SYRI NGE DEVI CES AND METHODS FOR M XI NG AND ADM NI STERI NG MEDI CATI ON

TECHNI CAL FI ELD [0001] The nethod pertains to syringe devices, piercing
structures, nedication agent preparation systens, m xing and adm nistration
systens, nethods of m xing conponents, and nethods of preparing a

medi cati on agent for admnistration to an individual. BACKGROUND OF THE

| NVENTI ON [ 0002] i f ' i

admi ni stration of&@ﬁ?ﬁﬁ%\gg{zg Athgﬁagl'ﬁ%ﬁn?% dﬁggﬁgmﬁeﬂBp\n@\gMﬁE%ﬂ% ng of two
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medi cant to the individual. The mxing of conponents can typically involve
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measuri ng of on r re conponents to i xed. [0003] A variety of
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[0003] A variety of problems may occur when utilizing conventional methodology
and devices for mixing and/or administering medicants to an individual. For example,
where multiple components are to be mixed, extraction and transfer of one component
and introduction of such component into ancther component can potentially expose one
or both of the components to a non-sterile or contaminated environment leading to
contamination of the resulting medicant. Additionally, incomplete extraction or improper
measurement of one or more components can result in preparation and/or
administration of an improper dosage. In particular instances, once a medicant is mixed
the mixture must again be extracted from a vial or container into a syringe prior to
administering to an individual. Such additional transfer can lead to additional
opportunities for contamination, incomplete extraction of contents and/or inaccurate
measuring of a component or the resulting medicant. In practice, there is limited
availability of sterile environments for maintaining sterility during transfer and/or mixing
of components, or preparation and transfer of medicants. Additional errors can result

“ from use of the wrong diluent to recongtitute the medication. Finally, preparation of



fromuse of the wong diluent to reconstitute the nedication. Finally,
preparation of ' 2 nedicants utilizing nultiple conponents can be tedious
and time consunmng due to factors such as the need to access individually
packaged itens such as separate vials, and/or transfer devices, or to
measure one or nore conponents to be %ombined to form the nedicant. [ 0004]
I't would be desirable to devel op alternative nethodol ogy and systens for
preparation ag_d adm'_pi,strati on of medj cants. SUVMARY OF THE | NVENTI ON [ 0005]
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t hrough t he piston. east a portion of the piston conprising the first
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proxi mat e aﬂgadrrs%\é?naelrjl’lt ceorﬁperils%tglavt% éigpoggg a’;[ é ﬁrst end of the structure. The head has a
front surface and an opposing back surface. The piercing structure additionally includes
a body portion comprising a base surface disposed at a second end opposing the first
end of the structure. A fluid passageway passes through the second end of the
structure through the body portion and through at least one of the front surface and the
back surface of the head without passing through the tip.

[0007] in one aspect the invention encompasses a medication agent preparation
system. The system comprises a syringe having a barrel with an internal chamber, and
a piston having a first end, a second end and a fluid passageway passing longitudinally
through the piston. At least a portion of the piston comprising the first end is inserted
into the chamber. A piercing structure having a fluid channel is associated with the
second end of the piston. A vial is disposed proximate and moveable relative to the tip
of the piercing structure. A first component of a medication agent is disposed within the
internal chamber of the syringe barrel and second component of the medication agent is
disposed within tI:e vial. A valve is associated with the fluid passageway zvhich passes

through the piston.



of the piercing structure. A first conponent of a nedication agent is

di sposed within the internal chanber of the syringe barrel and second
conponent of the nedication agent is disposed within the vial. A valve is
associated wth the fluid passageway whi ch passes " e through the piston. 3
[ 0008] In another aspect the invention3dnconpasses a nethod of preparing a
nmedi cation agent for adm nistration to an individual. The nethod includes
providing a syringe having a syringe barrel and a piston di sposed at an
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then m xed a container holding a second material. A fluid passageway is disposed longitudinally
through the piston with a valve being associated with the fluid passageway. Without
exposing the device to an environment external to the packaging material the valve is
repositioned from a closed position to an open position. With the valve in the open
position the piston is slid in a first direction from a first position within the chamber to a
second position within the chamber. The sliding of the piston moves one of the first and
second components through the piston. The first and second materials are then mixed
to form a mixiure where the mixing comprises sliding the piston in a second direction
and subsequently returning the piston in the first direction. The mixture is then drawn
into the chamber through the piston.

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

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

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



to forma m xture where the m xing conprises sliding the piston in a second
direction and subsequently returning the piston in the first direction. The
m xture is then drawn into the chanber through the piston. [0010] In one
aspect the invention enconpasses a negicant preparation device. The device
includes a syringe barrel which has a first end, a second end and a

| ongi tudi nal axis therebetween. A piston is insertable with the syringe
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DRAW NGS [ erred enbodi nents i nvention ar bel ow
with ref emassagawat $m:hftbatfhvwrﬂgoaglmti’rq)fanq|pagsajgeawﬂyrigselepﬂml§5]e$ﬂgted1 is a
si de ViEM/%“ﬁ ga hl cross-sectional view of a mxing assenbly in
accordance P aspect of the invention. [0014] Fig. 2 is an expl oded

si de view CB‘RIEFIEDEWFH'UDN Ghowe DFK)A\EI!\@S 1. [0015] Fig. 3is a si de view of a
e wWith. one Rventlon
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aspect of reference to the following accompanying drawings.
[0013] Fig. 1 is a side view and partial cross-sectional view of a mixing assembly
in accordance with one aspect of the invention.
[0014] Fig. 2 is an exploded side view of the assembly shown in Fig. 1.
[0015] Fig. 3 is a side view of a portion of a syringe device in accordance with
one aspect of the invention.
[0016] Fig. 4 is a side view of a syringe piston in accordance with one aspect of
the invention.
[0017] Fig. 5 is a perspective view of an exemplary valve according to one
aspect of the invention.
[0018] Fig. 6 is a fragmented perspective view of a syringe piston in accordance
with one aspect of the invention.
T0019] Fig. 7 is a perspective view of a piercing device in accordance with one
aspect of the invention.
[0020] Fig. 8 is a side view of a container which can be utilized in one aspect of
the invention.
, [0021] Fig. 9 is a fragmentary side view and E)artial cross-sectional view of a

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



the invention. [0017] Fig. 5 is a perspective view of an exenplary val ve
according to one aspect of the invention. [0018] Fig. 6 is a fragnmented
perspective view of a syringe piston in accordance wth one aspect of the
invention. [0019] Fig. 7 is a perspective view of a piercing device in
accordance with one aspect of the i nvénti on. [0020] Fig. 8 is a side view
of a container which can be utilized in one aspect of the invention. [0021]
Fig. 9is a fra ntary side viegw and partial_ crqgss-sectignal ew . of a
W3elng add . EA %
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15A. [ 0029] am gn ercb W ﬁ:’%nel @klpla@dédarwea\stbimeotr@DWﬂnraage‘rﬁ ary view of the
pi ston struqg %ﬁ?@l ZhOV)flg' skiig-a Lpb- wéx@%?oaln |t9rﬂattl, éPoéoﬁmént%Péspn?&?% onal

fragmentary si w of "t he pi ston structure own in Fg. 15A " [0031] Fig.
16A i s a si dacoprdapcawdh pag eskect efitesigvendien onal view of a nmixing assenbly in

accordance wihipgn al t|g B ¥ 8n dgN&Sd iw &MKe bBARRL&Dre shown in Fig. 15A.
[0029] Fig. 15C is an exploded cross-sectional fragmentary view of the piston
structure shown in Fig. 15A.
[0030] Fig. 15D is a cross-sectional fragmentary sideview of the piston structure
shown in Fig. 15A.
[0031] Fig. 16A is a side view and partial cross-sectional view of a mixing
assefnbly in accordance with an alternative aspect of the invention.
[0032] Fig. 16 B is a side and partially cross-sectional view of an adapter portion
of the assembly shown in Fig. 16A shown in association with an exemplary vial.
[0033] Fig. 17 is a side view of an alternate mixing assembly in accordance with
one aspect of the invention.
[0034] Fig. 18A is an exploded view of another alternate embodiment of a
device in accordance with the invention.
[0035] Fig. 18B is an exploded fragmentary partially cross-sectional view of the
device shown in Fig. 18A.
[0036] Fig. 18C is a fragmentary partially cross-sectional view of the device
shown in Fig. 18A.
[0037] Fig. 19 is a perspective view of a mixing assembly and exemplary
packaging in accordance with one aspect of the invention.
[0038] . Fig. 20 shows an additional packaging anmd Iabﬂeh’ng aspects in

accordance with the invention.



[0032] Fig. 16 Bis a side and partially cross-sectional view of an adapter
portion of the assenbly shown in Fig. 16A shown in association with an
exenplary vial. [0033] Fig. 17 is a side view of an alternate m xi ng
assenbly in accordance with one aspegt of the invention. [0034] Fig. 18Ais
an expl oded view of another alternate enbodi ment of a device in accordance
with the invention. [0035] Fig, 18B is an exploded fragnentary partially
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1-22. during administration of the administration-ready agent. The general concepts and

exemplary devices in accordance with the invention are illustrated in the accompanying

figures 1-22.

[0042] Where devices in accordance with the invention are used for preparation

of a medicant, the devices are preferably closed-system mixing assemblies. An

exemplary mixing assembly 10 in accordance with the invention is illustrated in Fig. 1.

The various components of the mixing assembly 10 are described generally with

reference to Fig. 1 and will be described in greater detail with reference to subsequent

figures. It is to be understood that the general features described with reference to Fig.

1 are exemplary and the invention encompasses modifications, alternate embodiments

and adaptations including but not limited to those specifically illustrated in subsequent

drawings.

[0043] Mixing assembly 10 can comprise a container such as a syringe body (or

barrel) 100 and a piston 200 which has a fluid passageway passing entirely through the

length of the piston (discussed further below). In some instances, a re'versibly attached

cap (not shown) may be present providing a fiuid seal at a forward end of the syringe

body. A valve 300 can be associated with piston 200 and can preferably be configured

to allow selective fluid passage through the piston passageway. The mixing assembly

can have an éxtensipn 600 which can comprise a cylindrical or alte-'rnativc;ly shaped

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



[ 0042] Where devices in accordance with the invention are used for
preparation of a nmedicant, the devices are preferably closed-system m xi ng
assenblies. An exenplary mxing assenbly 10 in accordance with the
invention is illustrated in Fig. 1. The vari ous conponents of the m xing
assenbly 10 are described generally with reference to Fig. 1 and will be
described in greater detail with reference to subsequent figures. It is to
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vial 500 is s y Inserta Into an i1 nternal area of housin
[0045] A mi xrnemgs'amtta@nﬁdﬁp§M%&enmafs%§sap@mpé®tﬁﬁ¢68§nb@i bRlsWIng assenbl y 10 as

illustrated igodgl 9. 1 AzalsbPedd5GihiReHe@FpOSNNEe ﬁu,elp%@ébew?mglhrb@mt
separate conponents of an agent can be conbined and m Xed W t hout exposi ng
t he Corrponen¥ preferably extends longitudinaily and more preferably along the longitudinal axis

from a first end of the piston stem through the piston and out a second end such that

fluid communication can be established between vial 500 and the chamber of syringe

100. Accordingly, when valve 300 is positioned in an “open configuration” bi-directional

fluid flow through the piston passageway is established allowing fluid communication

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

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

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



to an environnment external to the m xing assenbly. For exanple, a first
conponent can be provided within vial 500 and a second conponent can be
provided within syringe 100. Syringe 100 can be capped to retain the second
conponent, with such cap being revergibly attached to allow renoval as
appropriate (described below). [0046] As described in greater detail bel ow,
the fluid passageway through piston 200 preferably extends | ongitudinally
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illustrated, or can have alternative volume indicators to assist in measuring or verifying

volume. Although not specifically illustrated in Fig. 3, a cap can be provided to seal

second end 106 (see Fig. 19). The cap can prevent fluid passage from within the

syringe barrel during storage, shipping, mixing, etc., and can prevent exposure of

medicant components to an environment external to the syringe device. The cap can

be configured to be reversibly attached by Luer-Lok or other fitting mechanism, to allow

removal and replacement by an appropriate administration or transfer attachment.

[0050] Syringe body 100 can be a conventional type syringe barrel or can be

manufactured for a particular application in accordance with the invention. The housing

can be fabricated to comprise for example medical grade/approved glass or plastic

material(s). Exemplary materials which can be utilized for syringe housing formation

include but are not limited to polyethylenes, polypropylenes, polycycloolefins, polyvinyl

chloride (PVC), polyamides (including aliphatic and aromatic variants), polyesters,

polycarbonates, copolymer materials including but not limited to those containing
a5



end as illustrated in Fig. 3. Although a Luer-Lok connector is illustrated
it is to be wunderstood that the invention contenplates alternative
connector/fitting configurations. Preferably, connector 108 is able to
receive and preferably reversibly receive a needle, alternative cannul a,
tubi ng and/ or adaptors which can be uti®lized, for exanple, during

adm ni stering of a nmedicant fromw thin chanber 104 to an individual or in
particular instances, for transferring into a distinct container (not
shown) . | n giatdrieediéreerpro@yberiei roandruanEPPME aolveeryiptes, eolalyethanémicompositege body
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mat eri al ( S)Theﬁé@dfﬁ'd fYndTBkREd & & m,b@asnr Geklib m Barl blefersbf B8 aS¥luen@€atiloUSi Ng

formati on jnclude re not I|m t et hyl enes, pol ypropyl enes,
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conf i gur ed limdteddmpaiticular \atueisnit mnrvbda pregeralgé jn $ame msknpsahatfthemtid afid, too
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aspect ratio of passage length to diameter. Such capillary action can assist in creating

an airfock within the passage when an associated valve is in a closed position, thereby
avoiding contact of a liquid component/ diluent, with the valve prior to opening of the

valve at initiation of a mixing event (discussed below). However, smaller ratios can
advantageously allow the entirety of the piston stem to be manufactured as a single

piece by, for example, injection molding technigues. Accordingly the invention
contemplates alternate d, to d, ratios (i.e. less than about 10:1).

