SYSTEM FOR DISPENSING A FLUID IN NON-CONTROLLED ENVIRONMENTS 5 Field of the
Invention The present invention relates to the field radiopharmaceutical preparation. More
specifically, the present invention relates to a device and method for goo ring practices
(GMP) dispe‘vﬁ§ir%olegﬁ%zgn-controlled environment. Background of the In%ér?@%ﬁ@g%éensing
philosophy of a sterile kit and associated hardware have been 15 reviewed and approved for use by
UK regulatory authorities éi(MHRAﬁ?This enables the delivery of injectable radiogharmaceuticals directly
from a shielded encto&ure WiftsP ﬁi%ﬁémgsép%%?sﬁgng%"?8%%9&3@5.Eﬁ‘é{ﬁ’% TEalgfiicts a schematic
of a dispense system 10 of the prior art as operated within the confines of a laminar flow cabinet which
ensures all connections may be made in a controlled, desirably a GMP- 20compliant, environment.
Dispense s?stem,lo accepts a feed fluid into a bulk collection vial 12 through the "Product Inlet". The
feed fluid is typigdﬂ% 5t eparate manufacturing unit either directly or via an alternate
storage or transportation device through the Product Inlet. A feed fluid flowpath leads the fluid from vial
12 through a first valve 14 to a syringe pump 16. Valv actuates so that 25dispensernent from
pump 16 is directed toe\/IVE?éjéregege%:%vr%at{%’I\ﬁeeﬁ) g Wa%l\}ce%f]?é‘l%gaﬁﬁgigg %técsa oW %gﬁ'?%' filter integrity
test unit 20 towaktizasdeciceiy, filtepr2&fo rintegeity¢bsting, vdadirecisdieefeedifiugbtbdrough filter 22. A
filwate fluid, gow paihieads TR 2R ASEIGS of YelvEs ZniBiIED AGIEGIRDY direct the flirate
fluid to one of a number of product dispense vials 28, 30, 32. 30 Application of this dispensing
system within other radiophannaceutical production laboratories, however, is limited as the dispensing
kit had been designed to work with a specific hardware design integrated within a GMP shielded

enclosure. The associated hardware would be difficult to retrofit into an existing shielded
Background of the Invention

The dispensing philosophy of a sterile kit and associated hardware have been
15 reviewed and approved for use by UK regulatory authorities (MHRA). This enables
the delivery of injectable radiopharmaceuticals directly from a shielded enclosure
whilst utilizing aseptic dispensing techniques. Figure 1 depicts a schematic of a
dispense system 10 of the prior art as operated within the confines of a laminar flow
cabinet which ensures all connections may be made in a controlled, desirably a GMP-
20 compliant, environment. Dispense system 10 accepts a feed fluid into a bulk
collection vial 12 through the “Product Inlet”, The feed fluid is typically provided by
a separate manufacturing unit either directly or via an alternate storage or
transportation device through the Product Inlet. A feed fluid flowpath leads the fluid
from vial 12 through a first valve 14 to a syringe pump 16. Valve 14 actuates so that
25  dispensement from pump 16 is directed towards a second valve 18. Valve 18 either
directs gas flow from a filter integrity test unit 20 towards a dead-end filter 22 for
integrity testing, or directs the feed fluid through filter 22. A filtrate fluid flow path
leads from filter 22 to a series of valves 24, 26, which selectably direct the filtrate
fluid to one of a number of product dispense vials 28, 30, 32.
30
Application of this dispensing system within other radiopharmaceutical
production laboratories, however, is limited as the dispensing kit had been designed to
work with a specific hardware design integrated within a GMP shielded enclosure.

The associated hardware would be difficult to retrofit into an existing shielded



enclosure. In addition, other radiopharmaceutical production facilities may not be GMP compliant
which may undermine the dispensing philosophy and thus not gain MHRA approval.  There is
therefore a need for adapting a GMP dispensing system for use in an uncontrolled, in even non-GMP
compliant, laboratory. There is also a need for a device and apparatus which may be retrofitted to an

existing system for allowir}%%rglg complian i%iﬁp&ﬁé&égﬁ@&ﬁgﬁ%ﬁqﬁﬁmgﬁgﬁMI%é:ompIiant

ns

environment, ie,%ﬁ]&ﬁﬁ@b iy @%‘nog compliant se area. In order to further reduce
operator exposugap hazsitdausHicuitsywhishomireythedippering dBlptRRS A M AR sent
invention, there is a need.for a device which will remotely separate the filling hardware from the
dispense vials. Orth&Pagsist the operator, there is a need for a device which helps ensure proper
insertion and retention of filling hardware into a dispense vial. Summary of the Invention In one

aspect, there is provided g fispenserFAsselif ot sfspenstamdividiioy etk iyiar uidsource, said
cassette comprising: a housing defining a housing cavity, said housing su porting i}g said cavity an
elongate feed flowpamhcrl@ﬂning@ﬁéﬁ@%ﬁ%ﬁé&%&%&%ﬁ’&ﬁgm‘mﬁa %BRFAtACG&fining a delivery
passageway; a sterflizing filter providing a.filfer elememiefiningiaiiiraticnpassaigedray positioned in

fluid communication between the delivery passagew%#séiof said W and filtr%tgnﬂowr%%%h%;ie a pump
means operably Gfheeti g9 shiacfedre A A REARF it B fillid (YS8gA Sald tilter slement;

outside of an existing GMP compliant dispense area.

