁmmcess

IRoPgl t udfooad] y t hmhﬂgﬁ’él‘m@h§tpﬂ!tteafféaﬁfh%ﬁhﬂggédﬂs abid gﬁégugpgéembly of the

e err| rates over on val ve

body 30 %fﬁ°§h 3y Bt b e B B S0t oS s ipgreof Proviing an over-
over - noleR! F@Stﬂfﬂeﬂpz‘?@é* '@"éluﬂ@mwlmlzﬁtl@ms:r areyeotiory af fgg ieakaged:etvc@ndee seal

Wi t h t heantinventddRingtdigost e @Qéhbr@gﬁédh%t c&dh Pat {h@té'ébp e% n’g @away from
rtion can d

f t Id
cecond” oo TRRIRG cict, BTl TR G T v%hf*ﬁs i BB S H1sPRD Bt



pi ston or body with respect to the cap or stopper. Additional

advant ages of providing an over-nol ded el astoneric seal include

mnimzation or prevention of fluid | eakage between the seal and the

under | yi ng piston, and a secure attachnent such that the seal does

not pull away fromthe underlying piston during piston rotation

relative to the syringe or drawing of the piston within the syringe.

Addit i onaks Wéma?eﬂ@emmnmesmam SuBRRISI ww&@g&omg%ﬁst end of
e firs Jonal pilston Sea

the thi nnarra PRGN B Bclig® olfor SeT8obF duisaveihal fiespesn matsshaer) can

and t her §69'9ﬁ$%ihﬁmpi~°é°fi Fﬁ?ori@q’! st thsfreliy rmndmb@tﬁe efioo ughuid beck thibugh tﬁd’\ﬁp of the

syri nge. shingeheFyrtriehethe ehl 680 bhendBddfInd R Q%\éﬁtr@ &Sf?+sﬁ§rl ?rp o frbﬁ' frexg,e (not

on the fr, f figured to, inser

into the ﬁ [F\L d& %ﬁ%tgsrggttéoﬁﬁr \(l)\{%w %eo Al e the ﬂutdopqﬁﬁgﬁé’?mlﬂﬁmmﬁl%’énge tip to
fluidr ef‘ﬂ’fhﬁ’éﬂ“’i”ﬁ'zﬁl‘f icsiatgingsk in fﬁhlssrllﬁ%tTj’ﬂ@femmebﬁnﬂfé)@dealbh)yadvantageous for
advant ag@ﬁmmétr@ﬁorﬁﬁhﬂoﬁﬂﬁ%afcb%eﬂfs costly nedical agents.

[ 0060] Ref ﬁ%ﬁ ng tORFfﬁ».ﬂ' (r?: ver-nol ding can also be utilized in

conj uncU@ i th a"SRING a9 s P maing Fanatlperke Lhizediis coppectiora with a
pi st on s&ultpROPistarcdnégeraton. nl ttisdispet @ Pﬁfv‘t@’! S401208 lchn BQ%V%SIBG&%O%ISWH
t hr eadedt[Q@Oth&'\A’cﬁl@ b@t {h?é:éﬁfeg 40 o’tﬁ%I Ymg Q{J S%@&%E%gﬁég%aw 205, 205

Stens 20 éﬁo gg, cﬁ ave |n erna
can alte ﬁeé?sl 8 and, 03 ot t'%@ro% Cﬁf‘é@é% intgrngl Buid pegsadswayoionedn tabieraatively be
pi ston stelit 008 weceB05Tp BP3idamens ijainecto @r\plﬁibh aQBRESS 5 BPrZE)E'OBy HsehldB of an

cont | ur aut ot perion U B b, B bosied 2od i pe' drBbionEfiall. n paricuar
press-fi £?7 ﬁﬁrm’%'ﬁpf;dec!ﬂ'?'% a8 lgﬁzﬁﬁ@iﬁ@@nsﬂga%@pdddgm veress-fitindyezpplication of an

appr opr i apwoprmtmadigestvea:l’n@tW%ﬁprobﬂ&é}dﬁh@té@M@i&n@' ded seal 208 can be