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

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



| ess than or equal to 10 m . For purposes of the present description, the
syringe volune refers to the volune of |iquid which the syringe housing is
configured to retain and not the overall volume within internal region 104.
[ 0052] Referring next to Fig. 4, an éﬁenplary pi ston 200 is illustrated
having a stemportion 201, a first d 204 and a second end 202. The piston
can be described as having a Iength represented by d, extending fromfirst

d 204 t . d .. The | t ted to
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mol di ng tec ques Acco e invention conte ternate d, to
d2 ratios (iamécomté@%lot‘ﬁ%)ﬁfe&bout 10:1). [0054] As |IIustrat ed in Fig. 4, a

st opper port[lb@ﬂs 1208 Q@é?erlﬂﬁ% Qb&H'tQ%WpR@‘on bR BArY 8GUIRIMNaly SRR @RQUQOZ of
piston 201. 1n contrast w convent i onal ringe plungers, stopper portion

208 can be &Wiertiariaes 212 Ri& el ToguRinke o e(:ﬂ%ﬁﬂ*?@?t Sﬂfb"”%gﬁﬂﬁp@\'@i rely
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st opper 208. Although a.sin hannel i s depic the invention
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fluid passa:gmoédmmtgéu t e Bib® BRRturbO LA aﬂﬂ|ﬁdnﬁ||;paé:awﬁattalyrmugh1éo+&10rm ston
stem As depi d 10 j ston 200 Q such a&ogsecond

and 202 i 5 PeGETLErE aRv oo ReSrB ApEv, : WhBeRp

comuni cat i Qnan&nﬁebenmtlyabbﬁnaaldedrllmﬂlmveemIeiab’etvscyro!f npgs 212 are provided for
mounting, positioning and retaining the stopper upon the piston. Ring structures 212,
216 and 217 can be advantageous, for example, for stabilizing and/or maneuvering
piston 200 and to assist in reducing or avoiding contamination of internal syringe body
surfaces during syringe manipulation, especially for embodiments where packaging is
removed prior to manipulation of the mixing assembly (discussed below).
[0057] As additionally illustrated in Fig. 4, piston 200 can comprise an opening
214 extending through piston stem 201. Such opening can preferably orthogonally
intersect fluid passageway 206. Such opening can be configured to allow insertion of a
valve such as the exemplary valve depicted in Fig. 5. The depicted positioning of
opening 214 along the length of piston stem 201 of Fig. 4 is exemplary. The positioning
of valve opening 214 is not limited to any particular location and can be anywhere along
the length of fluid path 206. It can be preferable in some instances that valve insertion

' opening 214 be positioned at the halfway point“along distance d,, or alternately to be '



chanber and pi ston passageway 206 through stopper 208 via opening(s) 210 as
illustrated in Fig. 4. [0055] Were stopper 208 is fornmed as an i ndependent
structure relative to the piston stem the stopper can preferably conprise
a relatively soft material (with respect to the piston, discussed bel ow).
Exenpl ary materials which can be approﬁriate for fabrication of the stopper
based upon manufacturability, bioconpatibility and/or chem cal

conpatibility, and abili tg/ to produce a fluid seal include elastoneric
materials sOOM BXimaisbend 20fiihen to enfi208nddis Rasitigniag Cab@ldyi‘ﬂ"%ﬁﬂ?%'h@”ow

pol ypropyl engaéépd:r)Mampﬂ%hbﬁ%ﬁh@ﬁé’s%%pate%%h@t her appropriate plastics, as well
as various co ol ynmers, blends and conbinations thereof. [0056] Referrl ng
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be av can be afrow-shape to allow visual and/or tactile indication of valve position. Head
portion 304 can also be configured to have alternative or additional visual and/or.tactile
indicators.

[0060] Valve body 302 is preferably configured to allow insertion of such portion
into, and in particular instances entirely through, opening 214 of piston 200 as illustrated
in Fig. 4. Accordingly, and as illustrated in Fig. 5, one or more seal or o-ring 310 can be
provided to provide a fluid seal within opening 214. Alternatively, a seal can be formed
as an integral part of valve body 302 (not shown). Although opening 214 and the
associated valve 300 are illustrated as being configured such that the valve passes
entirely through piston stem 201, it is to be understood that the invention contemplates
alternative configurations where opening 214 and an associated valve, span less than
an entirety of the cross-section of piston stem 201 (not shown). Additionally, although
Fig. 5 shows a two-way (on/off) stopcock type valve, the invention contemplates

. alternative valve types and appropriate opening+ conﬁg‘(urations. For example, rather

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



11 nore proximate end 204 than to end 202. This positioning can

advant ageously allow ease of manipul ation of the associ ated val ve. [0058]
As depicted in Fig. 1 assenbly 10 can be configured such that valve 300 is,
when di sposed in association with opeping 214, at least partially insertable
wi thin syringe housing 100. However the invention contenplates positioning
of valve 300 nore proximte end 204 than that depicted, especially for
smal | vol une ri nges wher a valve s ch as exe ary val ve, 300 . shown is
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illustrated in . 4. Accordingly, as illustrated in %5 one or
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openi ng 214nofhtieihaatior 9bite ba deabpsean be forned as an integral part of
val ve body 302 (not shown AIthou h openi nlﬂ: 214 and the associ ated val ve

300 are i1l %482kt ed A¥hPHG ﬁ@e Msrarbristen stemciistralge deRiets\al RteTaRedsE¥Ceent i r el y
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(not shown)andActoh ibe, dorabraynpleg| dnfp@bigie along the longitudinal length of the piston stem.
Appropriate positioning of the interface and length of the resulting segments can be
adapted as appropriate based on ease of manufacture of an appropriate valve and
piston segments. The invention additionally contemplates multi-part piston stems
having more than two independently manufactured segments (not shown).
[0063] The piston and the syringe housing portions of the devices of the
invention can typically comprise standard materials utilized for conventional syringe and
piston/plunger formation. Typically, the piston, exclusive of the stopper, will be a
relatively hard plastic. In embodiments where the stopper is integral with the piston, the
integrated piece may be formed of a common plastic material. Exemplary plastics which
can be utilized for piston formation include but are not limited to polyethylenes,
polypropylenes, polycycloolefins, polyvinyl chloride (PVC), polyamides (including
aliphatic and aromatic variants), polyesters, polycarbonates, polyacrylates,

*polyursthanes, copolymers, blends, composites, and combinations thereof.
W



Fig. 5 shows a two-way (on/off) stopcock type valve, the invention
contenplates alternative valve types and appropriate openi ngs
configurations. For exanple, rather k y than the uniformdi aneter
cylindrical val ve opening depicted, opening 214 can be 12 configured to be
coni cal, rectangular, or other shape. & such instances, valve body 302 can
be appropriately shaped to be received wthin the opening. Alternative val ve
types such as bi-directional stop valves, slider-type valves, ball valves,
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segnents. The I nvention a tio conte at es tl-part I ston stens
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The pi ston andishRensUElAACmARKE] SHanp6f thh BRSioAforib Atid/BIIERE Bbyd.ne T nventi on
can typically conpri se standard materials utilized for conventional syringe

and pi ston/ 10Q8Ger f Eehetingi Figy gi eughiSHows 18 HREPR, PRSP AP e

stopper, W |ccB®afce with the invention. Piercing structure 400 can be described as having a
head segment 401 comprising a tip 402 disposed at a first end. Piercing structure 400
additionally has a stem/body portion 403 extending from head portion 401 to a base
surface 404 disposed at a second end of the structure opposing the first end. A channel
406 or other fluid passageway extends through the base surface and preferably through
an entirety of body portion 403.

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

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



relatively hard plastic. In enbodinents where the stopper is integral with
the piston, the integrated piece may be fornmed of a common plastic
material. Exenplary plastics which can be utilized for piston fornmation

i nclude but are not limted to polye 1hyI enes, pol ypropyl enes,

pol ycycl ool efins, polyvinyl chloride fPVC) poI yam des (including aliphatic
and aromatic variants), polyesters, polycarbonates, polyacrylates,

' pol yur et ha copol yners, bl ends, conposi and copbin ns. thereof. 1|,
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having a head Seg nen conpri si ng di sposed a first end
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ext ends t hr BHIERs %é”‘ Bad 413 GaR Q@é’e‘éﬂ%d pPEF BYERCH RENPIBG AR aé%ﬁ“'“@ﬂ%'iyraéq VA of body -

portion 403passmg of head segment 401 through a punctured material.

[0069] Body portioh 403 of piercing structure 400 can be, for example,
cylindrical as illustrated in Fig. 7. Body portion 403 can have a uniform circumference
throughout its length (not shown) or can have segments which vary in circumference
relative to one another. For example, as illustrated in Fig. 7 body portion 403 can have
a tube segment 416 and a base segment 418 where base segment 418 extends from
base surface 404 to tube segment 416. The lengths of segments 418 and 416 are not
limited to any particular values. Nor is the ratio of segment lengths limited to a particular
value. Preferably, where base portion 418 will be seated within another component of a
mixing assembly in accordance with the invention (such as piston 200), the length of
segment 418 can be such to allow stabilization and/or retention of piercing structure 400
in the seated position.

[0070] Base portion 418 is preferably of sufficient length and appropriate shape
to be securely'seateg within a seating opening comprised by the piston*(see Qelow). An
o-ring or raised portion of base 418 (not shown) can be provided to allow a tight fitting.



[ 0066] The piercing structure 400 shown in 406 illustrates an exenplary

shape and form of head segnent 401. As illustrated, head portion 401 can
have an external surface conprising a front surface 414 (or upper surface
as illustrated) and an opposing back surface 415. In a preferred aspect of

the invention channel 406 extends |esd3than 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 provided, for exanple,
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Fig. 7. Bodygp@td 4 4hdhGRiteMAY PcBde!Buf QFdTh& IMGHEBT1BNREAER, such as stainless

steel, and various plastics such as polyamides, polyacrylates, polycarbonates, epoxies,

polyurethanes, polysulfones, polytherimides, polypropylenes, copolymers, etc., in either
thermoplastic or thermoset varieties.

[0073] In addition to the piercing structure depicted in Fig. 7, and variations of
such configuration, the invention contemplates utilization of alternate structures to
puncture a container barrier. Piston 200 can be adapted accordingly. Alternate
structures can include, for example, a needle or a non-coring piercing structure of
alternative shape relative to the arrowhead design depicted. Such alternative
configurations can be especially useful where multiple vials are to be accessed
sequentially (i.e. during preparation of a medicant comprising three or more
components).

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

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



t hroughout its length (not shown) or can have segnents which vary in
circunference relative to one another. For exanple, as illustrated in Fig.
7 body portion 403 can have a tube segnent 416 and a base segnent 418 where
base segnent 418 extends from base syrface 404 to tube segnment 416. The

| engt hs of segnents 418 and 416 are not I|limted to any particul ar val ues.
Nor is the ratio of segnent |engths Iinited to a particular value.
Preferably, where base Egrtlon 418 wi l be seated within anot her conponent
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[0072] NumBFERR" GiHPbRER AP eNait -3 %11 Tapngtyf '69 00&2PHRY of

pi ercing through such interior area and base surface. Although base surface 213 is illustrated as
being flat, the invention contemplates seating configurations where a central portion of
base surface 213 is raised within area 207 to form a pedestal or boss (not shown),
where a central opening within the raised portion is an exiension of the fluid
passageway through the piston and is configured for seating the puncturing device. It
can be advantageous to provide a raised portion to provide a space between base
surface 213 and the top of vial 500. The raised boss configuration can be adjusted to
allow proper fitting and/or positioning of a particular vial within the receiving housing and
association with the puncturing device.

[0077] Interior area 207 can be of sufficient size to allow a portion of a vial or
container, such as cap portion 504 illustrated in Figs. 8 and 9 to be at least partially
insertable within the fitting 203. Additionally, fitting 203 can have an outer diameter of
an appropriate size to allow insertion of fitting 203 within an extension structure (such as
the cylindrical housing extension structure shown in Figs. 1 and 2). Where fitting 203is

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



devi ce 400. Such materials include but are not limted to netals, such as
stainless steel, and various plastics such as pol yam des, polyacryl ates,
pol ycar bonat es, epoxies, polyurethanes, polysul fones, polytherim des,

pol ypr opyl enes, copolyners, etc., in ejther thernoplastic or thernoset
varieties. [0073] In addition to the hVercing structure depicted in Fig. 7,
and variations of such configuration, the invention contenpl ates

utilization of alternate structures to puncture a container barrier. Piston
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the invention’is ustrat base’ portion 41
in Fig. 9) omﬂetlmgnplmwd@cmaqﬁ@emwoeahdsthge;éctp@ar within a ter m nal portion of

passageway 2Qfogd Pi StORISIZAD 38btis RURE chesdBA! viBPESD RMpdsRBndd B puARl Y be
insertion within extension housing 600. It is to be noted that such insertion can, in
alternate aspects, be performed by an end user of the mixing assembly or can be
performed prior to packaging of the assembly (discussed below). Regardless, the vial
cap/septum is initially provided to be intact and preferably to be spaced from puncture
device 400 such that the tip of the puncture device is not in physical contact with any
portion of vial 500 as initially provided.