In order to further reduce operator exposure to hazardous liquids which may
e dispensed by the system of the present invention, there is also a need for a device
which will remotely separate the filling hardware from the dispense vials. To further
assist the operator, there is a need for a device which heips ensure proper insertion

and retention of filling hardware into a dispense vial.

Summary of the Invention




a first valve providing selectable fluid communication between one of said pump and the fluid source
and said pump and said filter; at least one product dispense vial having a vial cavity, wherein said
vial cavity is provided in fluid communication with said delivery passage of said filtrate flowpath, and
wherein said vial cavitg}and said delivery passage of said filtrate flowpath is provided_as an

environmentally-contrSi8BA Ak 151 1s PEKBIH SIdRsPEISetrrls spelsnmyesd S%hge pump and

said valves so Bﬁ)ggdyaqgl Slaigh drasarthe fuid-saudreed Wik least one product dispense vial. hi
another aspect, there is provided a laminar flow hood adaptor having-an adaptor cavity connectable to

a first laminar flow hogd\hawiaiarfirst-coaniys5e as/ieyalgaw il copshibiosatadadthinisaid first cavity
of said first laminar flow hood to_extend in%oﬂsaid %(@p or, cavi% ,threin sgid adaptor cavity contains
the dispenser cassette as defnadyBEEFd TOVREGSEEFREA AT 888 T introducing a GMP

compliant dispensing systemuiéageentiraniientady:-datehigallédilabotaiaagewayAlso disclosed is a
dispenser cassette which provides. at Iéa t one rodyct ispense vial to be filled. The cassette
provides a filtrate conduit ex?e%%%ﬁb%’é’t%%%r? 1 ‘gdéPﬁ%nfﬂ;{eeg/% %%n& %ﬁﬁ?g}m%lk?%%gtﬁ%t flowpath of the
filtrate conduit and thepdisgensy viadiisopedvitBuidnammaintcEnienl svarr e the datinteptally-controlled, or
GMPcompliant, volume. The resulti red i Ns in tﬂh-e dispense vial is thus dispensed in a
GMP-compliant envirdnment. > Iénpt%r% %anb% |f§r1%?r§lt, t cé?]etg igs |cS>’rovided a dispenser cassette for
dispensing a fluid provided by enflyidrseus cosEhly cassetted ekt edftnmshath defidimgtahousing
cavity. The housing suppes in dhe.savtythe fluid. transfer components for directing the fluid from the
fluid source to at least one product dispense vial. The housing includes an elongate feed flowpath, an
elongate filtrate flowpath, ané GrsteBliverRyoindnp solaaing sifnie cermisRtPosibeeEsPae R

communication with th&q%mﬁﬁyagg%@ggy&m; the feed-and ilksate; dloypaths. A pump means is
operably connected to the feed flowpath for directing a fluid through the filter element. A first valve

provides selectable fluid confthlfaRtQRE PRERFEEPRBESVIM S AfBEct et tAE HuRRSHERESr the filter. The
product dispense vial ki &via) Gayiteiubich idrovised:in g sommunieation pitahedelivery
passage of the filtrate flowpath. Additionally, the vial cavity. and the delivery passage of the filtrate
flowpath are provided SRR EAGiEIRERARA SOKTORSA IR VR CHEL fEVRAY BAFtAE: fclude a
controller for selectivelyaatingitheayisgeopidainzand sheinahres: st asstardirert fluiddrom the fluid
source to the product%s}.fense vial. Also disclosed is a laminar flow hood adaptor defining an
adaptor cavity. The larfiihar flow hood adaptor connects a laminar flow hood, itself having a primary
hood cavity, such that the adaptoncdidtyos placedin Shichtogmdnicationpwith thé primatyshood cavity
so as to thereby conduct (IMP-compliant.air flow.from said primary,hood cavity th %tu id adaptor
cavity. The adaptor thds ér%r%%‘éc%hem(?l\%ﬁg%égrﬁ&%%%%ﬁfﬁr?% Sbaf%ihxél%%nﬁ%aer %évu [':{())% .e‘ﬁﬁee adaptor
cavity supports a dispenser cassette therein which includes the necessary conduits, valves, and pump
mechanism for (IMP dispensing of a product fluid into product vials. Also disclosed is a needle
plate lift mechanism for separating filled dispense vials from any fluid delivery and/or venting needles
inserted into the vial t%%??ﬁlf%" p%r@dgs{ﬁ&e is g%@?dgjfglﬁi‘ﬁﬂi?ﬁ‘o%&g@ iﬁﬁﬁ&eﬁyﬂggﬁ&g maintaining
one or more needles used for dispensing operations through the pierceable septum of a dispense vial.
adaptor cavity connectable to a first laminar flow hood having a first cavity so as to

allow 2 fill conduit located within said first cavity of said first laminar flow hood fo
extend into said adaptor cavity, wherein said adaptor cavity contains the dispenser