nol ded t e a r endi n on the
di anet er qgé?@‘;ihe syrl ng m%gij 34?'28?8 éc}/ecaﬁoe]aVB@ ‘ﬂi”f‘g b & Whighecan vary
tip al onae%“f*wgtlﬁeﬂ mﬁefﬁlawstan ﬂ‘@eﬁélrm%bpdfwénpfcﬂhmM) itiat Willkoepitiitah THe Wnalong
appr opr i atie thii @B hidedesedl c&?b@oifk) withPh plssh Wérhaﬁﬂ? A Eﬂaﬁ% ét(e.q. d, or d)

syringe uratlon can be
utilized uéghnth'ﬁ?deg%rﬂ&ﬂg %“f"'“&%}ﬁ géﬁ‘i"ﬂg’éﬂgﬁa A Eralg g PniqRiog; sede utilized
[ 0062] Ant¥ Refdesiangel P , yfingeheariel wadhpiston sizesdescri bed with ref erence

to Figs. [Geé2] Ref esddifg émbddidkhy of fPlth\Qantlgm |§H§§Q?B8§8:gthf%2%r%ﬁ"&4 Bdﬁ'g% 7-9.

pi ston s eeyve e confi gure

sl eeve 2 gt%}/r ee\gaelﬁlﬂgrpta 9-on PEAEN %Q@cﬂh{?@‘uﬁe%?*Og@@%@ﬁpé’@d(ﬁﬁs‘??‘ﬁes'ﬂse“ 230
end 202. cofiguisd 4 '”éﬁfﬂi withineslegve@d6niShepve bodiontBisolcapanse a sehrangghodried on first
si de of éﬁtﬁ2@231fh@89al%lah9{§re‘%nt&e%lr%fomgh%hlcc.’rpgg%s%gnal P@#ﬁ ag&ee gkthg seal and

through sl eeve porti can ad

ring 242280 PR %’5@@ SPFRIRY Crt B2%R%F I avE R Pesvat P@'ﬁ'%fz“@hesﬁeﬁ*@\@o can
[ 0063] S| addiivnatistene 23Becng LG vitee basccharfied 2ARWIASSHMGtdH cﬂmh@sieeve
first engg of tdigeR tﬁ&&?ﬂﬂ@ﬁﬂ I:on%r%g% (ﬁ\QnRé{gZ%?g%sg Eé% ﬁ%ea forst n[de 243 of the

i nsert and rou%gp a col posi n I nse

pi erci ng EtPP JEElAPNE G %?1 %é“'ﬁ%\ﬂfaﬁdn%ﬁt %‘Bm%ﬁﬁﬁpﬁﬁ 23 Yepoeringad 247
247 of téfghpinsebnAipisseng strﬁtﬁﬁleréraon',@nm PrividedBn ass@&m@hcom éeh&wdi@{o%d?' of the

confi gur gki,Athsgf, AR Iﬁ%; 8, stk sfc? %}%’V\% Hgd%?g cot iglu(jagxppgvf é@ te%%rqlﬁfe SP a plercing

can be utilized i n associ at
[ 0064] TheeYHesrafi %awrfne*t%ﬂé)%tbz%lﬁ@és@aa@nn imithiike pigtonilispiateddn Rig. 7.

st ruct ur ¢008d] accorttangercitgt dirvchee OV 8&IES An llﬂsﬁbﬁléﬁﬂeﬁtr@%ﬁ)l#u?e ﬁ‘\OaQ:coréance
can be dgge 'iﬂebfﬁgerﬁﬁn h aiyd[%%gasin?c%ires ne ntﬁ;eeg %gg Fet h%/ﬁgarfx weﬁgssegment 401

di sposed at a I"ercing’s
st em bodSPHBEt OGRS W%d@ﬁélfﬁwﬂﬂ r Bierdirenelrypture 460 adoitionady hab assem/body

surf ace gétordiGpanied eafends $@APAshd BitorPliof Bea BhEMGLR mP&%d%Ed &P8 second
first end. A channel 406 or alternative fluid passageway extends

t hrough the base surface and preferably through an entirety of body
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wi th channel 232 of insert 200 upon seating of the piercing structure
in association with piston 200. [0066] The piercing structure shown in
Fig. 8 is an illustrative shape and form In a preferred aspect of
the invention channel 406 extends |ess than an entirety of an
internal |ength of head segnent 401 such that the channel does not
pass through tip 402. Rather, one or nore access holes 408 are