[0081] Once combination and mixing of the separate components is desired, vial

500 can be repositioned by, for example, sliding vial 500 farther within extension 600 to

allow device 400 to puncture and be partially inserted through the septum or alternate
barrier portion of the vial.

[0082] Once puncturing has occurred, valve 300 can be rotated or otherwise
repositioned into an open position allowing fluid passage through the piston. Such
repositioning establishes fluid communication between the interior of vial 500 and the
interior of syringe barrel 100 without exposing either of the two components to an
environment external to the mixing assemtaly. One or both of the first component and 1

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



dianetrically enlarged relative to other portions of passageway 206 to all ow
seating of the piercing structure. Fig. 10 additionally illustrates an
exenplary fitting 203 and ridge 205 present at the first end 204 of the

pi ston structure. As illustrated, fitging 203 can have an interior area 207
havi ng a base surface 213 with puncturing device 400 passing through such
interior area and base surface. Although base surface 213 is illustrated as
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syringe barfel, Q% LhGRERa " Ritematively, if additional components are to be combined

with the mixture, such can be introduced by, for example, flowing into the syringe via the
second end, and mixing as described above.
[0085] in order to prepare for transfer and/or administration of the agent, the
mixture can be drawn into syringe body 100 by, for example, sliding piston 200 in a
rearward motion, typically with the vial in an inverted position. in other words, piston
200 is partially extracted moving stopper 208 toward the first end of the syringe housing.
Upon drawing of all or an appropriate measured amount of the mixture into the syringe
barrel, valve 300 can be rotated or otherwise repositioned into the closed position
blocking fluid passageway from the syringe barrel through the piston. The syringe barrel
can then be uncapped by, for example, removal of a cap such as Luer-lok cap fitting. It
is to be understood that the invention also contemplates performing the
. mixing/preparation of the medicant with a reedle fitted to the Luer-lok fitting during the '
preparation stage. However, the needle is prefe:ably capped and sealed during such



second end of the syringe. Piston 200 is initially disposed in an inserted
position through the first end of syringe barrel 100 and positioned to

al | ow contai nment of the second conponent within the syringe barrel.
Stopper 20B (illustrated in Fig. 2) preferably prohibits passage of the
conponent fromwi thin the syringe barrd between the internal surfaces of
t he housing and the stopper. [0080] Wile valve 300 is in the off position,
vial 500 is positioned by partial insertion wthin extension housing 600.
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similar or identical to those present on conventional syringe plunger devices. The
presence of ribs 220a can provide additional support and thereby strengthen the piston,
As illustrated, ring structures 212a, 216a are present at various positions along the
length of the stem portion. It is to be understood that the invention contemplates
alternate placement and/or alternate numbers of both ring structures and ribs reiative to
the exemplary configuration depicted in Fig. 11.

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

" [0089] Mixing assembly 10a as shown in Fig. 11 Etilizes an extension portion

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



of syringe body 100. Such sliding notion allows fluid to flow fromw thin
the syringe chanber through piston 200 and into vial 500 via valve 300.
During the passage the fluid additionally passes through puncturing device
400. [0084] M xing of the conbined co%r}})onents can be perforned by, for
exanple, a forward and reverse slidifig notion of piston 200 relative to the
syringe barrel in a "punping" type notion. The punping notion is conducted
with the valve 300 in the open position allow ng fluid comunication
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[0091] An additional alternative aspect of the invention 'is described with
reference to Figs. 12-13. Referring initially to Fig. 12, such shows variation of the
components of mixing assembly 10b relative to the mixing assemblies described in
previous figures. Components that vary relative to those illustrated in earlier figures are
given either a numeric identifier having an appendant “b”, or a unique identifier relative
to those previously used. In the embodiment depicted in Fig. 12, piston portion 200b is
shown as having an alternative fitting 203b configuration. Such configuration can allow
a portion of extension housing 600b to be received within an internal area of fitting 203b.
As illustrated by the exploded view, puncturing device 400 can be seated within piston
200b in a manner similar to that described above with respect to earlier embodiments.
Additionally the various rings and fins depicted in Fig. 12 in association with piston 200b
can be as illustrated or can have any of the alternative configurations described above.
[0092] . Valve 300b as depicted in Fig. 12 can comprise one or more alignment
markers 312 preferably on an upper surface of valve head 304 to allow visible and/or



and/ or other appropriate fitting can be attached to the Luer-1lok connection
and transfer/adm nistration can occur by sliding forward of the piston
within the barrel, thereby expelling the contents of the barrel through the
needl e or alternate transfer structure at the Luer-lok end of the syringe.
Such transfer is performed with valve 3 rermaining in the closed position

t hroughout. Alternatively, transfer can be acconplished by providing
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additionally allow stabilization of vial positioning during storage and/or shipping.

[0095] Referring to Fig. 13B, at least a portion of a length of the interior area can
comprise interior ribs 607b. Preferably, at least an interior length associated with
segment 605b contains ribs 607b which can assist in positioning and retaining vial 500
(shown in Fig. 12) within the extension housing. Such ribs can additionally provide
support for the vial within the housing upon puncturing of a septum or alternative barrier
material.

[0096] Although Fig. 13 depicts extension 600b as having ribs 607 along only a
portion of interior sidewalls of opening 604b, it is to be understood that the invention
contemplates alternative aspects where ribs are provided along a portion or an entirety
of the interior surface of segment 606b. The interior sidewalls and/or rib portions within
housing 600b can be contoured to correspond to an outer shape of vial 500 whether the
vial is of the conventional shape illustrated or has and alternative vial or container

’ ,
shape. N .



greater nunber of grooves. Such grooves can allow a slight expansion in the
interior circunference of the extension housing. This feature can allow a
tight yet reversible fit to be established between extension housing 600
and vial 500. For example, where the internal area 604 of the extension has
a circunference which is slightly 1ed than or equal to the maxi mum
circunference of vial 500, grooves 602 can allow a slight expansion of the
housing to allow insertion of vial 500. Such configuration can additionally
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can conprise one or
fabrication event (such as molding), or by affixing an independently formed container

structure to the fitting portion 203c of the piston. Alternatively, container portion 650c
can be reversibly attached to the piston. Attachment (whether permanent or reversible)
of an independently formed container to second end 204c can comprise insertion of
fitting portion 203c similar to the attachment of extension portion 600 described above.
Joining and affixing of the container portion to the piston can comprise for example a
snap-on type joint or welding.

[00100] Alternative integral vial-piston configurations contemplated by the
invention include, for example, providing an opening through the vial portion, for
example through base surface 652c¢ (not shown), which can be utilized during providing
of a medicant component into the vial and/or during drying or lyophilization of the

component. Such opening can be subsequently capped or otherwise sealed.
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mar kers 312 preferably on an upper surface of valve head 304 to all ow
visible and/or 21 tactile alignnent of the valve upon insertion within
openi ng 214b of piston 200b. Although depicted as nolded arrows, it is to
be understood that the invention contenplates alternative alignnment

mar kers. [0093] The extension 600b sho¥Wnh in Fig. 12 illustrates aspects of
the invention where the extension housing has a non-uniformouter

ci rcunference. As shown, extension housing 600b can conprise a first
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portions w tahccommodawtlon features for the piercing device. Further, the illustrated attachment of
container 650c to piston 200c¢ is an exemplary configuration and alternative shapes and
attachment methods are contemplated.

[00104] Although the integral container/piston structure illustrated is shown to
have rings and ribs 220c it is to be understood that the ribs and rings are optional as is
the number of such ribs and/or rings, as set for above with respect to earlier described
aspects. Additionally, piston stem 201c, which is shown as a single piece, can
alternatively comprise multiple segments as described above (and/or the rotational valve
type configuration described below).

[00105] Another alternate piston configuration involving a rotational-valve type
piston is exemplified and described with reference to Figs. 15A-D. Referring initially to
Fig. 15A, a piston 200d is depicted which can be utilized in conjunction with additional
mixing assembly components discussed above. Piston 200d can comprise a two part
piston stem 201d which can thionally include ribs 220d and/or rings 212d. Stem 201 9

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



housi ng 600b can be contoured to correspond to an outer shape of vial 500
whet her the vial is of the conventional shape illustrated or has and
alternative vial or container shape. ' 22 [0097] Al though housing
configurations having segnents of non-equivalent circunference are
illustrated in Fig. 12 as being utili%ed with a single piece piston stem

it is to be }understood that the invention contenplates utilization, of such
housi ng configuration with any of the alternative piston confi gurati ons
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(whet her pe reversi ndependent formed contajner to

Second ent TBBHESHl S SBHBTER0R ROk PaiFeay UGBTI g BN Ao I09ES BRI ar 1 0
t he at t achreerdpenihge L8 NeHich pasyr énmtely GRQugte sty Froetdeamivay @rotruddhni Becoadd
a1 X000, gkl 590121 RECARLIR 00 - 5Bk, FASORONRY it e °
conf i gur at iregisn @anteenfijuadde tb @elVél@rotruswn 226. Although a frustoconical shape is
illustrated, the invention contemplates protrusion shapes and corresponding receiving
chamber shapes other than the exemplary frustoconical shape.
[00107] Fluid passageway 206d is shown as extending partially through
frustoconical protrusion 226 in a discontinuous manner such that direct longitudinal fluid
passage is prevented. Fluid passage 206d resumes its longitudinal progress on an
opposite side of a solid block of material 223. One or more grooves 229 can be
disposed within an interior sidewall of second segment 232d which, when aligned with
openings 228 can allow fluid passage from fluid passageway 206d of first portion 230d
into the portion of such fluid passageway passing through second portion 232d.
Alignment of openings 228 with grooves 229 can be achieved by opposing rotation of
portion 230d relative to portion 232d. Such valve/piston configuration is further
described with reference to figure 15C. As illustrated, protrusion 226 can comprise one
or more o-rings 222 to allow fluid seal to be formed upon insertion of the protrusion into

receiving chamber 227. ! . "
&



i nvention include, for exanple, providing an opening through the vial
portion, for exanple through base surface 652c (not shown), which can be
utilized during providing of a nmedicant conponent into the vial and/or
during drying or lyophilization of the _ component. Such opening can be
subsequent |y capped or otherw se seal ef. 4 y 23 [00101] The materi al
utilized for construction of container 650c is not limted to a particular
or class of materials. Container 650c can in particul ar instances be forned
of a plastil@0¥8] eri alRef@iriehtocsgronsksegmane 2324 ¢fiRigten Rde @i RATr B eroevesPipsi bl e

material. [0Q}Q2atéy QQ'EB@B%FH srﬁbe@g%désc%%e@rn AL BREwAN Hattr@i drandpistorr med
can be provided within container Oc and can be isolated from an

associ at ed si5 ifgee baderaipod thab eltamais) shepeh BERAVes At eovempiater ng halaie |

recei ving opgpheg %%4@3 ar’@rbu@@rﬂar &@‘rﬂp@ér?con‘rf@hhéﬂor@aﬁeﬁéﬁmgfr%xt EAGPISS, ugsly of
t he val ves descrlged above. The conponent provided in container 6500 can be

provi ded wi tiRgaitieme teepEckURaR inf therreeqdving @@@Pﬂ%ﬁt sesPng §BRIMRH 18T Helatigsy

al ternatively gaoddR Hgoxdedaiit @ dridardotep@aAlbePerBirhaf Red fﬁqmdaéd&@és vi a
fluid pathway 206 through the piston and stoEQper openi ng

associ at ed VeAOPEIE £78 W‘Hbﬁroﬁ\éesc o iialiey pPripsHn Ph@a%géﬁ?“&?hé%ﬁ ¥EnFSRENt from
flow ng out vwetal BerB@hloﬁwhg fluil s 9agenlal) Gbevden QRN BOZE0R mrzﬁaocmrmefforrmd

i ndependent Iry is attached to the i ston either reversibl
per manent |y, O?H% OF [4Y§rs9 3pfRINGRNHE B 6‘% T94DisRlign 2S5 NGRS 2 ?'PF' $PPYS ng
203c to pr ovzgj;eto@géfhmo@eaaalac&eg\b@m@ehIﬂeetp;b@ﬁgm]@m internal surfaces of

container 6 ter ot her r te sealln e an be
e foed 100505 ot e RN it A5RS0BM ok e SRt BF e R EH s

str :JC'[ urg Aamgdipngwlonfzzsf(&e@mb 1304 & iofio bbainpesioon thansusk opsuﬁih?s eaht from
earlier discu Co ura s for e

pi erci ng dev?i ddEﬁ? ,?rhaéfan te}’? reﬂ/l Pft & r\gidg‘ﬂoate’? cﬁr?\?!Hf"o'a)f LI eé'?#éﬁ%eﬁccg%goc to
pi ston 200c openings exasnphrare pontiedwnati englarsiteabt endatprateisthapés aaotter
attachnent pr?‘?i al econt at, ogghog Sdught ot (M

cont ai ner/ pl%;{eona 2 r%cmt?r e| ig ustﬁgq'ré% I'S s%c?% (ib% g%év'é’ (I?IJI n tﬁs?g%l qurbs 220c
it is to be wnulesict 228 Jimdaryt Adewdries geaatermumgsr thee treptlusdrated tus comnectige

number of - SUGR fdshS BB Rk WREiR seBhRlrA 2330ve Wi th respect to earlier

descri bed _
[00110] In addition to the features shown and described above, in particular

instances one or more filters may be utilized for removal of particulates prior to
administration. Appropriate filter(s) may be incorporated within any of the devices
above for example within the fluid passageway through the piston. Additionally or
alternatively, one or more filters may be provided in association with the syringe outlet,
either internally or externally to the syringe barrel.