cassetie as defined above.
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Brief Description of the Drawings Figure 1 depicts a schematic of a dispense system of the prior art.
Figure 2 depicts a dispenser cassette of the present invention. 5Figure 3 depicts an alternate
embodiment of a dispense cassette of the present invention. Figure 4 depicts an alternate
embodiment of a dispenser cassette of the present 10invention which includes needle plate hardware.
Figure 5 depicts the flDiddkaedfeenniechamisthe dfa dispdnsiagadshiit witpbgntebeprninwgntion.
15Figure 6 depicts. a flow hood adaptor having an.envi entally-controlled dispensing kit of the
present invention for élllst%gﬁsel%\émlon ({)%l gﬁ%@%&#ﬁ%ﬂ%ﬂ%ﬁl@%ﬁ%ﬁg Figure 7 depicts another
dispensing kit of the present invention employing gas 20detectors with the fluid conduit. Figure 8
depicts yet another digpensing kit adapted 1o be connec ' ispense while
providing a filtrate rovéga?hgiﬁg %S‘?ﬁ%ﬁ?ﬁ?ﬁe%s‘;ﬁ %‘(rgls%%iﬁﬁ% t(g #éé%%t%%%g%%ﬁﬁ%lﬁé%{nﬁgure 9
depicts a needligphatesliftartedivafiibnl. cFhhepreteprivdetiohltrate Egula il wepicstttaveaedle plate
ift mechanism gf. Fiqure.9 7,2 82 HRE RANIOTAIAANSHIE TN AL e Yialgu Figiggd 1 depicts a vial
clip of the present invention. ‘

dispense vial is provided and maintained as an environmentally-controlled, or GMP-

compliant, volume. The resulting product dispensed into the dispense vial is thus

dispensed in a GMP-compliant environment.

In one embodiment, there is provided a dispenser cassette for dispensing a
fluid provided by a fluid source. The cassette includes a housing defining a housing
cavity. The housing supports in the cavity the fluid transfer components for directing

the fluid from the fluid source to at least one

2b



Figure 12 depicts a cross-sectional view of the vial clip of Figure 11. Detailed Description of the
Preferred Embodiment 5The present invention is a method for providing a sterile dispensement of a
pharmaceutical from a non-sterile dispense system. Alternatively, the present invention adapts a
GMP-compliant dispensing system for use in an uncontrolled, a non-sterile, or a non-GMP-compliant,
environment. GMP s the short-p nd hotation for goad manufacturin o ig , gﬁo% tapdards
required by the BFRHALCRTEEN Pingls ‘f/uf%?%%zé%l%g%sf TohR ?811%% %r%dﬁgﬁ ngtl)’f phcaltr%a(_:eutical
products. Alternatively/Rtillpite presentiivesttirnrayiratafited fortispposingng fiuid which must
be dispensed in a 'clean environment..hi.one embodiment .t e R inventionproyides a kit for
attachment to ary oé%?ﬁﬁaaf}sﬂp‘gﬁ%]e%{e?ﬁhfé‘ﬁﬁt‘?gfﬁé‘éeévﬁ%pg;fs%ens?ng?ggr%ware %{qﬁuired to direct the
dispensed fluid fpanptheanslieotienhipbtonatsie tSpkedftowvhad. iattdisativery fxe Breseht invention
rovicles ihe e SRRl AMGEAR %fsm‘@&wmém@mmau@ﬁm vRgekit includes a

feed fluidpath from the co on vial (aka aproduct dispense vial), a filter, and associated tubing
connecting eachpdispensirithwishsBuinsanseriiie fHient DrreenctHsprercand the intdlior of the

dispensing vials ls aipyideg! atb mala alirskas amemdiaamenialy @eanaliededgsiably a sterile

and more desirably @ GMP-compliant, dispense system. The kit also includes any necessary valving

between the filtefilimt fhresiiecherirnalyg havhahmereaphioft by SRR T e Brovided.

Desirably, the kitincludes assasintesstubingileadingostherditalei osnaniiteriatagrity-testysource for
integrity testing of the filter after flowing through the filter. The kit is degirabl pro itged?zs a 25
self-contained c44EBHe ISP RBPANEE f&‘iﬁﬁ%ﬁ%% PRFEYRY %sgflﬁl’&fd%ﬁlﬁ?éy and the |

_ € Integrity test
source. The kit mayalsaina udeiaroecdlemniptedotsimultapecus diiftingeattaf the necessary fluid
conduits from the collection vials once dispensing is complete. 30In one embodiment, the present
invention: provides the kit for a single-use dispense into the provided product vials. Alternatively, the

present invention furthea aeoviisidesaiael dqptomof ewl doend ad v dobeisnagésrifios tHe vBSme under

the laminar flow hood adaptor connects a laminar flow hood, itself having a primary hood

cavity, such that the adaptor cavity is placed in fluid

communication with the primary hood cavity so as to thereby conduct GMP-
compliant air flow from said primary hood cavity through said adaptor cavity. The
adaptor thus enlarges the GMP-compliant volume of the laminar flow hood. The
adaptor cavity supports a dispenser cassette therein which includes the necessary
conduits, valves, and pump mechanism for GMP dispensing of a product fluid into

product vials.