provi ded,enfiosf texatpbiere bsaighthenNRsOend 0t cRinnkeh 205} SRR el [h\];'\ﬁgf?ass sageway
ture re

of the heggd NaloR ' ions af the piercing struc \

t he channe] ngggﬁgb%tth%gggéé ra%gﬁgpﬁegerﬁfblﬁ@g}p%m3&{%@@59@%;3%.% % e

or preventO%€8ting &ieraing syramTaTaP@ cRalpreferabhugyhprizecdn bpening @RAGhich aligns
during a wiheshahmg 23R HseRMROOAHIN JARY oPFRESS il e

pi ercing ructures are set forth in It%Lg @gﬁéré?&ﬁ%gﬁ@a@gﬂﬁ%g% {ogwith piston
[0067] Referring next to Fig. 9, such illustrates the piston device

shown in 80§61 7 i nThe pisciaistreduco sfiaveuraFigoB. is Sinciteraios 8hhpe 30d f&m. In a

i nsert ed préfédédasidcBenend PRAMRIM HA0n !{4@%%{5(%@%%\?\%38?123{?% rgﬁ(a?t‘frg]&%q gajntgrgal length

relative tp sleeve F‘%ﬁtlon 640 to a 'E _

to functicon as ¥ e0t ALy t 3 the chans| deqs NPt pasS iFough dip2@2. Gfatheneone or more
assenbl e@ceasshotegri@8wire bravilernioe ekatplej thiiugh @n8 Yok boBeor iR ERbrmaNlraces of the
shown) . Th&d g&vibsecs ot i it h.an acconpanyin

vi al suc?_ée[tht 1 he via X Ege?g% S’Hhié %ﬁ@g%ﬁh&ﬁ% \n\é‘?geer%g}ea?}?%ﬁe ol Bass through
admi ni st R bRMENREGP T ATNIEiFe AT, Prpyest 6PTiRg 8ft @ Bertumema@Oalcamplimsing of the
uti | i zedchanngl durng 4 piercirigadpesatiohlMddROhaltAsPBCie betASRE to %%g?iﬁgf%iz&hl}?@s are set

to sl eeveyAR 2oL RS fildlyi dol o align the fluid channe
i \ f}légf!pk)ﬁ%gaﬁ'h t he piston seal and the

insert w penin C I

corres por@pﬁﬁ opengﬁfﬁr"ﬂﬁ*r%‘@@ We Sppuahousitagesibe piieh deviée ainemt incBip. 7 in an

est Ftbl iSs hsfembilell carfiguritioat iSkeveahyRensd ]I:é.ein§%‘i{eid1®i%1i§ RREDE HoRRH 340€ Insert 230

T e e

val ve calfipfeblg|\ghied bypisaivafiisbandf20Rms thesesemidad strattats will be inseted within a

sl eeve. Syrgadairal (Sby SHoindN- TRASMICOSRORHLIORE GAVIAEH N LS af%%‘i:gé@k@ 84 such
ng an

St st e A8 Qhoh ¢ MG bR B R Yo bARRRLERSY of Bapsdiin aognt perding

adm ni stration Sés m 10 havin
Fi gs. 10SHuCiurRdPRcan kg utilifad talnisfce thefiig.seplim. sRetation dOincan 280 ediztile 18 slesve

syringe ba&r g b Qiil2ay itd BligNthe M@y Mnn@lhﬁ%fﬂs%?%ith%ﬁ%ﬁﬁﬁ]%?g g\}reou%wélgm piston

addi ti on i S.a plston 200 ingl usive a prston s )
Tnd o o Sy Enh e BORSeBnding CBnR3 ot teutes et Sish mlommeizcast asigblsh
portion HE3 communication helwsenitbe syfingshiidmies dnal thewidlo Swisequat ddmbining and

cont ai nemixdbor MBditARAdonftRReME cah Y& woib fol td !
to pi sto%lxste?n 2 3I thereb%/ cg erigrbgéand gﬁ%@gg?jﬁg‘g@gﬁ%#ﬁgr% .CO%E)P%O” of
[

appendage 237" gal @ et PB SR 'ofagAnohdkg inseARSOElRG e s thecalpeve. The
conpr i seadmisiséatiqroready red@@mstind earnti thkn pios t adminidBPedvhar adli 5K ek BAor to
239 i s cahingue@sh.to fit into a slot on a piston driver of a syringe
punmp. | 8(2 Sl eev ortion 240 can include a piston seal 208. Seal