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

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

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



aspects. Additionally, piston stem 201c, which is shown as a single piece,
can alternatively conprise nultiple segnents as descri bed above (and/or the
rotational valve type configuration described below). [00105] Another
alternate piston configuration involvjing a rotational-valve type pistonis
exenplified and described with reference to Figs. 15A-D. Referring initially
to Fig. 15A, a piston 200d is depicted whi ch can be utilized in conjunction
with additional mxjng assenb onent s |scusseF abov Pi ston 200d can
Corpr | se. o ARG 10 5 s |0 Bl S PIEEP FNPEHOLr BFBIeCHETIoH of ALTIRYr | bs
220d and/ offittinig@® ohle frst &Id%ﬂa&@ételd?bo ysmgpﬁ D6 @8n Prdiéralsy b@@rddncaéhnaaad and a
second portion 232d. The | engths. of

segnent seco
'segment 238112 3SRRYEOL %prwf?t%‘@l’@ﬁr $‘§3r?b%r%881ca'ég‘éﬁr°"éd§ ment and
t hei rI Irel attb ‘hQVé € higst Iﬂs.dtohwagé\ha m (ﬂerécgg% wnmaﬁ@dbmemmﬁrmuwmdughy and
overa i s, sho
i ndependent lpg%gﬁ @ Jﬁéra” r&ug |—|8\ﬁ§96\e”t Pl a%m{%okﬁ%ﬂ%zg‘é?%?d@ﬁ’et hat
such lstoppEBOOCarﬁU b&eb@fdef@xtcabas&h@dWanyelgStenpmﬁ (denot\%gﬁﬂtﬁdaspedsﬁm ) RBRd. Ag f
exenpl ary extensj on ustr can, he n ured for
Cocerviny Posreh s Bevels Baf tane derontien 1Ra 4 LA Fobsyrdt, ERRGRarS on
portion 60QEpicaa denlintpagsagbways) thedewatich patémpiate® paskag&un/s 706tangr7al
pi st on/ ext ensi on ggnbgﬁjratl ted for use with any of the

0
al ter nat i v& &8RP OQBP%tregﬁnvgtt%ﬂ?ea%”poZ@ s described. [00106] Referring
next to Fi ¢0115B, sudh ifusyatee irs ir@as! 68N ireereaiptrampep (TAB8 taan i iegcordiguiedeto400d

whi ch can Be. - Sponeay LRI AP CLISE N2LaFe0k O OhuGHL TR R PM0And i ch

can be posi oned ow conmuni ‘on an assocCl a
fluid patHymeg G06dewtiizsd as aleesribed dbioge.| eVigt houdingi762 mansamnozelﬂsdbeﬁ r st

segnent  23Qd, ?ied ﬁ)e&ﬁll%g'l afrQ Fatgosé% R?é" dBGicE 20hd QIWCQ%S el HhdrdGiort ©

prOV|de valve action ustr at rst seg ment can conpri se a

f rust oconi degntigal de WQUMUFEEGV'W%QHQ@@@DYG losertmwﬁw@@@m@ hehisiol 7Pdss
entirely t Qﬁﬁ%haé B8sdhibate LRRRNifFRlesPER S UicRSon PBEARY soP Withi BRRreeéddocan be

configured to have a corresponding frustoconical interior chanber region
227 confi gitgsd1t18- r ecei ve protrusion 226. Al though a frustoconical shape is

i1l ustrat efboﬁlgg I nvmadtmo@@ah%@nbme%sofrarns?tabp»%b@aem@saﬁm geRidufs pondi ng

receiving _chanber shapes other than the exenplary frustoconi cal shape.
instances will comprlse a plastic material such as any of thé plastic materials discussed
above with respect to syringe housings and pistons. Valve 800 can be any of the valve
types discussed above with respect to exemplary vaive 300 and can accordingly
comprise any of the materials described with reference to such exemplary valve.
.Alternatively, adapter 700 can be configured to have a rotating type valve system as
discussed with reference to Figs. 15A-D.
[00115] Methodology for mixing independent components to prepare a mixture or
administration-ready agent utilizing the assembly illustrated in Figs. 16A-B can comprise
providing a first component in an independent vial 500 and providing a second
component to be combined and mixed with the first component within syringe 100.
Syringe 100 and vial 500 are then each attached to adapter 700. Attachment and
puncturing of vial 500 can be performed as described above with respect to earlier
embodiments having puncture device 400. The order of attachment of vial 500 and ‘
syringe 100 is not limited to a particular sequence. Preferably, valve 800 is in a closed

position during attachments of the vial and tHe syrillge.



[ 00107] Fl uid passageway 206d is shown as extending partially through
frustoconical protrusion 226 in a discontinuous manner such that direct

| ongi tudinal fluid passage is prevented. Fluid passage 206d resunes its

| ongi tudi nal progress on an opposite side of a solid block of material 223.
One or nore grooves 229 can be dispogéd within an interior sidewall of
second segnent 232d which, when aligned with openings 228 can allow fluid
passage from flui d passageway 206d of first portion 230d into the portion
of such fl ui@0ptasagevidnonpeessinbly, vaiveodfhcapezomthtpd ot dtberwig2epositainegmient  of
openi ngs 228 : ' :

portion 230da¥LF @%ﬁ%ggﬁ%%glgﬁﬂﬂgg ﬂﬁ@h%ﬁ & %f@?%ﬁﬂg% f?%h%%%?@% i's
further desend tmdorwi ththmaf esegneat t )7f ipyieg ﬁEl@ pAssagbl thsoucht 8w, agamor usi on
226 cdn conmplh béo‘??lﬂ@ﬁ flu%rcoFPﬁlﬁJC%tl&ﬂ @%§tagl?s%e5 Bet@\}eeﬂ\(ya %)%j éindss%ghget R)Obe forned
upon insertion o rusion into receiving 4 ~' 25
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into the receiving c congi segne rotation of part 230d
and 232d rel ambo@rmeatsornftepamﬂnﬁépraaﬁorb@nqi@nfvumnwkm@ Q4| qthgwise @igirtiae dbs s
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access openings 228 allowng fluid passageway between segnents 230d and
232d. Furt hehousing HiZedypiesally %F"&eeV'?'dﬁ Hvpder. @aH vBlve $OP |crR bg doserd YEIEgn

access openi fasmiife and tﬁrémg&queaﬁtrér%f@%'d? dahnPsiStefddub Gnaf@agsal hefapen t he
two piston parts. £00109 Al t hou uid access opeggags 228 are shown as

ext endi ng ent 9 88 y0e ER0Y Horﬁragﬁ‘ahr%‘?%w bugg Ik RN 0 @ytrangfes devics shgh

under st ood t hah rdélb, ﬁhﬂﬂlbnﬁﬁws@ﬂubeﬁ‘éﬂcﬂiﬁ& tla@ser 'éthﬁjﬂJral@alﬁEBé iaft@tHedad Ludre Wi dt h
of such prot ter access s 228 gan be ed on a

ool e s o TRoURR fhes riaisr o spmanraien o 254 aiiie: . Fanap aoBkiY Aceas

openi ngs Canem‘ellrmg@hﬁ rdﬁdu@ﬂdﬁrhltrw ihterred clﬁhﬁbdre/itymtsblf@égﬂusnﬁ@ CDDZeLISI on 226.
Simlarly, ter nunbfer tthan the ilJustra conn t| ng
ﬁﬁow d

or ooves can R e SR G BB R io SbmeisBd )% SR0RBE e

lllustrated in Fig. 17. Assembly 10e’ comprises an alternative adaptor configuration
700¢’ relative to that depicted in Figs. 16A and 16B. The iilustrated adaptor is a “three-
way” adaptor having a first segment 710e’ which extends from a three-way valve 800¢’
to a first port 711€’ having a fitting (for example a Luer-lok type fitting) for connection
with syringe 100e’. Adaptor 700e’ additionally includes a second segment 712¢’ which
extends from the position of valve 800e’ to a second port 713e’. The adaptor
additionally has a third segment 714e’ extending from position of valve 800e’ to a third
port 715e’ which can comprise a fitting configured for insertion or other association with
housing extension 600e’ as illustrated. Port 715¢e’ can additionally be configured to
include a piercing structure (not shown) such as the various piercing devices described
above. Extension portion 600e’ can have any of the configurations described above for
receiving, stabilizing and/or retaining vial 500 which is shown in a partially inserted
position within extension 600e’. Syringe 100e’ can be a standard conventional syringe
with an associated standard type piston 200e’ as illustrated, or can be an alternative

| syringe configuration, including but not limited to, those described above.
L 4



[00110] In addition to the features shown and descri bed above, in particul ar
i nstances one or nore filters may be utilized for renoval of particul ates
prior to admnistration. Appropriate filter(s) may be incorporated within
any of the devices above for exanple within the fluid passageway through
the piston. Additionally or alternatfvely, one or nmore filters may be
provided in association with the syringe outlet, either internally or
externally to the syringe barrel. [00111] Met hodol ogy for m xi ng conponents
to prepare [B0H9kt ur e Thei Fipk-pat t adaptarotcatiigyrdipn pillysieated yjpe Mgl vid  can

confi gurati mahtg#aglg%m ihodtc§Sh aﬂr?}/g %mpofbﬁa@ﬂ%dféc&eﬁoﬂﬂghe %yg{%lﬁner

simlar to net y described w erence to Ing-t
rot ati onak wilogt digsqojgiien dévihe esyringa laa@/ot igh 500 a'angXaﬁfﬂpl‘? egftesi mixiogi 91y

i ndependent )y rzg &meaﬁn&t.nlz@g%éthbmd v Rfbgols %atldeséﬁﬂe%t ab'wg geond

segnents of t i ston woul osi N rotated to open or close fluid
passageway R'RPaj meﬂln@tpﬁ@beﬂfaa&fe&r%m&mﬁrw&e|r%m<e/e§tf@gbaswmbtym@wﬁeipﬁg

ggggfgggge %@%ﬂg%%% heg Al 1 HERALE (SRRRACEEBL aBforfidhed BY fgfe}éké}ﬁmé n

invention Is described wth reference to Fi . "16A-B
Ref erring t¥taFhigg an @pprogrigie xiahdransfes tubingow ke repsipl pRRArUS YT PITl 1@0 and an

adapt er 700AMlh§tht£oa'boHe7f3%Vﬁé§' bbé(ne%ﬁ tﬁﬁé ifRg2hGvdver,t @ ugiibk Q0 Dby,

for exanple, providing a female Luer-| alternative fitting 708 on a
first end odlteratyn ingzenn, begyiiizeshas armorsigie ﬁ@f é‘FaéP@BFS/tOt?ede'fEQ'Jﬁ%@it‘ﬁ”d?fal
syringe utiddngfcPSprar&@dventional type piston/pl unger 200e. Adapter 700 can
be provided to have_a fjrst flujd passageway 706 (denoted wi th dashed

lines) whi dBO18kses TrANSIeHIRT madsral BOmyieR -assrMily vig FPRjt 708 candet el a

segment of apagtions sﬂj@hlalsllkgaarﬁﬂns'tr@tlc&\ vxaﬂewetwe%wmnem@hoa éil@l@@@dwtrﬁfrnuts(%blar ]
passageway .seqnent enot e nes asse romt e
D ve 500" tiedin s Siioa 308 eera ariay LS IgAssn e FREuaN. Bepi ot ed
as inline psssageways, pistor depressionogurhgninfeidrates u@assmgmymaﬂlﬁay agd 707
bei ng angl e ety ortho onal relative to one another. [00113] As illustrated
in Fig. 168’"‘?'?&%?%‘39 EBWQ/ber 703 can be configured to receive a vial 500
such as, f¢ootthnpl eWherestaanddaridl \suel .asAht iguliatriategial if@l sxaonplgoist & ber types

can be Ut et e S5EArHAE B KR WP SoR e SRt R, bR >
sim |l ar to tbrough peh?icadd adaptdnee@nemtm?.e deeflgidintbescad trmdoeadieeted intnser ti on
of vial SOQ/iAI %6’ opﬂlkbsgﬂﬂgg qBOe’ as appropriate, by manipulation and positioning of valve
800¢’. Introduction of a fiuid into the assembly may be appropriate for example where
each of first and second components (within the vial and syringe respectively) is
provided in a dry or concentrated form.
[00122] The configuration of adaptor 700¢’ illustrated in Fig. 17 can allow linear
alignment of syringe housing 102e’ and vial 500. It is to be understood that the
invention additionally contemplates configurations having the positions of segments
714¢e’ and 712¢e’ exchanged such that vial 500 and syringe body 102¢’ are positioned in
an orthogonal arrangement. Further, adaptor 700e’ can be alternatively configured to
provide segments 710¢e’, 712¢’ and 714¢’ at alternative angles relative to one another
as compared to the orthogonal arrangement shown. Adaptor 700e’ can optionally have
additional segments and ports and can comprise a higher-order valve relative to the
three-way valve depicted.
[ou123] An additional alternative device configuration in“ accordance with the
invention is described with reference to Figs. 18A-18C. Referring to Fig. 18A, assembly



can be as descri bed above wth respect to extension housing 600 with
reference to Figs. 1-10. [00114] Adapter 700 can be fornmed of any
appropriate material and in particular instances will conprise a plastic
material such as any of the plastic materials discussed above with respect
to syringe housings and pistons- Val vee800 can be any of the valve types
di scussed above with respect to exenplary val ve 300 and can accordingly
conprise any of the materials described with reference to such exenpl ary

val ve. Al t eginiudee b pistdamt RaviddA réaivnbe hipenaheUReb dsftave aBsdcoh@bhdig type
val ve system as  di scusse