Also disclosed is a needle plate lift mechanism for separating filled dispense

vials from any fluid delivery and/or venting needles insert¢d into the vial to effect

fluid transfer.

Also disclosed is a vial clip for directing and maintaining one or more needles

used for dispensing operations through the pierceable septum of a dispense vial.

Brief Description of the Drawings




laminar flow hood to include the kit and to allow for subsequent replacement of the dispense vials
within the adaptor while connected with the laminar flow hood and thus provide for continued

dispensing Wi%ﬁ}i controlled environment. 5Figure 2 is a schematic for &%P jant dispensing
cassette 1100 %rk%%ér)%‘lszgnt invention. Dispensing system 110 is shielded$W| |rS12g6%:?§g‘s%§ﬁe housing

112 as represented by the dotted line. Housing 112 defines a housing cavity 114 which supports the
fluid transfer mechanisitgest bfspigise whssete o6 9dipsusing dawityl thuposegessible to a user for
removing the product dispense vials. Dispense cassette 110 10includes a sterilizing filter 116. Filter
116 is desirably a dead-end design filter in which filters a source fluid into a cleaner filtrate. A
dead-end filter is sufficlatiiRERPE R AR R ELE e T 0L e EEFHY HEAGR-use system and even for
most dispenses should it be re-used. Filter 116 desirably provides a 0.22 micron filter although the
filter specifications may, be sglected as desired for the, particular operation. Dispense 15cassette 110
provides a féed flowpa%ﬁg‘fﬁ?’ tﬁ?gﬁ&rﬁ}vﬁ'%ﬁngtggm%%gﬂ%?ﬁtﬂ}g\ﬁg i %SSﬁag&tet?igﬁ%iHrg%e&tce to filter
116. Dispense cassetienl110 also provides a filtrate flowpath 120 leading from filter 116 to at least one
product dispense vial 122. Feed flowpath 118 defines a feed passageway 124, filter 116 defines a filter
passageway 126, and filtrate tlowpath 128 defines a filtrate tlowpath 128. Feed passageway 124 is
20thus in filtered fluid communication with filtrate passageway 128 through filter passageway 126.

Product dispense vial 22 includgs@0.0ReR-eniaings Redy+30ssaled ciasabynaasigmeric

septum 132 and defines a vial cavity 134. Vial cavity 134 is in fluid 25 communication with filtrate
passagewa{ 126'6¢HigREHgWpEr It ae B AREHETES0. Filter 116, filtrate flowpath 120, and
dispense vial 122 are connected together in an environmentally-controlled environment, desirably a
sterile or a GMP-compliant environment, so that all of the fluid flowspace beyond filtgr 116 is continues

to meet the standards bIEHE SSRGS TIHnERT HSERFUNRS o EHERFARRITONREASs 30provided

and maintained piedhg preseiohinvention. An elongate vent cannula, or vent

15 Figure 6 depicts a flow hood adaptor having an environmentally-controlled
dispensing kit of the present invention for dispensing into an uncontrolled

environment.

Figure 7 depicts another dispensing kit of the present invention employing gas

20  detectors with the fluid conduit.

Figure 8 depicts yet another dispensing kit adapted to be connected to a prior
art dispense system while providing a filtrate flowpath that is maintained at an
environmentally-controlled condition.

25

Figure 9 depicts a needle plate 1ift mechanism of the present invention.

Figure 10 depicts the needle plate lift mechanism of Figare 9 in a retracted
position allowing removal of the vials.
30

Figure 11 depicts a vial clip of the present invention.



needle, 136 may also be provided extending through septum 132 so as to allow any entrapped air
within cavity 134 to escape while still maintaining the product filtrate fluid within vial 122, Vent cannula
136 typically.i CLH&L%% Qgelongate hollow vent conduit body 138 supporti%ﬁé%gﬁg%gsgg?dia 140
therein for allowing air t0 vent from vial cavity 134 while maintaining the controlled environment
thereof. 5Dispense cassette 110 includes a pump 142 operably connected to feed flowpath 118 for
directing a fluid througFigker R1& Pt Ao secHesianhy LEngel shirgs Wisis i electrically or
pneumatically controlled to draw a source fluid therein and to then expel the source fluid back out. A
first valve 144 operably connected to feed flowpath 118 provides selectable fluid communication either
between pump 142 10 and the bulk collection vial 146 or between pump 114 and filter 116, Valve 144
may be a stopcqpiapddeDrlihopgihanyhivirefssaid iHarmpdiaesyng the same function may be
employed. Rispense cgssette 110 further includes LC cantroller 148 for selectively.150perating
syringe pun?’p 142 anda@ﬁ\%eﬁﬁ %15%%1?8 difet Lﬂ%ﬁbﬁ%oﬁﬁ%} §§u§rtgg%ﬁ% Snﬁ%n &Etg 8l%pense vial
122. For convenpbagexassodidted electricallcchirectors: feom Stntmetles! Y ABapecsat shown in Figure 2.
plternatively, dispetiat.fasenls chtroan ke samee Lo RrpAlng Wil AL, CONtroler or
hardware platform which provides appropriate actuatior of the elements within housing 112. 20 As
shown in Figure ®rdispdnse sassdid B-tompboidevopmaetbrisd ah hiebeiyhanst RMATPS0 for integrity
testing of the filtgg, E@&é%&%&%ﬁﬁ%&@g@%@y@t%@sqpfm@yngceﬁ@sssﬁqé&ﬁ%@@h flowpath 118 so