208 can 8 r abl hVRIKNGSE @dmiliiragian sy 0 deving stawdoarbniiag is depicted
t ﬁpreT{) ed mgst% [l 212. Hedarringingtally teeFignt® spgbmt ARRIN iKGGAOA g%r@ﬁ;;lean’ng’f & R&fng an
chanber ;} r . por.t i can be .

confi qur g} Tl A2, e, 1 aBliflonaly o8 ofabn 300 Tithsiihy acn soeve
spring SRERBFFYARY NeehRAR Farpiig destiibed 33 hayidg Retem pertion 583, at least
cgn be f@mpoetna \M‘Mi’dispﬂw.cﬂl?tn.ﬁi © mtrfabai &ljrﬁéiﬁ& fesy;, t hﬂ&ﬁs&?%lépﬁ ip@ﬁﬁn 231 can be
above. : A el astoneric nmpterial such. as

fhose el ButBidl 4@t 1 bl 3eef eodIngphy cBVharalt RaTLeg S et 265 An
Fi g. 11BPReACRIRAH sansanancdtpre Hisorlstae frse Gy dopendage @33 @ah c20@risaa steen portion
over - nol 2Bamb@igk Sérieh 288 Qe Rk Potiodl 29 RNIANGRRY 434t nld'e slot on a piston

i nt er nal I nd the retainer are provide rior tot
a}al ¥ re p P
over - nol JI ng par%@éggu@be the over-nolding process is conplete, stem
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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 device anal ogous to the device shown
in Fig. 10 and having additional optional features. As illustrated,

pi ston 200 conprising sleeve 240 and insert 230 is inserted within a
syringe barrel 100. Sl eeve 240 can conprise extension tabs 262 and

i nsert 2300€9n al s8lee@npbitiss mgtcgﬁs'?@ﬁuaén gg,zsgiaﬁtgeai.lﬂa%h ﬁ%ﬁ@%’?’% Htpg?q%rably be
insert, c _

Phe-val vt ifacd Rt il o NGl e (85541042t flst et fhe iniates! taper

in the AEINSORPhyiéme cbpaher Hi2. val ve. Rotation of the insert

v ot S et a0 6 EAPATE SEHRLSEY B e o

It : “1ock” the sl an ] on
f 8%%2"2“&%?@8?%’%&%@%@ Cgﬁ‘Ekﬂsﬁ'&gt%é'ﬁs\éﬁe%am%@a eeyiBp aRtaieEi 25Bon Cal @31 and
cl ose t Hetanar@58taae berigered of Aarcogastivtrasterlals BUANaDPPES HOrBbA 868V Bpring 258
and t abscadféd feARedsr JMEHoRBA hatefbhd ol %stﬂ?f)f%%g%%ot%?%icl T??F"H@ sgtfarth above.

f d tration rea .
evi ot dBT a8 eq T iiepgRo T Fise by nohmalibiraod emiesEnorirsabogolisd soal 208
t hat desw®ni breaverbovidediotth idten ekcepioant hajo dbrﬁg cé@@@f.ﬂaﬁﬁgq{;&@h@i 0&@le spring
ithini I t | cribed vial. .
X ng e ‘f?ﬁ?f%% iy i <5706 F2fhe e By Yook, Rrisn X pisvanging process
i ncl ude '%ﬁ”'&'ﬁ%’ AR PRESB A A%e8 R pesitianed bivgnemmticanef ibe stesh mgthisysiéaveeportion
100 wher240s (idte inlepeh dagainérsof Goseét mr@mtmaﬁ ESHéih B%Hdoﬂenﬂhdgtagné‘diéhﬁtagent