} wth reference to Figs. 15A-D 0115].
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attached to adapter 700. Att nment and. , punctyring of via an.be
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puncture dgmidéﬁjuﬂc@ian w’ihelxman dech @;fthates(aﬁ;bnrmmiag?omidabifﬁemw Aigd BASWthng)e{ 1oodi s
not limted to a ,particular, s ence. Prefer . valve 80Q,i,s i cl ose
position duffH§ éﬂ? teé?fﬂ‘ﬁl@’rﬂ §ta6$aq§1ﬁ?d<ﬂag[lv'§{1%f aﬁtﬁg}/aglw Faganes 'al[cﬁe)%i@fa%pon
assenbl y, vabigis8@basapotien 562 ahed raisedd yidiavics er mipoatitalyosteded portion 854 open
osition to_establish fluLd co ni cation between fir Y, Se nt 702
gnd second B%Vt'mg} %Dgawgn %76?'%%Ir%ﬁn??{gr§qeﬁ P ﬁ'gglgaﬁ%'%{’?]ﬁ)%bg\é@ttﬂ% pgsg(gnpt or.
Accor di ngl ystrdcture.d conmruni cation is established between vial 500 and syringe
100. [0011 nmbi ni : [ n ent s ] se
drawi ng fi r@“ orr;aonLtl}(r%f1 q%'%%%&a‘@%ﬁ%@?@h% tﬁ%ﬁé 2%59{% ?%?QQ@@Q{ lel' qsh t he
vial in an Bk ef tcep FOsithé didjpjstorocombinatiomprans dinefigrelasi agotatienat e@byadas
conponent. GO EeYS Wi foshBf0 HstbiaROl MveldthRiedth HdiGsconponent s can

conprise a punping action as describe ove W earlier — enbodi ments

i ndependent 109138 i n dteigriinanedno Wa 8B Igrkores 059 prodidedindtbindefericitsideyatihe
conbi ned co Seel Kes L 0 XL a5 Sy r Dk gt hin
syringe hoggigé.lbg" Ofése7 F%{npibgaﬂgbbamlﬁem{lﬁe&\l/s%g?e\?%si %vertfe ,\%an %’%/%F%\Gef' 800
can be cl os&lEnmantean preYide fiyisd passaopyay ketyees aasaraeuey 306t thiwgh istanR0of

adm ni st er egdnd @ cBRedpRAbiMG AU pasdERPE®T which passes from opening 557 through base
portion 552 of cap 550, thereby allowing fluid passage between a syringe barrel
associated with piston 200f and a vial or container associated with cap 552. Fiuid
alignment and the resulting contiguous passageway is depicted in Fig. 18C. Selective
fluid communication can be discontinued by opposing-rotation of piston 200f relative to
vial cap 550. In the configuration depicted in Fig. 18 A-C, fluid access is provided
directly between piston 200f and a vial such that cap 550 can be utilized in an absence
of any piercing structure such as the exemplary piercing structure described above.
[00126] The invention also contemplates utilization of features of the device
shown in Fig. 18 in combination with one or more features described in alternate
embodiments above. In particular applications it can be preferable to provide multiple
fluid barriers between a syringe barrel and a vial. Accordingly, the rotational valve
configuration depicted in Fig. 18 can be utilized in combination with a second rotational
valve such as depicted in Fig. 15 or an alternative valve such as described above with
reference to earli:ar figures. Such multiple valve configurations+can aflvantageously

provide an additional safeguard against inadvertent contact or mixing of separate



700 can be renoved fromattachnent to Luer-lok fitting 108e and a transfer
device such as a needle, cannula, transfer tube or other transfer structure
can be attached to Luer- | ok device 108e. Transfer or administration of the
m xture can then be achieved by expelling the mxture fromthe internal
chanber within syringe housing 102e. 3000118] An alternative configuration of
an adaptor conprised by an assenbly is illustrated in Fig. 17. Assenbly
10e' conprises an alternative adaptor configuration 700e' relative to that
depicted i nchilpgmentiﬁéumddvitﬂJEﬁ syfihge barraiabd mbermbmbtiair Fiuterasumuseteese/vay"
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corresponding assembly configuration.
[00129] Mixing/administration assemblies in accordance with the invention can be
shipped as a singular unit including a linear arrangement of the syringe device and vial.
Where an assembly utilizes an independent vial the vial can be provided in or out of
alignment with respect to the mixing/administration device. Alternatively, where a vial is
independent, such can be packaged separately from the mixing device. Exemplary

| packaging in accordance with the invention which can be utilized for a linearly aligned
vial and mixing device combination is described with reference to Figs. 19 and 20.
[00130] As illustrated in Fig. 19 a medicant preparation system 20 in accordance
with the invention can comprise a packaging component 900 configured to receive
assembly 10 in linear-alignment with a vial 500. Packaging component 900 can be a
tray type component as illustrated having a multipart cavity 901, 902, 903. Cavity
portion 901 can be conjigured to approximate the shape of syringe 100 and asiociated

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



transfer apparatus. [00120] Transfer of material fromthe assenbly via port
713 can be useful for applications such as |V admnistration. Alternative
adm ni stration such as intramuscular injection, can utilize syringe 100e

i ndependently after renoval fromthe assenbly. In either instance, piston
depression during injection can be perfiorned manually or utilizing a
syringe punp. [00121] Wiere a material such as a liquid material for
exanple, is to be introduced into assenbly 10e' such introduction can be
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[00123] W Aicp@dbibanal th@'a&ﬁaf %frd@tf@bﬁc%lr@éﬁvhﬂura“ on |n accordance with
the invention is descri reference to Figs. 18A-1 g{terrlngto
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Wi thin an 8W| ﬁ\be%S%‘?p% Oégmvﬁdng 3 'O%%ISC?%G%SE%F@%I@E with the invention.
Vi al cap 55W183h be eeackagigr eampanenuddd icamtbieoformed by, for example, molding.

Appropriate materials for packaging component 900 include plastic materials, preferably
plastics which have suitable strength for providing positioning and stability of the
packaged assembly.

[00134] A cover 905 can optionally be provided which can be associated with
packaging component 900. Cover 905 can be provided to cover at least the upper
portion/opening of the tray to protect the assembly within the packaging. In particular
instances, cover 900 can be utilized to seal the packaging and can allow a sterile
environment to be created and maintained within the packaging. The cover can
comprise a translucent or opaque material. It can be preferable that at least a portion of
the cover be transparent to allow visual inspection of the contents (device and/or
labels).

[00135] As depicted, cover 905 is a sheet of material which may be affixed to
component 900. Alternatively, the cover can be a lid type cover which can be
configured either to fit insertably within the tray opening or to have at least ar upper

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



in conjunction with a vial such as the exenplary vial 500f depicted in Fig.
1 BA Vial 500f can be, for exanple, a standard nedicant vial or
alternative container. Vial cap 550 can conprise a base portion 552 and a
raised cylindrical or alternatively shaped portion 554 having an opening
557 configured for receiving valve poPtion 226f of the piston structure.
[00124] Upon insertion of valve portion 226f of the piston into receiving
opening 557 of cap 550, the lid/piston conmbination can function as a
rotational [HB6E as Addbesiratedih Bigolte ong thmoeslabkels 9 0, Y1Recandteaprpvdad inval ve
depicted i eI .| ef ey t i 0oVves.,5
pr ovi ded isRodktio tuinl aX30ABl, 180 £fst B e'%énﬁahgo{@ﬁ*%%ﬁ%é’%?. AR B h 11 i g
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alignment and the resul'tFng contiguous passageway 1S depicted in Fig. 18C
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W th the deesdoce kedpifg purpd&esanedardiag itlantreedicants and/or patient specific information.
Such labeling can provide an additional safety measure. For example, in the event of
an adverse reaction upon administering the prepared medicant, information provided on
the label can be utilized to identify source, lot number, etc., which can in turn be utilized
to track other assembly devices or device component containing material from the
identified lot. Such labeling can additionally be utilized to identify others who may be at
risk and/or provide information regarding the particular reaction, etc.
{00138] In the event of adverse reaction or identification of defect, analysis of any
material retained within the device after administration can be analyzed by, for example,
analysis techniques including but not limited to mass spectrometry and/or gas-liquid
chromatography. Appropriate reporting to the FDA can then be performed.
[00139] Referring to Fig. 20 such shows an additional packaging aspect of the
invention. Assembly device 10 can be provided within a second packaging component
920 which can be a sealed pouch type component as illustrated. Packaging component
920 can preferably provide an' enclo§ed environment around device 10 which protects

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



t hereof. [00127] Methodol ogy for utilization of the assenbly configuration
depicted in Figs. 18A-C is analogous to the nethodol ogy descri bed above (in
an absence of performng steps for piercing a vial cap). Wwere multiple

val ves are provided, fluid conmunication can be established between the
syringe barrel and the nedicant vial by placing each of the valves in the
open position. Mxing can be achieved by, for exanple, agitation and/or
utilization of a piston punping action. One or both valves can be utilized
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associ ated [00181] Although each can be utilized independently, packaging components 920
and 800 depicted in Figs. 20 and 19 respectively, are configured to allow utilization of
both components for a given device. For example, a mixing device can be enclosed
within packaging component 920 and component 920 and its enclosed device can be
inserted into the cavity of component 900. Accordingly, component 900 can be utilized
to provide positioning and stabilization during shipping and storing. The mixing system
can be removed from packaging component 900 while being retained within component
920. The pouch component 920 can be retained in a sealed condition during
combination and mixing of the independent components to prepare an administration
ready medicant. Where each of components 920 and 900 are utilized, cover 905 can
optionally be provided.

[001 42] Although Figs. 19 and 20 depict a particular mixing system configuration,
it is to be understood that similar packaging concepts can be utilized and adapted for
any of the alternative mixing systems described herein.

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

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



cap 50. Cavity portion 902 can be shaped to approxi mate the shape of piston
portion 31 200. Cavity portion 903 can be shaped to correspond to the shape
of the combined extension portion (including the fitting to piston 200 in
the illustrated enbodinent) and an associated vial 50n which can be
partially inserted within housing 600%* [00131] In npbst circunmstances it can
be preferable that vial 500 be only partially inserted with housing 600. In
particular instances it can be highly preferred to avoid contact between
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of tear strip 921 and connection of an appropriate transfer devuce to the available (non-
occupied) port and positioning of the valve to allow introduction of the material into the
syringe or vial as appropriate. Additional mixing and preparation steps can be
performed as described above with or without removal of assembly 10 from packaging
920. Transfer or administration of a prepared medicant from the assembly can
comprise placement of the entire assembly into a syringe pump, can comprise removal
of the vial and/or the adaptor from the assembly prior to placement of the syringe into a
syringe pump, or can comprise manual manipulation of the syringe piston.

[00146] An alternative tray-type packaging component 900a is illustrated in Fig.
22. As illustrated, a single cavity 913 can be provided having raised portions 914, 915,
916 and 917. Raised portions 914-917 can be platform-type structures having
appropriate shape and positioning to stabilize an inserted mixing assembly. Alternative
numbers and positioning of raised portions is contemplated relative to the particular
configuration shown in Fig. 22. Packaging 900a can additionally include a raised
protrusion (not shown) similar in form and function to“protrusion 904 depicted in Fig. 19

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



conmponent 900. Alternatively, the cover can be a lid type cover which can be
configured either to fit insertably within the tray opening or to have at

| east an upper portion of the tray fit insertably into a lid cavity (not
shown). 32 [00136] As illustrated in Fig. 19, one or nore |abels 910, 912
can be provided in association with as§enbly 10. A first |abel 910 can be
utilized in association with the syringe portion of the device and can
provi de information regarding the contents of the syringe. A second | abel
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chr omat ogr aphy. Appropriate reporting to the FDA can then be perforned.
[00139] Referring to Fig. 20 such shows an additional packagi ng aspect of
the invention. Assenbly device 10 can be provided within a second packagi ng
conponent 920 which can be a seal ed pouch type conponent as illustrated.
Packagi ng conponent 920 can preferably provide arf encl osed environnent
around device 10 which protects 4. Y t3gse device and conponents from exposure
to an environnment external to packaging 33 conponent 920. In particular
instances, it can be preferable that the internal environnent be sterile,
especi ally where nedi cant conponents and/or conponents of system 10 are
steril eCeAdMBre to be maintained in sterile condition prior to

adm ni stratign-. [ 00140],_Packagi ng conponent 920 can preferably be
translucent-gﬁﬁmggﬁp%%gbVQﬁ4%§d froman appropriate translucent plastic
material. The particular material utilized can preferably be selected to
provide flexibility to allow mani pul ati on of assenbly 10 w thout openi ng of
packagi ng conmponent 920. In particular, it can be preferable that conponent
920 be provilted thosHinge deMigq emaptisingt er nal vol une and material flexibility
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conponents 920 and 900 depicted in F?gs. 0 and 19 respect?vely, are

p , .

conf i gutheepahathgstes andithioxghitba seeondepenied RHBISRISONt or a gi ven device. For
exanple, a mxin i ﬁ@“d' F%QP el aé?ksa I : fldend20 and
conmponent 920 anga ﬁ?\sﬁ og)‘:?(r:m selgﬁ0 ew%@ﬁ@g}? %Méb'?‘?d?n’%@r Iedgﬂl %Pg&ﬁﬁ@Bgaw tny of
conponethie fBitendrarabthei segiond endryd dime pistd@0Gtheathabeat the fifst ed secandoeral/ ofdtbe
posi tioni {1% and stahbili za?i. n during shipping and storing. The m xing system

piston and traversing the fluid passageway;

a valve, at least a portion of which is inserted within the third opening and

orthogonally traversing the fluid passageway, the valve controlling selective fluid

passage through the piston and being at least partially insertable within the cylindrical

housing of the syringe body; and

a piston seal attached to the second end of the piston.