as to provide selectable communication either between filter 116 and integrity test unit 150 or between
pump 251489 andireiy 18 sKH s geRy Ailia ReKdGiorsy Rhxgrarsetisa! t?)"%%t%/ﬁ VAR ¥Yand
extends outside gfihenshag il ZniRhconnestionto priegrityitgshuni A500AcHHalenintagrity test unit
150 may be selected from the aII;roni.c%ow tar XC fi ter_inte%riﬁy est instrumtents sold by Pall
Corporation of EXSPHiifE Ridvs SBHENREHTGEp RS TRARSABR0E GBS R €448 te of the present
invention, the 30integityatestunitumayde locatedstutsitiematthe Tind ke linvhidiesstié By dopnectable to

second valve 151%211\'/(5%:%%@%]&1%5 ‘Lf:'c't direct the dispensed fluid from the collection vial to various

15 product vials. Alternatively, the present invention provides the entire dispensing
hardware as a complete preassembled sterile kit. The kit includes a feed fluidpath
from. the collection vial (aka a product dispense vial), a filter, and associated tubing
connecting each dispensing vial so that the environment between the filter and the
interior of the dispensing vials is provided and maintained as an environmentally-

20 controlled, desirably a sterile, and more desirably a GMP-compliant, dispense system.
The kit also includes any necessary valving between the filter and the collection vial,
e.g., when more than one dispense vial is to be provided. Desirably, the kit includes
associated tubing leading to the filter from a filter integrity test source for integrity
testing of the filter after flowing through the filter. The kit is desirably provided as a

25 self-contained cassette with appropriate connections for a source of product fluid and
the integrity test source. The kit may also include a needle plate for simultaneously
lifting all of the necessary fluid conduits from the collection vials once dispensing is

complete.

30 In one embodiment, the present invention provides the kit for a single-use
dispense into the provided product vials. Alternatively, the present invention further

provides an adaptor for a laminar flow hood so as to allow the volume under the



The present invention contemplates that it would be desirable to provide more than one product
dispense vial-for dispensing the filtrate fluid flowing through filter 116 into. As shown in Figure 2, a

second pro%gg%@%gm vial 154 and a third product dispense vial 164 a[r@,[%gy&ggﬂsggglthis purpose.
0

Second product dispense vial 5 154 includes an open container body 156 sealed close by an
elastomeric septum 158 and defines a vial cavity 160. Vial cavity 160 is in fluid communication with

filtrate passage@y@dlovfiaeddorisnpdibe 3ot Hid RN AR 1B At PRI RidERse vial 164

includes an opep;gRAtAINRILORNA 6 sealed slaselyRBelastoniericsepiumwt68anddefines a vial
cavity 170. Vial cavities 160 and 170 are, in fluid 10communicatjon with filtrate passageway 126 of

filtrate flowpath 56 PEPSIGHW SRUHETES A EFhiing  LREGHhEPRRA P VIEIE™ MY and 164 are connected

to filter 116 and filtrate flowpath 120 in an environmentally-controlled environment, desirably a

GMPcompliant enviro ent, 0 that all of the flyid flowspace beyond filter ,llg \ sto meet the
standards of the contrﬁéﬁ%%s@?r%ﬁ?h%ﬁ %\Clg%l:[ ac%%ﬁ%%”%@ffgr%’( ?L%,méa%aﬁbi %Cfﬂs@rr?l ar construction to
vent cannula 13¢reseprovicien: to estendithypugh $epianhitEBEnHES8, csspchivedingsblagto allow any

entrapped air wilhip,cayly PR BnlIRRTNEY; IARRRRRA NG Sl syamialng the product

filtrate fluid within'vial 154 and 164, respectively, as well as the environmentally-controlled conditions
within the vials. S@ports heofigist wensEteetedigndiracefidinpis eavhist tHesEatigsAsithroduct dispense

vials, dispense Gagseitertd &hincospRsatasdhind valyeodd4 anddourimpalyespsbinte diltratg flowpath
120. Third valve 174 is operably connected to filtrate flowpath 120 to provide selectable fluid

communicafion Bitelep artridirmecdiierd Histietibtt Pstadmiiea Graf 99 SrbetEenHilter 116 and
fourth valve 176whiurtinvalyecli& iswapetablyeennaiteddo Altake dowpaitisl2Biogrovida selectable

fluid communication either between third valve. 174 and second product dispense vial 154 or between
third valve 174 aﬁ%})?ﬁf’ﬁjcﬁ?%e e | |§Sp%%e§iea§/f5fif§1f. BT ERR e filtvate lfllowpagt‘nplnutegrlty, each of
segments 120a,sh20, iabeird-20aioffilteatd fldagpatiy)20yidkichicihmentioiied slitR2gh 54 and 164,
respectively, inclyde an SIonARis JIRPEDSa2RAUE A0 BS ROf:H R PSRESHRYpIpiGh extends
15 cassette 110 provides a feed flowpath 118 through which a source fluid flows from an

exterior fluid source to filter 116. Dispense cassette 110 also provides a filtrate

flowpath 120 leading from filter 116 to at least one product dispense vial 122, Feed

flowpath 118 defines a feed passageway 124, filter 116 defines a filter passageway

126, and filtrate flowpath 128 defines a filtrate flowpath 128. Feed passageway 124 is

20  thus in filtered fluid communication with filtrate passageway 128 through filter

passageway 126.