. : P 074] Packaqi ng of t evl ces
of the oepmdcrioh Blentle & THHBS pBHER, o MR e 3 e2linidp tunalpeve. Gep 231 and

packagi r'?’éer? RORIANGERS Canp prefeiabividael ¢02%"Q'E'ﬂ$_é tpduediads agneeditimaqpesss fitting or other
descri begpiapriateejoiry ¢atigirati@dsampinag @htboMbinddans &5 L8 sfehi?pérﬂ&ﬁ‘s!l %de got pull

devi ce | [ 6].Ihe features and enbodi ments descr
her ei n %%hn%ggﬁgﬁ?ﬁ%%aﬁﬁﬁzedé{%og‘not her where appropriate, and can be

utili zedﬁ}re‘ﬁ%onj urféd-i Ghshawshart sasamided device abadgarenbshdidssice sedwi in Fig. 10
the earlandrhebingestianiophi qiohaiTeailie. f A8 HIkE RaeRMlsiBR1208 | TR R0y 240 and

' ' .adapt abl e f | n conbi nati oOr '
convent 155 o0 1s3ed s 3 PR38 Rup Cloc, evisy 48 dhenedr xiessionise 262

yet to sad irsedi %?]gé@_n alsg gympEse exiension tabs 260. The extension tabs present on the slesve
and the insert can assist in manipulation of the valve associated with 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 sleeve and insert
pasition relative to one another thereby locking the valve into the open position. To close the
valve the insert can be rotated in an opposing direction and tabs 260 can be moved apart
relative 1o tabs 262.

[0073] Preparation of an administration ready agent utilizing the device depicted in Fig.
12 can be performed in a manner analogous fo that described above with the exception that the
internal container within insert 230 replaces the earlier described vial, The mixing/adminisiration
systern 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 pump.

[0074] Packaging of the devices of the embodiments described herein can utilize
conventional packaging techniques, or can utilize the packaging technigues described in the
earlier filed application, adapted for the specific device being packaged.
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The invention clainmed is: 1. A syringe device conprising : a syringe
barrel; a piston having a first end insertable within the syringe
barrel, a second end opposing the first end, and an overall |ength
defined between the first an second ends; a vial port disposed within
the piston configured to receive a vial in lengthw se orientation

along a portion of the overall length of the piston; and a fluid
passagewalpoextt endi mgetfhamwhaaﬁcﬁl%ma?r@ﬁté tesehBg I-}@r@ih &%Plr Ee tcBFn%H%Q wuth one
nprisin

the fi f. cl

oo o 20081 USRS Pl il ey rins
paissagemﬂ?;‘;;%da;wyfdﬁé gﬁ a@z:c@@hof The fdatorgs famdtdnﬂaodnﬁémﬁ lof tHegindention are
val ve assoi a ! Uh GoRd

claim1l WQ\% Ds Wéf?a¥ asgggg éegqeﬁgagfemgo?\ébnglg@'s\?y Vi aéjo(ﬁehf SI‘F and

an opening a bng a si 5. The syringe device of
claim1 wherein the vial port is configured to receive a vial through
an opening in the second end of the piston. 6. The syringe device of
claiml1l wherein the piston conprises a hinge, and wherein the vial
port is configured to receive a vial by inserting the while the hinge
is in an open position and to retain the vial while the hinge is in a
cl osed position. 7. The syringe device of claim1l further conprising
a piston seal disposed at the first end of the piston, the piston
seal being over-nolded onto a stemportion of the piston. 8. A
syringe piston conprising: a stemportion having one or nore
projections; and a seal portion over-nolded onto the stem portion and
covering the one or nore projections. 9. The syringe piston of claim
8 further conprising:

13



a fluid passageway through at |east a portion of a length of the

pi ston stem and an openi ng through the over-nol ded seal portion.