2. The device of claim 1 further comprising a hollow extension extending

from the first end of the piston.
3. The device of claim 2 wherein the hollow extension is cylindrical.

4. The device of claim 2 wherein the hollow extension is configured to house

a vial.



can be renoved from packagi ng conponent 900 while being retained within
conponent 920. The pouch conponent 920 can be retained in a seal ed
condition during conbination and m xing of the independent components to
prepare an admnistration ready nmedi cant. Were each of conponents 920 and
900 are utilized, cover 905 can optionally be provided. [00142] Although
Figs. 19 and 20 depict a particular m3yi ng systemconfiguration, it is to
be understood that simlar packaging concepts can be utilized and adapted
for any of the alternative mxi ystens described herein. [00143] Each of
Figs. 19 and.' 20 Thegiavicd efixzlaim ayg@celattlwholmvyewna@wne@on&girrpdrh@nts

Additio n hown) nay be associated with the packagi ng either 34
by i ncI%&%rﬁgﬁ\/Aﬁetc%f\{? ?&'@?packagl ng or by affixing externally to the packagi ng
conponent (s). The additional |abeling can be, for exanple, any of the |abel

types di scussed above or alternative | abels known to those skilled in the
art. [00144]6-An ddGi devieadf gaipkayheseiadir bellow extensionLoPerniges? B3e i nventi on
is ill d'Gi a o the
conti Ui EiAcBhdsPd dhelalbiaiRaBIRe Histnds e HEEhEL AR ERIERIRERORG | ) 07
Packagi éxe nsionp isneomifig Qe towec&wplyrrdtalmelunawkagl ng conponent 920 di scussed
above with reference to Fig. 20. As Fig. 21 illustrates, conponent 920 can
be configured to provide access to assenbly 10 by a tear strip 921 or

al ternatively Seaﬁh"eddé?l?@é"bfr@alm-rﬁ?ur‘tﬂér‘b% rﬁkﬁ% Qﬁﬁmﬁggﬂuctﬁ?@fﬂsﬁgéﬁfé él?” can

all ow m xi ng and preparation of a nedica a sea environ ol | owed
by openleast partiallyewithin kegykolidvoaxtensian. stri p 921. Where appropriate, the
prepared nedi cant can be transferred fromassenbly 10 by, for exanple,
attaching an appropriate transfer apparatus to the available port (port 713

as described and THel ddisdd et @dim N wWhelein Hife ple%lﬁ selitfrd BBMbriséalchansdier can

be conducted while all or a portion of assenbly 10 remains within the
packagepiﬁ’i’mgot§ﬁfeéhr0[‘-190145] Where preparation of a medicant involves addition
of material into assenbly 10 (described above), such material can be added
by, for exanple, opening of tear strip 921 and connection of an appropriate
transfer dew.ce tThetdeicyai ¢lain 8 wheoein tb@:piepd:iagl)strpotum hasiampsiahiaxtémgl of the
valve to allow i ntroductrg on of the nat. e“né}t‘f"hnto vial as

appr opr Suhce! A PSR AR CREOSAE 1HF B wheTed bgccnatiebBikses oo

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

10. The device of claim 8 wherein the channel is in fluid communication with

the fluid passageway comprised by the piston.

11.  The device of claim 8 wherein the piercing device is configured to
puncture a septum associated with a vial and span the septum such that selective fluid
communication is provided between the chamber and the vial through the fiuid
passageway and through the channel by way of the valve.

12.  The device of claim 1, wherein the fluid passageway passes through the

seal.

13.  The device of claim 12 wherein the fluid passageway passes centrally
through the seal.



performed as descri bed above with or wi thout renoval of assenbly 10 from
packagi ng 920. Transfer or adm nistration of a prepared nedicant fromthe
assenbly can conprise placenent of the entire assenbly into a syringe punp,
can conprise renoval of the vial and/or the adaptor fromthe assenbly prior
to placenent of the syringe into a syringe punp, or can conprise nanua
mani pul ati on of the syringe piston. ((#BL46] An alternative tray-type
packagi ng conponent 900a is illustrated in Fig. 22. As illustrated, a
single cavity 913 can be provided having raised portions 914, 915, 916 and
917. Rai sed Pbrtilhesd@dce ofidlaiman wergindhé stam coperises adirstrpsstidraanchg
appropriate shape an ositioning to stabilize.an inserted mxing assenbly.
A Ler natetr B A0SR LR afke§ oBitsts oER it arbveen M iehpfiots

rel ati vend thetdeoRamloread.ar configuration shown in Fig. 22. Packagi ng 900a
can additionally include a raised protrusion (not shown) simlar in form
and function tocprotrusion 904 depicted in Fig. 19 and described above.
Such protrusign ol §&,6oBf bahh Sduidehnfieubive SeRoflddom g Gy 1 S5 Lhe
ext ensi on housi ng as descri bed above to retain vial 500 in a“non-engaged
posi t i oconsigingtaf\aestopcadke ahiad valveg astushdyps ealvé\ a blideglvapas kadi agattonponent
900a is qe icted as being configured for the device illustrated in Fig. 17,
such cal®'¥e adapted for any of the alternative enbodi ments described above-
Addi tional |y, packagi ng conponent 920 such as illustrated in Fig. 21 can be
utilized sinultaneously with conponent 900a by, for exanple, providing an
assenbly witH.n pHukdeyiegotoappoiovhersdhepiston isdongitusinallyrslideablenelaties enbl y

into th ray-t conmponent t he packaqing. [ 00147].. Packagi ng conponent
000a calp BERYPMEBTTRTRER A §G8aRaTERTh B ot 5t PRETL AR EE r e
Wi th refrer éhaesberavifendthe stoMrpsIRDintd forlvakehiddgpesitiessenbl y  conponent s
(i.e. vial and/or syringe) can be utilized independently or in addition to

| abel i ng of one or nore of the packagi ng conponents as descri bed previously.

00148] W K ' [ I
assenbl y. dept ot o Ao irg0! S Rypantdalg ARATRe el IET DL

r enovednfaterral.packagi ng conponent 900a fol |l owed by opening of a tear strip
921 such as that depicted in Fig. 21. An appropriate transfer device can be
connected to the non-occupied port prior to extracting the assenbly from

the package {gay.TH8eVitd bPeldfrh 1ORwIHrefBhE steth cERPriBEs adfdid-Pradicby
mani pul at |ton|of the valve and piston wi thout further renoval of the
material.

19. A piercing structure comprising:

a head segment comprising a tip disposed at a first end of the structure, the head
segment having a front surface and an opposing back surface, the front and back
surfaces meeting each other at opposing cutting edges, the front surface being beveled
and having a first solid bevel face and a second solid bevel face that meet each other
along a centerline of the front surface;

a body portion comprising a base surface disposed at a second end opposing the
first end; and

a fluid passageway passing radially centrally through the second end, radially
centrally through the body portion and passing through a single opening in the front
surface of the head segment at a location where the first and second solid bevel faces

join without passing though the tip.



assenbly from packagi ng conponent 920. Such accessibility to the valve and
port can allow introduction of additional nmaterials into the assenbly while
limting exposure of the assenbly and conmponents therein to an external
environment. S S k 36 CLAIMS The invention claimed is: 1. A syringe device
conprising: a syringe body conprising a cylindrical housing and a chanber
within the housing, the chanber havimpa | ongitudinal axis; a piston
conprising a stem a longitudinal axis, a first end at a first end of the

| ongi tudi nal axis and a second end opposing the first end, the first end

bei ng exterzal ﬂ'(hetniecmmnmturetdielqﬁhﬁtgamhmhpirhie&itngtmeﬁi cenfigupedtang at t he
first end and a t the second fluid

exct andt RETGHT SRR MG SavIBB enPiekno% AR LR g ock PO haed HTEHR and

t hr oughtHab® srearnthaPeRi thkkaésd. he piston; a third opening di sposed al ong the
| ongi tudinal axis at a position between the first end and the second end of

the piston other than at the first or second end of the piston and

raversing the fehiBRasadRmale ot AR wikel PARIbAELRRACD Al h | S

inserted wit peni ng an onal’l raver sing t
passagesegmentiavirg a'ﬁrsimmsseéddtingalwéecand/a séd:mncdsegmestatgslmgm sagind he

i ston and bein | east nsert abl e thin the cylindrical
Pous: ngCORs SRENG PIRAOIEM Nahi1e st So6m SeBlanalerch MUPTED T soceibnd end of

the pi sk@dnert extéiisisativedndhe Blaé'é ghﬁaéé’éﬁthéfstrﬁeﬁpé kS iHRirst &%ﬁé}w ext ensi on
extending fromthe first end of the piston. 3. The device claim2

wherein the hollow extension is cylindrical. 4. The device of claim?2

wherein the ?fl | Weeﬁiér%fhsg' ﬁﬂjctﬁre o(?Q:H I%LE‘Ie\ﬂhél%er%% secofid ¢ eal’n‘enﬁas a

uniform circumference along an entirety of its length.

23. The piercing structure of claim 19 wherein the structure is arrowhead

shaped.

24. A medication agent preparation system comprising:
a syringe comprising:
a syringe barrel having an internal chamber; and
a piston having a first end, a second end, and a fluid passageway
passing longitudinally through the piston, at least a portion of the piston
being inserted into the chamber, the portion comprising the first end;
a piercing structure associated with the second end of the piston, the piercing
structure having a fluid channel and a tip;
a vial disposed proximate and movable relative to the tip of the piercing structure;
a first component of a medication agent disposed within the internal chamber;
a second component of the medication agent disposed within the vial; and
a valve associated with and orthogonally traversing the fluid passageway and
disposed between the first end and the second end of the piston.



5. The device of claim2 wherein the holl ow extension is configured to
reversibly receive a vial. 6. The device of claim2 wherein the holl ow
extension conprises a base surface disposed distally relative to the first
end of the piston, and wherein the hollow extension is configured to
selectively retain a liquid. 7. The device of claim2 further conprising a
piercing structure disposed at |east 4qgartially within the holl ow extension.
8. The device of claim7 wherein the piercing structure conprises a channel
passi ng therethrough. 9. The device of claim8 wherein the piercing
structure hadb.a iThp syatenert daimal4 véheréiadbe vaind saldstivelyssnlatasdhefipsdsi ng t he
tip, and wherein the channel passes,through the base surface and through

t he ext%qrﬂacpnegu?qogbgweaﬁecgnﬁ&gﬁqogﬁnbt her than the tip. 10. The device of
claim8 wherein the channel is in fluid communication with the fluid
passageway conprised by the piston. 11. The device of claim8 wherein the

pi erci ng dev’&e iT§esypfenyaf elain 84 fpihritaenmprisinged Paskagire B1derkal, whengin vi al
and spap thg : Chl v i i.cat i .S oy ovi ded

Dot veon el 5 SRBUFREHES phEbn St FE s ckpothl m GRMM R OB BB S
t he chargationblipweish thle gibingpstmecturbipohhieitidepackagivig, ehdiwheteinvher ei n t he
fluid passa%ema Pas es %&%ou h.the seal. 13. The device of claim 12

wher ei nPRHESNAMNASHAL R yst%agéeé@néemhfeanqwcorttwtwgrﬁ'act'%%@m. 38 14. The
device of claim1l wherein the stemconprises a first portion and a second
portion, and wherein the valve is disposed at a junction between the first
portion and2f.he Thecsyatenpof claon 26 verginghe aial cemprises aiseptumiandwheneire val ve

i s selegt t S| st ck, || a
push- ¢y e irsrodohdefalittual¥ ShbtdogupdnbaPRkhsstiots Bt Enaf i ai m
1 wher etha dyfiagpiadti avhicls alleowmg nianth utastidnyofehé drRabbsitio e batanvedividaat fischcthanber ,
wherein the valve is configured to be at |east partially disposed within

the septum may be punctured by the piercing structure without opening of the closed

compartment.

28. The system of claim 26 wherein the packaging material comprises a
closed compartment enclosing the syringe, the valve, and the vial, and wherein the
packaging material allows manipulation of the valve through the packaging material for

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

29. The system of claim 26 wherein the packaging material provides an
internal environment encompassing the syringe, the vial and the valve; wherein the
piston is disposed at a first position relative to the chamber upon being initially
packaged; wherein the packaging material allows manipulation of the vial position
relative to the piercing device, manipulation of the valve, and manipulation of the piston
position within the chamber without exposing any of the vial, the syringe or the valve to

an environment external to the packaging.