Product dispense vial 122 includes an open container body 130 sealed close by

an elastomeric septum 132 and defines a vial cavity 134. Vial cavity 134 is in fluid

25  communication with filtrate passageway 126 of filtrate flowpath 120 through needle
180. Filter 116, filtrate flowpath 120, and dispense vial 122 are connected together in
an environmentatly-controlled environment, desirably a sterile or a GMP-compliant
environment, so that all of the fluid flowspace beyond filter 116 is continues to meet
the standards of the controlled environment. Desirably, a Class A environment is

30 provided and maintained by the present invention. An elongate vent cannula, or vent
needle, 136 may also be provided extending through septum 132 so as to allow any

entrapped air within cavity 134 to escape while still maintaining the product filtrate



through septum 132, 158, and 168, respectively. Each dispense needle defines a opposed first and
second open ends and an elongate needle flowpath extending in open fluid communication
therebetwee\ﬁ Eacl)lof rzliedles 180, 182, and 184 have a cross-sectlonai,%jﬁ%%%g Imlgg%rl] ensures that

the septum t %ﬁ‘}g‘;’ Whigh it is inserted is 5 able to fully seal about the needle so as to maintain the

environmental integrity of its respective vial cavity as well as to re-seal as the needle is withdrawn

therefrom. Eachiléshiédimtilal pravidestaaimilal fodmeadty xtelpiamtdm sephavoaherttal integrity. In

operation, bulk egligcHieRaalskAt 15 £anpesigeh i ferdifionpat ASat mdPlagation euiside of housing
112. Valve 144 is actuated to allow %ump 142 to draw the fluid from source 146 thereinto. Valve 144 is

then actuated (BRI BEAPL XY EHRIRBIINE P65 PURMSARY FoRReIS Betshd valve 152. Valve
152 directs the fluid flow through filter 116 into filtrate flowpath 120. The purified fluid may then be

directed, acgording to the actuation of third valve 174 and fqurth valve 176 into 15product dispense
vials 122, 154, and/or éséﬁe@ﬁc,gé%ﬂ‘?gepiﬁ $ﬂ¥§bgﬁ§g@&f§ﬁ§% @c‘é‘?@@?ﬁcfﬁ%tgp%:%%ppriate amount of
fluid, valve 152 fhayphth ddtuifited ke diectihie flovwgiofiittng interitp tbE snie<iB0It0afiieimtd 6 to perform

an integrity test of the filter..Once completed eac v'ﬁll may. be crie,zm((i)ved frg ié re g,gve needle 180,
182, or 184 for t?gﬁnﬁgl}%évésré%%ﬁcgngﬁspée € vent cannulas V\?Olﬂacyva go%%s?}gﬁg%e ?Oremoved at
this time. It imdonteenshaeldhbatubee fhtitiorokolumé dirpurmlyel 45! wriyably sardifstathen either of

vials 122, 154, %@h%%;;ﬁaﬂ%o "f‘o»@&l«!@E’eﬂe%%l‘!YQHlﬁdig&lﬁ{n%ﬂﬂéi@&m%@t%m@lﬁ?é% gxpulsion

cycles to direct the feed fluid to its appropriate destination. 25Alternatively, pump 142 may have a

large interid? voltifl s hith GelissHrierRkb A RehueaR parR drtReddbtice fuid 3 a Yidgeexpulsion

stroke. In either gasespBsRIvarcinamoskillin theartwaule.kpemsimpiovideathe frepsh agtyation control
for pump 142 and for first valve 144. As noted hereinabove, actuation of pump 142 and valves 144,

152, 174 and 17 ﬁﬂ?}%‘?ﬁrected by an onboard PLC controller or by an off-unit 30hardware platform
which holds and operates dispense cassette 110.

Dispense cassette 110 further includes a PLC controller 148 for selectively
15  operating syringe pump 142 and valve 144 so as to direct fluid from fluid source 146
to product dispense vial 122, For convenience, associated electrical connections from
controller 148 are not shown in Figure 2. Alternatively, dispense cassette 110 may
include connectors for mating with an exterior controller or hardware platform which
provides appropriate actuation of the elements within housing 112.
20
As shown in Figure 2, dispense cassette 110 provides connections to an
integrity test unit 150 for integrity testing of the filter. For this purpose a second
valve 152 is operably connected to feed flowpath 118 so as to provide selectable
commumnication either between filter 116 and integrity test unit 150 or between pump
25 142 and filter 116, An integrity fluid conduit 155 is connected to second valve 152
and extends outside of housing 112 for connection to integrity test unit 150. A
suitable integrity test unit 150 may be selected from the Palltronic® Flowstar XC
filter integrity yest instruments sold by Pall Corporation of East Hills, New York.
When dispensing radioactive fluids with a cassette of the present invention, the
30  integrity test unit may be located outside of the hot cell while still being connectable