10. The syringe piston of claim8 wherein the stemconprises a first
portion and a second portion, and wherein the seal is over-nolded
onto the first potion prior to joining the first and second portions.
11. The syringe piston of claim210 wherein the fist and second stem
portions baxerdi ffering dianeters relative to each other. 12. A

syringe deyi , isi,ng : a syringe barrel; a syringe piston having
a first eﬁ%gﬁﬁgggggébgm&fthin the syringe barrel, and a second end
opposing the first end; a vial housing associated with and extendi ng

from the secong SnfyeddevicB@ompiifgn; and a piercing structure
associated with thg second end of the piston and extending into the

vial housPRgM9®P3 ™ The syringe device of claim 12 wherein the vial
housi ng cemtanstewing o firstséndpasertabit tvdtbingite twinté darse coretoath@ndbppdamg the first end,

pi ston ang, é&gmqlevoﬁg{r&eﬁﬁh&%@%e% tﬂé[)ﬁr%tfg% Lbdstenpart. 14. The syringe

i
device of claim 13 TR fTirst part s attdched permanently to
t he second v&h@obdisppredpyiliiroine pisten corfigured iq rRgeivelawiad dn isngibivise rarigrgation along a
wher ei n t p&tibri sfsite QRFL Idrgth VRS Hdtdd; ¥n@t t ached to the second end of
t he piston

«.,16. The syringe.device aof claiml13 wherein th econd
part of ¢ RLUAGRSFRY T RE taen e e Rsit BRiF Bups MeeR PO nt o
a slot in a syringe punp. 17. A syringe device conprising: a syringe
barrel; appi st qfe SdyREWL device of claim 1 further comprising a piercing structure disposed in fluid

communication with the fluid passageway.
3. The syringe device of claim 1 further comprising a valve associated with the fluid passageway.

4. The syringe device of claim 1 wherein the vial port is configured to receive a vial through an
opening along a side of the piston.

5. The syringe device of claim 1 wherein the vial port is configured to receive a vial through an

opening in the second end of the piston.

8. The syringe device of claim 1 wherein the piston comprises a hinge, and wherein the vial port
is configured {o receive a vial by inserting the while the hinge is in an open position and to retain the
vial while the hinge is in a closed position.

7. The syringe device of claim 1 further comprising a piston seal disposed at the first end of the
piston, the piston seal being over-molded onte 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.

14



a sleeve insert having a first end insertable within the sl eeve, an
opposi ng 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 fromthe first end at |east a portion of
the length of the sleeve insert; and a rotary valve controlling fluid
conmmuni cation between the fluid channel and the syringe barrel. 18.
The syringe device of claim17 wherein the rotary valve is configured

to establijgh f |THé erﬁﬁmﬁh%EIbWS Rﬁér\éﬁ% 4qbe cé% l':%@g% ﬂp&rp&%!m %ﬂ:d g&gnd portlon

fluid channel rotation of the sleeve Insert ative
sl eeve. 8'”§§Pr $eRyiE Odﬁwﬁ@d&"t%th%flfm PeYoR R ERPinig r‘r'??rf rguaﬁ@ S%pow acrrttons
housi ng aSSOC|ated with the second end of the sleeve insert. 20. The

syringe deyice A her. risin i ston, seal . _
over - nol dg\cg ontTRé ﬁ r% %%rh Ogl gy do “%%e'”iesg?ﬂ r{@ese&gw 5% L BRSPS hayg differing
. a syrln@@”ﬁﬁﬁ?@kmwawﬁEGWGﬁe%leeve a sleeve insert having a first

end insertable mﬁthln the sl eeve, an opposing second end, and a

| engt h def | ned t he di stance between the first and second ends; a

conpar t medt- g%ﬁcﬁW?ﬁFﬂﬂmﬁ@gsleeve insert; and a val ve
controlIlmgyﬁkmwmndonnunlcatlon bet ween t he conpartnent and the

syringe b%rsglgr#%eéal o a I?J Saﬁf)f%tleﬂg sgﬁs}ﬂl \ﬁiih%c ﬂln@é%&rré"’h rdeal &cglbceend olp osing the

is configur connunlca tweeh t'he syr
barr el an&mfﬂ@iconpartnent by rotation of the sl eeve insert relatlve

to the pi stvainhélsPg\uesocialsdl withifd %)(t’éhdhﬁt?frcﬂﬁihb%@cd?lﬁ chdl Bf the Bl%tome' n the
sl eeve conpr

ol o o1 ST AR N R bal e R PE Seiona P dSp bR blEesginodita Pl visbagpsing.

portion, and further conprising a seal over-nolded onto the tip
potion andzont gnd BRinBL LA SHcBEHY &2 wherein the vial housing comprises a first part attached to the
second end of the piston and a second part joinable to the first part.