30. The system of claim 29 wherein the internal environment is sterile.



t he chanber when the piston is slid into a forward-nost position. 17. The
device of claim1l wherein the valve conprises an elastoneric material. 18.
The device of claim 17 wherein the stem conprises a hard-plastic material.
19. A piercing structure conprising: a head segnent conprising a tip

di sposed at a first end of the structure, the head segnent having a front
surface and an opposi ng back surface, 4the front and back surfaces neeting
each other at opposing cutting edges, the front surface being beveled and
having a first saqlid bevel face and a second solid bevel face that neet each

other al ongla ceteetysterB cbrlame s whgreinsthemarripulation af thsotial Hie @y ardi ng a

ase SURLARGoR ARSI AindloPisa RASoithoaRt to ofttngYekaiina 1 ui
’ R e o T P R e P SR g e enr

passageway passing radially centra rough 't he secon rally
centr al dgertthr ough t he body portion and passing through a single opening in

the f t f f. 1 head . . at I ti wh the first d
Second ol | dbeve MRS PYEPATOY ARGt BIRSCAR] KNG SR@NeR I 280 ~20. The

pi er ci ngdridudt idohrRing! @i m 19 wherein the structure is configured to pierce
a septum material having a thickness, and wherein the body portion has a
| engt h t hatProvidiigeaswingendgviceheomhiisiRg @syringa bamekhavieg aifogvaid endtthate of

claim?2 0.t rt h first e t having a figrst
Cross- s C@%ﬁifingﬁzrﬁst%ﬁﬂ%sr%%g@cag%g 'ﬁlgaﬁ%wtf%ar?fai'éggg@é% §9ed adgeé’-tégcti onal
area grgigtoprhdviraa first ehdngithie tHessyrigetoapiedlarsmibsingsgc@nd dniie ang tanitg
segnent extends between the base surface of the structure to the first
segnent @ upiaryfiid passagengy fasgpgderdivdingliythropgh Wirepistal. tiyeugb dimtirss egment

o o B LU SRR 0 o0 Tl Yo L D22 rape
24. A nedi caprovidirgge fitst gospaneant afra syedicant withiprthe spgnge basglt i nge conpri si ng:
providing a second component of a medicant within a vial disposed within a vial
housing associated with the second end of the piston;
providing a valve associated with the fluid passageway, the fluid passageway
providing fluid communication 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 to allow fluid passage between the vial and the syringe
barrel;
after repositioning the valve, sliding the piston in a first direction to join the first
component with the second component within the vial,
mixing the first and second components to produce the medication agent by
repeated sliding of the piston in opposing directions; and
drawing the medication agent into the syringe barrel, the syringe device being
administration-ready through the first end of the syringe without removal of the vial from

the device.



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

end, a second end, and a fluid passageway passing |ongitudinally through
the piston, at |least a portion of the piston being inserted into the
chanber, the portion conprising the first end; a piercing structure
associated with the second end of the piston, the piercing structure having
a fluid channel and a tip; a vial disp@Esed proximate and novable relative to
the tip of the piercing structure; a first conponent of a nedication agent
di sposed within the internal chanber; a second component of the nedication
agent di spos¥d wiTthiei methiod afickdim Fhturthevaomprisingoci ated with and ort hogonal | y

traversmgth flwd ) between the first end and the
second end cﬁr H'é‘gpa] g@g%ﬁéaggvﬁé§%%Qq@@§@gﬁg%§ln%|aéncﬂ] 24 wherein the valve
sel ectively prbb@'t@tr%srebb@ltlbhmgt utilzgLe M rcingaiichee 36 pRirce aeepament . 26. The
system of claim24 further conprising a packag |n? mat eri al , erein the

vial i SCUMRIESey the Vé?'pWB?ﬁ'%W%‘%'%PHSQ%@ BriwrRaBIHRy vigheed iha syringg barrel
|
non- COﬂéd’:}ﬁﬁﬁg&g pﬁ @él Hﬂ?ﬁ@ [.'.hpac Ebgr:i gtrlﬁ’dt?rrc' ng structure upon initia

packagi ng, erial provides stabilization for
the non-contacting relationship. 27. The system of claim 26 wherein the vial

compar t ment. iy o NEAF Bedd M AL RACo DHES g P43 BRcaNR EHETarPomg
mani pulmblr@éu,@gt,dnh@éﬁtmtomgwr@@ tarrédn i ndi vi dual such that the septum may
be punctured by the piercing structure w thout opening of the closed

conpart nent. 28 The syst em of claim 26 V\/nerel n the packagi ng materi al

conprises a d ofs) 03|n r the. v and t he
Tl and i e e EC T A b et A B Fi Pl val ve
thr Ougm/h@@urpm@mmw d‘@%io%buféxtérﬁél tortﬁ@@y‘mﬁgeomurf’@ vililetthe pitby & hrtpen a cl osed
position to an open position. The system of claim 26 wherein the

packagi 'ﬁﬁ'ahﬁ@%ﬁ‘qfhlanﬁr‘mﬁréé‘sthﬁr\’a'Werﬂté??ﬁilpaérﬁuvre@ﬁﬁférﬁ*ﬁe BATBhHHIG tHe t he
syringey, )glrgqe vial and the valve; wherein the piston is disposed at a first
position relative to the chanber upon being initially packaged; wherein the
packagi ng material allows manipulation of the vial position

36. The method of claim 32 wherein the piston comprises:

a seal disposed at a first end,

a second end opposing the first end; and

a stem portion between the first end and the second end, wherein the fluid
passageway extends through the seal, through the stem and through the second end.

37.  The method of claim 36 wherein the stem portion comprises a first
segment, a second segment and a junction between the first and second segments,

wherein the valve is disposed at the junction.



relative to the piercing device, manipul ation of the valve, and manipul ati on
of the piston position within the chanber w thout exposing any of the vial,
the syringe or the valve to an environnent external to the packagi ng. 30.
The system of claim 29 wherein the internal environnment is sterile. 41 31.
The system of claim 29 wherein the mani pul ation of the vial, the valve and
the piston provides mxing of the firsf3 and second conponent to formthe
medi cati on agent. 32. A nmethod of preparing a nedication agent for

adm nistration to an individual, conprising: providing a syringe device
conpri si ng a38&yr iMhggmpthodedf daimi Ifuatheocompsing groviding a piessappeiducdiune a

pi st on ﬁdﬁﬁ?ﬁﬁi at an initial position relative to the syringe barrel, the
pi st on ving d first end within the syringe barrel, an opposing second end,
and having a@bagy pertignf | ui d passageway passing |ongitudinally through the

pi ston, through the first end and thr h the second end; providing a first
conmponent of2 geﬁ‘fisﬁ?%‘&ﬁtha\)ﬂntgrﬁ HPt & e‘é‘?}?‘i'?ﬁ'g@t %@ncg@ 89%?%’83%? et

compon ,rfgﬁg 5§88 'Ptd@ i } .di sposed within a vial housing
associ gt?%égvr\]ﬁt?ﬁ t he secp(g)\r% enlgt"gq Zé!tj es’pi ston; providing a val ve associ at ed
with the fl 8 stepassrtigewatgndingebétiveed thabase padipn andadhiediead pariivrg wherein
comuni catj op between the vial and.the syringe, barrel .  the valye bei

ni ti al 1 ToRbRARgeRAY Raspes Buoflting Risr oty Sl sl ionsBUbR ¢ ne
passagengis afeRer poraohSend erovgh e héadpb@ivh falt di gbsRRRSHOMeIRINBaRatde Vi al
and the syringe barrel; after repositioning the valve, sliding the piston

in a fiwBeéredwodevelsnimest ardl atherehan atdhe tibonponent with the second conponent
within the vial; mxing the first and second conponents to produce the
medi cati on agent by repeated sliding of the piston in opposing directions;

and draw ng 3%he M@ mathodnofagsint 32 wherdimet leysi argeotxaefiest, arideecoydi nge devi ce
being adm nistration-ready through the first end of the syringe wthout
r enoval CYPPRNEANS SN I he devi ce. 42

40. The method of claim 32 wherein the first component is a liquid and
wherein joining the first and second components comprises flowing the first component
into the vial.

41. The method of claim 32 wherein the second component is a liquid and
wherein joining the first and second components comprises flowing the second

component into the syringe barrel.

42. The method of claim 32 wherein the medication agent is administration-
ready upon drawing into the syringe barrel, and wherein administering the agent to an
individual comprises ejecting the agent from the syringe barrel while the valve is in the

closed position.

43.  The method of claim 42 further comprising attaching a needle to the
syringe, and wherein the administering comprises ejecting the agent through the

needle.



33. The nethod of claim 32 further conprising: providing a piercing
structure within the vial housing; and prior to the repositioning, utilizing
the piercing structure to pierce a septum conprised by the vial, wherein
the fluid passage between the vial and the syringe barrel conprises passage
t hrough the piercing structure. 34. The nethod of claim32 further
conprising closing the valve after drawi ng the nedication agent into the
syringe barrel. 35. The nmethod of claim 32 wherein the valve is associ ated
with the piston, wherein the valve is disposed external to the syringe
barrel whil &4t he Thiestnethod of ickhimHs wherein the needlia isattached afthedesiwing te val ve
at | east e\?\]ﬁrg{llﬁ{?l%/ enters the barrel during the mxing. 36. The nethod of
claim3¥ 2 Wsogﬁi M conprises: a seal disposed at a first end; a
second end opposing the first end; and a stem portion between the first end
and the second end, wherein the fluid passageway extends through the seal,
t hr ough t he 4% emAam@thas FRjAPENNRY 3 BtesHicANd REMPIISTNI: The net hod of cl ai m 36
wherein the : I i a first segnent, a second segnent and a
junction bet@é@@n@%&@ﬁrﬁ%?@@ﬁ%bg@ S%HBSegrrents, wherein the valve is

di sposed at t h&ngedieteisesyridg@e h8@ng dfestnertdhivaling aclextensdh Wit alrealedittimay i si ng

providing a piercing strycture co i sing:, a base portion; a head portion
havi ng a t?rﬁj,pag' @V&Sgae MY ngﬁ??‘g&e%ﬁ’uﬁ‘éj back surface that joins the
front surface @i a@MROFEOEhetdd {08 fiIRVEAE of heS$RIMgROMHE ATaptdt @prigndet ween
the base portion and the head portion, wherein the fluid passag;way passes

t hr ough the [ #ptpery aseapndurast eensidingyof adamedg fifing mssogjatedhuth heféstand st em
porti ong, ?E}qh&}ggﬁ@ atttﬁﬁghead portion at a position on the front surface
eveél et an

where tWo other than at the tip. 39. The nmethod of claim 32
wherein at | gasttasgoeiatdd Witk af vials indiad/asecaymtrollingrfiah passageshe potts gandl f orm
flowing a fluid into the adaptor through the first port and into the syringe through

the second port.

46. The method of claim 45 wherein the vial contains a first component of a

medicant, and further comprising mixing the fluid with the first component.

47. The method of claim 45 wherein the syringe contains a second
component, and wherein the fluid is mixed with the second component prior to mixing

with the first component.



40. The nethod of claim 32 wherein the first conponent is a liquid and
wherein joining the first and second conponents conprises flowing the first
conponent into the vial. 41. The nethod of claim 32 wherein the second
conponent is a liquid and wherein joining the first and second conponents
conprises flow ng the second conponent into the syringe barrel. 42. The

met hod of cl aim 32 wherein the nedi cat4son agent is adm ni stration- ready
upon drawing into the syringe barrel, and wherein adm nistering the agent to
an individual conprises ejecting the agent fromthe syringe barrel while
the valve is in the <closed position. 43. The nethod of claim42 further
conpri si ng tachi ng .a_needle to the. syringe, and wherein the adm nistering
conprises ejecti 2@”‘9953888 a{q.ﬂo(g '%%%Om%%ér?ﬁ'e. 44 44, The net hod of
claim43 mh%r@rmgb%rmqadbm isfirgt éme Wil anfdx@snsioravbMprising a MERMttind1t0 t he
syringe barrel. 45. A nethod of preparing a nedicant conprising: providing
a m xi n¥pcgadiend, aodprergitiginad axisdaerebeteasyri nge having a first end having
an extensio ' : Jidb b ] ' ' r it Ri - ond end;
and an adap?a o%@}ér{ﬁseé(}?ée e%&éﬁ H{ngrsgﬁ H@%gagk ’s%ﬁdeh h;&rﬁ ?ﬁ%ggnwﬁégaﬁgg}'%rgﬁ

conpr i sheigg alideabtd witbintthe dasetond port consisting of a female fitting
associated with the fjrst (tend of the syringe, a third port associated with
a vial, and aaV'éh‘FQfga'EBWt% BIA%R) f1ui d passage the ports; and flow ng a

fluid into theaddAet &mpoiei@bnidigingt rst port and into the syringe through
the second port. 46. The method of claim45 wherein the vial contains a

first component @ vial hauséicpeition saafigured terevessiplyirsceiye thecvial the fluid with
= second  componcnto SfesT 8 Rk ot dieE B Y o g
conponethe rpdle dittingoatrthe fired endidfithd bgifgertsdrretonponent .

a valve;

a first fluid passageway extending through the fitting to the valve; and

a second fluid passageway extending from the valve to the vial housing;

and
flexible packaging configured to allow manipulation of the valve and sliding of the

piston without opening of the package.

49. The device of claim 48 wherein the first and second passageways are

orthogonal relative to each other.

50.  The device of claim 48 wherein the adaptor component further comprises
a third fluid passageway which extends from the valve, and wherein the valve is a three

way valve.

51.  The device of claim 48 wherein at least a portion of the packaging

comprises a translucent material.