to second valve 1572 via conduit 155,



Additionally, dispense cassette 110 may be delivered in a sterile polymer bag to further protect the
controlled environment within the filtrate flowpath and the dispense vials. 5Figure 3 depicts an

alternate em‘diiment of dispense cassette 110, which incorporates a bqu@g@%@ 145 between

the fluid source %H‘E)gl{l 021?123 first valve 144. In this embodiment, bulk collection via IS éﬂso located

within cavity 114 of housing 112. Bulk collection vial 145 may be initially filled through a product inlet
conduit 115. Dispensing'® perstib iy srgricethennisiebdaimhaubsiyalss Hpdd roney&laabtve. The fluid

in bulk CO'|eCtiOQh‘éﬂ%ﬂré‘?erdﬂﬂE%a@@x@é@%ﬂ &HB&H%Q’@J&!@M& InRIRR HroN@lve A2 would then
actuate to allow pump 142 to dispense through feed flowpath 118, throu%]%proaerly actuated valve 152

and through the The#i 126 Siatieimbigrene fitFaee CRIBmH g ARSATFiEY Kfbugn filtrate
flowpath 120 sogsde-b@Gisesiethvisyvalkebidiatomeithepigypatlctafainiauptagipehdbdigpense vial

122 or throygh valye 176 either through flowpath, 120b jnto product dispense vial 154 qr_through

fowpath 1206 ini8 SPHEES GISFETLE VI Ao Gl TN C RS IR BRSO 88 irected by

controller 148. Additiefiadkya ritégatytdstouritidiaaviscofihactaliledocasseitatkiOwiih ordeit 155 to

provide integrity testing of filter Q Figure 4 icts a dispensek cassette 210, of the present
S%?gf 1.&% %%ﬁf{%ﬁ ﬁf@%gga%c?m% negcﬁg %%5 %N%F%I%(gﬁfg%l? BHPS

invention. Cassétte similar to cass ike numbering will | components.
Cassette 210 furthél frdorpuletes ereadientifiiey bedvlWereonlhithl segaratetatienidaik 28ptom the fluid and

vent needles anggedicesaperaini ExpRsE. (/e rafoaclly ol feftain dippharmaceutical

product fluids. Cassette 210 fits within the lead shielded laminar flow cabinet so that environmentally

controlled aft m&pBAEHEABEREBHRIETRYSRETHEN TS AsPRIGHRL mRadiio 4o t8R 18 Shielding of
the cabinet providas ggglitieateiaieatiantiod thaopeyatarefithe casseie Whilrsnrandling the 30product

dispense vials. filtrate flowpath 120 in an environmentally-controlled environment, desirably a GMP-
compliant environment, so that all of the fluid flowspace beyond filter 116 continues
to meet the standards of the controlled environment. Vent cannulas 162 and 172, each
15  of similar construction to vent cannula 136 are provided to extend through septum
158 and 168, respectively, so as to allow any entrapped air within cavity 160 and 170,
respectively, to escape while still maintaining the product filtrate fluid within vial 154
and 164, respectively, as well as the environmentally-controlled conditions within the
vials.
20
In order to selectably direct flow into each of these additional product dispense
vials, dispense cassette 110 incorporates third valve 174 and fourth valve 176 into
filtrate flowpath 120. Third valve 174 is operably connected to filtrate flowpath 120
to provide selectable fluid communication either between filter 116 first product
25  dispense vial 122 or between filter 116 and fourth valve 176. Fourth valve 176 is
operably connected to filtrate flowpath 120 to provide selectable fluid communication
either between third valve 174 and second product dispense vial 154 or between third

valve 174 and third product dispense vial 164.

30 To ensure filtrate flowpath integrity, each of segments 120a, 120b, and 120c
of filtrate flowpath 120, which connect to vials 122, 154, and 164, respectively,

include an elongate dispense needle 180, 182, and 184, respectively, which extends



Dispensing system 210 is shielded within a cassette housing 212. Housing 212 defines a housing
cavity 214 which supports the fluid transfer mechanisms of dispense cassette 210. Housing 212 allows
cavity 214 t%v e ac %ssdgle to the operator so that the product dispense \ﬂ@ﬁ@@i@g@poved and

inserted. Disper%gqé}clza%;szette 5210 includes a sterilizing filter 216. Filter 216'is ly a dead-end

design filter in which filters a source fluid into a cleaner filtrate. Dispense cassette 210 provides a feed

flowpath 218 thibrstefwisiiima Sbrbebfiund Hodvscrrssiiaehextaib iy Lotred tifdlighcassette 210.