14. The syringe device of claim 13 wherein the first part is attached permanently to the second end
of the piston.

15. The syringe device of claim 13 wherein the first part is reversibly attached to the second end of
the piston.
16. The syringe device of claim 13 wherein the second pant of the housing comprises an

appendage configured to insert into a slot in a syringe pump.

17. 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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25. The syringe device of claim?24 wherein the body portion

irreversibly attaches to the tip portion of the sleeve insert. 26. A

nmedi cati on agent preparation system conprising a syringe conprising:

a syringe barrel having an internal chanber; and a piston having a

first end, a second end, and a fluid passageway passing

| ongi tudinally through the piston, at |east a portion of the piston

conpri si ng8t heThe swingendevisei afgeldims et twberein thii mtanh ealedh dbenfigurat do cestablish fluid
val ve ass@@r’nﬁhﬁgatl\% biwkBthkls r@e%@r’?é%ﬂ@ﬁ@)ﬂmd%h& LR rgtaﬁ&g@rtﬁasr%]&qeﬂwsert relative
val ve bod ¥ a cap over-nol déd onto the val ve J

syst em of %W%Pﬁpﬂéeﬁﬁéreln t he val ve body conprises at |east one
projection, and wherein the at | east one prOjectlon is cover by the

over - nol d ca f

conpri Sesq\g n e?l‘ées )gﬁ%e Egﬁce ?fiﬁtjaﬁlg} 19 fu 9{ ﬁ m;i)/rlsin\ge Bl% dvuglg%ﬁoglgtsed é{\nth the second
har d- pl aspp@;ofﬁﬁq@quvannsertzg The syst em of claim26 further

conprising: a piercing structure associated with the second end of

the pisto and conprisin fluid channel and a ti a vial disposed

pr oxipmat eg?‘he gﬁ‘%?ﬁgﬁ% d%‘f'ﬁg%%ﬁ!ﬁ"aﬂqaf“ﬁ‘ ef§?mﬁrlﬂﬁ9&18'ﬁ‘9ﬁ SPal PVRRBPIESH P% the piston
agent displesed within the internal chanber; and a second conponent of

the nmedi cati on agent disposed within the viaI 30. The system of

claim29 vwherein the valve sel ectively isolates the first conponent

from the $tconfl SEHI9PIRERR 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 compartment disposed within the sleeve insert; and

a valve controlling fluid communication between the compariment and the syringe barrel.

22. The syringe device of claim 21 wherein the valve is configured to establish fluid communication
between the syringe barrel and the compartment by rotation of the sleeve insert relative to the piston

slesve.
23. The syringe device of claim 21 wherein the sleeve comprises an over-molded seal.
24, The syringe device of claim 21 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.

25, The syringe device of claim 24 wherein the body portion irreversibly attaches to the tip portion
of the sleeve insert.

286, 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

a valve associated with the fluid passageway, the valve comprising a valve body and a cap over-

molded onto the valve body.
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31. A nethod of preparing a nmedication agent for adm nistration to an
i ndi vidual, conprising: providing a syringe conprising a syringe
barrel and a piston disposed at an initial position relative to the
syringe barrel, the piston conprising a piston sleeve and a sl eeve
insert; providing a first conponent within the syringe barrel;

provi ding a second conponent within a vial; providing a val ve
associated with a fluid passageway between the vial and the syringe

barrel, the VaiTN@S\}%F‘én{‘& danrh b5 nbinPh OV Wg'aorﬁ?f%legﬁﬂgaeﬁ’gﬁé Eﬂo%Elion and wherein

blocklng fluid Eassa? hrough t he assa y; repositionin
val ve; sl fidhgapiaee %GECB?P &SGOY%PY\“P%G*TW 9'ded @Bnponent with the second
conmponent; mxing the first and second conponent to forma nedication

agent ; dra i j ent into the

The et odbof - o adhetelforntiih 38 LhBa G Rip e fsd 5, P RR i ng e booy
by rotat|@%“@ﬁe§ﬁéa@ﬂ%¥ﬁ%m@WEéve relative to the sleeve insert. 33.