45 48. A nedicant preparation device conprising: a syringe barrel having a
first end wwth an extension conprising a nale fitting, a second end, and a
| ongi tudi nal axis therebetween; a piston insertable within the syringe
barrel through the second end, the piston being slideable within the
barrel; a vial containing a material; an adapter conponent conprising: a
vial housing portion configured to revérsibly receive the vial; a port
consisting of a female fitting configured to attach to the syringe at the
male fitting at the first end of the syringe barrel; a valve; a first fluid
passageway %Zt. endiheglavifecRighaiindd mhergin§he paekagingatareprisase @il f1 ui d
passage X i ng: £ t I 1 ] i nd. i,hl e
packagi %&gy%’ﬁrﬁ*féég'r“ '[:bg'otr (t)ga 9 %\?\'/q &n%r'}’l’ﬁﬁ‘fegr{e Hgﬁa%qeap{qr@&r'\r;g @gsg%@]gfl t:chgfﬁr'(légtgof t he

pi st on aid Vg acp@sistantad nidrdpyiatidraged wikreifhrendeifgcibe ot molvable pbBtiovher ei n
the first and second passageways are orthogonal relative to each other. 50.
The deV§qsEedTesdNaresisanGh iy maﬁ'H%'%oC&ﬁtJﬁasgeﬂﬁ)BﬁmP'F@Pt%ﬁ‘@rth%ﬁb’ﬁi ses a
third fJ)au j ; rﬁﬁ% in the val ve
is a thJP/i‘éHest%é&%%@s%g%%aﬁ?%@@?iﬁt%@B\Efﬁaé?anqlaﬂé{%oer el néMg?c; ?gast a portion
of the gravrkagienyexteorgitd Sespackiagangs! ucent naterial. 46 52. The device of

cl aim48 wherein the packagi ng conpri ses a renovabl e portion, wherein prior
to the renoval of the renovable portion at | east one of the piston and

val ve are reg st aie devideRof AAhPl8 WherdR @ WAIRIRtINIhE s NEorhpendrtppyabl e
portion decreases the resistance to mani pulation of at |east one of the

pi st on MAdicaten ggentds containedt wighipde peckage. syri nge barrel, the piston or the
adapt or conponent to an environnent external to the packagi ng.
54.  The device of claim 53 wherein a second component is provided within the

syringe barrel.

55.  The device of claim 48 further comprising a piercing structure associated
with the adaptor component.

56. The device of claim 48 wherein a vial having a septum is contained within
the package, wherein the device further comprises a piercing structure, wherein the
packaging allows manipulation of the vial position relative to the piercing structure, and

wherein the piercing structure does not contact the septum prior to manipulation.



53. The device of claim48 wherein a vial containing a first conponent of a
nmedi cation agent is contained within the package. 54. The device of claim53
wherein a second conponent is provided within the syringe barrel. 55. The
device of claim48 further conprising a piercing structure associated wth
t he adaptor conmponent. 56. The device of claim48 wherein a vial having a
septumis contained within the packagg, wherein the device further
conprises a piercing structure, wherein the packaging allows mani pul ation
of the vial position relative to the piercing structure, and wherein the

pi erci ng st rarct urfedeldes comprisiogt act t he septum prior to mani pul ation. 47

57. A device ﬁotlﬁri Si E’%: a rpouts)i ng around a chanber; a piston having a first
end, a secorf"&R"Y AR Q%?lﬁ'a ?)rassagevvay fromthe first end to the second
end, the pi s pistdpcidving asiestienldl @ sebded ERE, arftearei) padsugewey adaPGkedirstd W th
the fluid passageway such that flow through the fluid passageway is

sel ect | ¢ P the geraneansythe pistor being 'BWQP?@U@B@W"GP%%OSM bet ween t he
first and s ; ' it first or
second end: ¥ e agifed i PehRlpatesBenn ERMARR IR o I,

pi st on, passagewey @& sgectivelicteguated bynfire valng):tha vblred ey tisposdtbbetmgea the r st

di anetey; and a head se nt conprising a tip, the hegd segnent having a
bevel edﬁ’PP%ffffse%‘PfedEg %EE%PI%?'ESWPP%' o RHEs haghat theITirg %g\?éP”q’ 36&5, and a
back sugfpce that joins the front surface at cutting edges; and a tube
segnent extendi ng between the base portion and the head segnent, the tube
portion haviapiecisgsonctuts proxireatetthasecendsend bethetpistant the pfiencig siuwhereer and
bei ng npre narrow than a w dest position across the head segnent, the

pi erci n%omgrﬁn&%t ure having an opening extending radially centrally through

the base and a baks@ofionomBimdng fiesticartlere ddy ough the front surface of the
head segnent at a point other than the tip at a position where the first

and second sofihgagsgamenieedpHsiag a timdhe pead pggment having a beveled front
surface comprising first and second solid bevel faces, and a back surface that joins

the front surface at cutting edges; and

a tube segment extending between the base portion and the head segment,
the tube portion having a second diameter that is smaller than the first diameter and
being more narrow than a widest position across the head segment, the piercing
structure having an opening extending radially centrally through the base and a single
opening extending through the front surface of the head segment at a point other than
the tip at a position where the first and second solid bevel faces meet, the opening

being in fluid communication with the fluid passageway.

58.  The device of claim 57 wherein the piston is insertable into the chamber
through a first end of the housing and wherein the housing is configured to receive a

needle at an opposing second end.

59.  The device of claim 57 wherein the piston comprises a seal disposed at

the first end and wherein the passageway passes through the seal.



being in fluid comunication with the fluid passageway. 58. The device of
claim57 wherein the piston is insertable into the chanber through a first
end of the housing and wherein the housing is configured to receive a
needl e at an opposi ng second end. 59. The device of claim57 wherein the

pi ston conprises a seal disposed at the first end and wherein the
passageway passes through the seal. 488 60. The device of claimb57 wherein
the piston conprises a stemhaving a first part and a second part, and
wherein the valve is disposed at a junction between the first and second
parts. 61. ﬂ@e ddvecievise of cirim 57 WhReiethe piRnmompisesasstemphavion alfisigt h

i et 4TS PR Bt APPSR e MR R DB P SREIR flfRst ol i org

to the andsevondghastset er is greater than or equal to about 10:1. 62. The
device of claim57 further conprising a container integral with the piston,
wherein the container is in selective fluid comrunication with the chanber

through the gl ui d‘h@Wam’@? whBfeifl € 6i8tapl had @Frﬂo%efnpfﬁ bétveeRRe i Si ng:
a hollow extension integral with the second end of and wherein

t he pi dirsiang saqondtands, wbeml@ﬁw@@s&agewam hea@ mmimom @atre:t@’aieng tieerein the
hoIIowextens nlscnfl rec isin asetum and
wher oi rPpRasg 2 FE0ia7H "t BPmE R Ry IR R IR BRI RETE o upon at

| east pg&emealtham@eéquaq)[b a@éutt1me1 vial within the housing. 64. The devi ce of

cl aim 63 wherein the opening conprised by the piercing structure allows
fluid conmuni cati on between the fluid passageway and an internal region of

the vial up pi eI’rh%'cﬂagnclteh m‘j'?mfurﬂ‘\%r B né\ngeav& ﬁgm%%rbpﬁrth ﬂ}ehoum ng

around a ch ber; a piston s ructure hav) B f1rst openi Irst end
whi ch |;sst|onswhewm thel cdndainbeis iolseleobve flmdsnecmnnhloatmn wigh Hie ehanibend end

opposi nt rou tLe flﬁ;[d Sans%aggvr\]/gya third opening

63.  The device of claim 57 further comprising:

a hollow extension integral with the second end of the piston; and

wherein the piercing structure is disposed within the hollow extension, wherein
the hollow extension is configured to receive a vial comprising a septum, and wherein
the septum is able to be pierced by the piercing structure upon at least partial insertion

of the vial within the housing.

64. The device of claim 63 wherein the opening comprised by the piercing
structure allows fluid communication between the fluid passageway and an internal

region of the vial upon piercing the septum.



al ong the piston between the first and second ends, the second end having a
contai ner enclosing a conpartnent extending therefrom the piston
conprising a two part stem having first portion extending fromthe first
end and a second portion extending fromthe container, the first and second
portions neeting at a junction; a fluid passageway through the piston from
the first opening to the second openi4¥g; and a val ve structure associ ated
with the third opening and orthogonally traversing the fluid passageway
such that flow through the fluid passageway is selectively regulated by the
val ve, at | &8st & gefIee 6AMBFiSiNEe val ve structure being inserted within the
opening, th I t ing at least partially insertable within the
chanber . 66%’%ﬂgmgﬁéﬁ%®85¥éﬁwﬁﬁ%§65 wherein the valve is disposed at the
junction. 67 piston drictuwre hafvingl afirst 6pemihgrat arfirstrendowhichiin msestabletihte taecond
portion are comonly nolded, 68. The device of claim 65 erein the

cont ai n€RMRRY: £ RECUULORRNBY AL P&ﬁc%\'ﬁ%e”g REEPERA *"gft \%‘rﬁﬁ?d%f%1 3 HHraapRening
Subsequaaﬁ%meaﬁigfoﬁ%twgg@wﬁrst 6Rd sEBshFEVIS trdbe SR dRPRaVRG B&ioRtdife
contai ner and second portion are affixed by welding. 50 707 A systemfor
pr epar i englesimgdicompariomans extanding therafean dhe pistey comgesing\a twp part sigemi ng

i t i R B SNl IR el 2 SRorRe il Rl s oo
t her ei ncoragned ap first ahd seberid portions heeetting $it agunttioh; t he syringe by a port
consisting of ,a, 6 fermale fitting which matingly receives the male fitting of

the syringe,@ 4id PESHRFEWRNY rAUIMBERISIGN d'om FeHORED IR EXINGsS8CRRA cont ai ner ;

a val Veobéhti rAyg Wth the adaptor, the valve being configured to control
fluid passage through the opening at the first end of the syringe; and a
second nedi cavaive strpctuemasshcigied adthvhe tiird openiny andgehogdnallfHeaveysingm of

laim7 in th | ve ., t hr ee- fi t troll abl
cstal i O MR Sastaomtan LR o Bt RESHNRY Bl SRePvale slectfiy nge 75
The sysigMagéd b BeWalfe Y18 RitA ddifoRepMeValVeddtRIdt @B eing inserted within the

opening, the valve structure being at least partially insertable within the chamber.
66. The device of claim 65 wherein the valve is disposed at the junction.

67. The device of claim 65 wherein the container and the second portion are

commonly molded.

68. The device of claim 65 wherein the container and the second portion are

independently molded and are subsequently affixed together.

69. The device of claim 68 wherein the container and second portion are

affixed by welding.



a first segnent extending fromthe position of the valve to a first fitting
attachable to the first end of the syringe; a second segnent extending from
the position of the valve; and a third segnment extending fromthe position
of the valve, the third segnent conprising a housing configured the receive
the container, wherein the third segnment is orthogonal relative to the
first segnment. 73. The system of cl ai 070 wherein the adaptor is attachable
to the first end of the syringe by a locking luer fitting. 51 74. The
system of claim 70 wherein the housing conprises a piercing structure, the

pi erci ng st rifct uresystemfospregariag Beaedipaiticosiprising ng a tip, a bevel ed front

Uit ing edga i ELl AR Ve bf hBabibBub R, R Bl BT
ext endi gl et Mot Meehable withih aaecand ehle head portion having a second

dianeter that is smaller than the first dianeter; and a fluid passageway
ext endi ng r &FAtpipecBaripg Pl fifst mediGant eaneraené disppsedereimi ough the stem

portion and : i g ition
Mheret o BRI 40 abR1 Y RAERARY T BrtERDPPRb RS Ul BRE' (O 5.
A syri nfgmatkefitiog whictpmiaingly receiggs thegealedidyngofitheisyringe aancy¢amyghisicgath housi ng
and a chanmber w.thin the .homtlsi ng;, a piston insertable within the chanber
and havits"d GUHGHEaTHolgreiNg e C&’H@'nﬁgst on conprising a first stem portion

and a second; gdigaNniedral ANk thd18daptbE the U 8INE Belry Qhfiglbd ResMtrd| Aligm portions
together formng a rotatable valve that is controll'ed by rotation of the

second RAseAYPIIOHGM theepRaNiING at Betfiist end efithetsyringrsrandon; a f1ui d passageway

ext endi ng al Lt udi i : such that the
rot at abl e vaﬁog%°té‘§(r3¥?}?@?§"“f%ﬁ#‘%ﬁé@?@‘eﬁ%%g tbﬁgyglﬁ@?}on; and a piston seal
attached to the first stemportion and being i ndependent of the rotatable
val ve. 76. The syringe, device of  claim75 wherein the rotatable yalve
conpri ses at’1- yrrhe system of claim 70 wher@ln t?le vaFve is a t}wree-way vaF\l/e configured

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

72.  The system of claim 70 wherein the adaptor comprises:

a first segment extending from the position of the valve to a first fitting attachable
to the first end of the syringe;

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

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

orthogonal relative to the first segment.

73.  The system of claim 70 wherein the adaptor is attachable to the first end
of the syringe by a locking luer fitting.



| east one o-ring.
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74.  The system of claim 70 wherein the housing comprises a piercing
structure, the piercing structure comprising:

a head portion having a tip, a beveled front surface and a back surface that joins
with the front surface at opposing cutting edges;

a base portion having a first diameter;

a stem portion extending between the base portion and the head portion having a
second diameter that is smaller than the first diameter; and

a fluid passageway extending radially centrally through the base portion, through
the stem portion and through the front surface of the head portion at a position where

two bevel surfaces meet and at a position other than at the tip.

75. A syringe device comprising:

a syringe body comprising a cylindrical housing and a chamber within the
housing;

a piston insertable within the chamber and having a longitudinal axis, the piston
comprising a first stem portion and a second stem portion, the first stem portion and
second stem portions together forming a rotatable valve that is controlled by rotation of
the second stem portion relative to the first stem portion;

a fluid passageway extending along the longitudinal axis through the stem, such
that the rotatable valve controls fluid passage though the piston; and

a piston seal attached to the first stem portion and being independent of the

rotatable valve.

76.  The syringe device of claim 75 wherein the rotatable valve comprises at
least one o-ring.