The nmethod of claim 31 wherein the fluid passageway conprises a

channel posed al on surface of the sleeve insert. 34.

The nethoég h%ﬁIﬂgﬁ%ﬁﬁﬁ@?ggﬁﬁ¥ﬁémﬁwg?%h further conprises a seal

over - nol de@lemﬂgjstmhiere}:nssmcﬂHtecBWﬁEMe sedohe es®deflthdgistbmGindBo@pP&rgiluid channel and a
al i gnabl eypi th the channel by rotation of the sleeve insert relative

to the piston sleeve. 35. The nethod of claim31 further conprising:
provi di ng@dPpiieRcErherosalsdbepiercig shedteed with the piston insert; and

prior to remastdn@Akitgoft Bemyddaron a'gblht' éiigrlo@Qd mﬂlnpihérlﬁﬂeﬂﬁal %ﬁédﬂ!@éruéﬁj ta0second
pi erce a septum compris od of preparing a

th
conposi ti on conprd $1°1g bcrag?ﬁ/%ﬁeﬂgd'%mg?ﬂ‘i"ﬂ%m%é' UE havi ng a barrel

chanmber containing a first conponent;
30. The system of claim 29 wherein the valve selectively isolates the first component from the
second component.

31. A method of preparing a medication agent for administration to an individual, comprising:
providing a syringe comprising a syringe barrel and a piston disposed at an initial position relative to
the syringe barrel, the piston comprising a piston sleeve and a sleeve insert; providing a first
component within the syringe barrel;

providing a second component within a vial; providing a valve associated with 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.

32. The method of claim 31 wherein the valve is a rotary valve actuated by rotation of the piston

sleeve relative to the sleave insert.

33. The method of claim 31 wherein the fluid passageway comprises a channel disposed along a

sidewall surface of the sleeve insert.
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provi ding a piston having a conpartnent containing a second

conponent, the piston conprising: a piston sleeve; a sleeve insert
conprising a tip and a body; and a seal over-nolded onto the tip and

an end of the piston sleeve, the seal having at |east one opening

passi ng therethrough; rotating the piston sleeve relative to the

insert to establish fluid communi cati on between the conpartnent and

t he bar r eb4. chaftieengthed plclaigy 8hehpriest tha piston] foither tdompfidassd s@ dvaasaded onto the

conponent ;ﬁstormsléé\%g tﬁe%a%ﬁa{vﬁ% %%g@rﬁ %F@aﬁ@ mﬁtﬂ Q;[ﬁ"s{:EI?anEQI Jﬁgré{% a%réel; _sleeve insert

conposition; and draw n n1nto the syri
37. The nelEHGUodte Rsten $1#B8 wherein the first conponent conprises a
liquid. 38. The nethod of claim36 wherein the second conponent

conpri ses | yophi l.i z ub e. 39. The nethod of claim 36
wher ei n s%%evéﬂ%ﬁ@%WFﬁgﬁéphgi%ggﬁﬁPW83¥“bn appendage confi gured for
i nserti onprpyiding & pistoiitg strnctaresagsaciagasl witirtie pistd@insdrhendret hod of cl ai m 36

wherei n therld BpdsfioRRy FRVERE L)(iliﬁr%qttﬂ@ B@Qin}g%tr Qe lﬁ?;ﬂé’rc@% sgﬁﬁm%ln%ﬁ?{s%d by the vial.

i nsert. 41. The nethod of claim 36 wherein the seal conprises a
el astoneric material .

36. A method of preparing a composition comprising;

providing a syringe barrel having a barrel chamber containing a first component;

providing a piston having a compartment containing a second component, the piston comprising: 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 to 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 composition into the syringe chamber,

37. The method of claim 36 wherein the first component comprises a liquid.
38, The method of claim 38 wherein the second component comprises a lyophilized substance,
39. The method of claim 36 wherein sleeve insert further comprises an appendage configured for

insertion into a slot in a syringe pump.

40. The method of claim 36 wherein the tip is permanently attached to the body of the sleeve
insert.
41. The method of claim 36 wherein the seal comprises an elastomeric material.
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