Dispense cassefs, 210 also.provdas 2 fifratafiawnath Z2ldeading fropplikenel@ily at least one
product dispense vial 222. Feed flowpath 218 10 defines a feed passageway 224, filter 216 defines a

filter passagewAPIL BV A RIARE AIARCABTTRSY: aithatd Msdisadd S8 Zr e fadexgéway 224 is
thus in filtered fletigh cospiimal catiaeyithh il atepassagewaypdas thaiyyvifier ipassagemay 226.
Product dispense vial %12 incsuclifs %g&container bo@z 2t 0 sealed cloft,?d gégby an elastomeric
septum 232°and AEARERY SFAI ARV I3 UARIRAVIS B3R S Hiia communication with filtrate
passageway 226:gffiliratei flovwpagta 220! il terr2-: 63 filfrake fhodip athwBRQrasmd ldispense kagh 222 are

connected together in an enviro mentaIIMég?gat{lg)rlelesg §Snt\gr8%mgﬂ{[,s M){ %gmtlg%ﬁg{npliant

) t ;
environment, so'that an of the Hui ﬁg\llf/%pace beyond filter 216 1s continues to meet the standards of
20 the controlled environment. An elongate vent cannula 236 may also be provided extending through

septum 232 50 as to aligw,anY; EN'ARRSSHAIVIAIN AV BRfi:8362R8 Whilg il TRajpsaining the

product filtrate fluid within'vial 222. Vent cannula 236 typically includes an elongate hollow vent conduit

body 238 d0ppoldRay e Meaids P hieamn2 402h&rdirs it Sairriedifa s Ash PRBM Al A B84 while

25maintaining thggontialled-envireamentwitiindbhemal gavibsuatRispensewassete 310 includes a

pump 242 operably connected to feed flowpath 218 for directing_a fluid th h filter 216.. Pump 242 is
Cositably a sy S SAH WEH TS TERR Aol G DEGTRATATy Conuonce 10 alair & Lo o

4w & s6Urce fluid therein
30and to then expel thersgtufiteifluid backioute Adiwptiral 26 24 4egperiblyioahmegtbdrtddeed flowpath

218 provides sejgeiaple [ SOMIMHNIALRD SNRRREWRRN PR e @V gligetion vial 245 or
between pump X280 fiiter 218. ousing
15 product dispense vials 122, 154, and/or 164. Once the product dispense vials have
received the appropriate amount of fluid, valve 152 may be actuated to direct the flow
from the integrity test unit 150 to filter 116 to perform an integrity test of the filter.
Once completed each vial may be removed from its respective needle 180, 182, or

184 for transfer towards an end use. The vent cannulas would also desirably be

20  removed at this time.

It is contemplated that the interior volume of pump 142 may be smaller than
either of vials 122, 154, and 164. Therefore, pump 142 would likely undergo multiple
intake and expulsion cycles to direct the feed fluid to its appropriate destination,

25 Alternatively, pump 142 may have a large interior volume which is sufficient to hold
and expel all of the source fluid in a single expulsion stroke. In either case, one of
ordinary skill in the art would know to provide the proper actuation control for pump
142 and for first valve 144. As noted hereinabove, actuation of pump 142 and valves
144, 152, 174 and 176 may be directed by an onboard PLC controller or by an off-unit

30  hardware platform which holds and operates dispense cassette 110.



defines an aperture 215 through which a feed fluid is provided from a feed fluid source (not shown but
denoted by the reference number 246). Dispense cassette 210 may further include a PLC controller

248 for sele%l el(}f}glg&%gqtmg syringe pump 242 and valvg 244 so as to gg?ﬁ}sgb‘dgld‘@ ! fluid source
246 to product dispense vial 222. For convenience, associated electrical connections from controller

248 are not shown in Figure 5. Alternatively, it is further contemplated that dispense cassette 210 may

include connectors for MgitRpalithBypenderitsseibniidBR L P arbiRIFE BlafssrlamicH pr8tdes
appropriate actugtgnief le:&/emeniaiiBinA0RNSINGWilin the ABSRAWA fATIGMend, dispense

cassette 210 provides connections to an integrity test unit 250 for filter integrity testing. For this
purpose a secoMiFRER38? is operably connected to feed flowpath 218 so as to provide selectable
fluid 15communication either between pump 242 and filter 216, or the integrity test unit 250 and filter

216. An integrity fluid condui 2?55. iswcoréréectetd o se ond vag\c/ie 252 and extends ouigide of housing
212 for confection to i f@érﬁé/ SRICHHIP 256 R s S PABRE LS SEFS Y tHe Sihtegrity Yot on the filter after
fluid is flowing thnough-fittera2ifk 20kaeqprestnt inventiontbofterhplates itiyait #nddirkd évdesirable to
provide more th e product dispense vial rd'speq 'g fpglfi)ltf (=) id floawing thyewgh filter 216
into. As shown iﬁ ig%nrgl ,eén égcg:}”onr{%] %?)61 uct ?éB‘é‘h%’%é‘ \?li_a_ 254 Sél_n&?‘:; t%%product ispense vial 264
are provided forlthisipaig8sdi @ecoltnt trodintidispanide st dbafibed ibies g opeusb itliiner body 256

sealed close by ap glastpsmesic SRy 255:250R0.AelES.A v 8L SaMil200c iabsavity 260 is in fluid

communication with filtrate passageway 226 of filtrate flowpath 220. Third product dispense vial 264

includes arllbpeRcseintiner o6y vie saulkaigaionyiah! éhatblit atimy» a8 w8 Wiihes a vial

cavity 270. Vial gaxitigs 26Rxangd 2vai1ase in {luid communisationvwithJiltigtespassageway 226 of filtrate
flowpath 220. Simi%%, second and third vials 254 and 30264 are con%ect d.to fillﬁer1216 and filtrate
flowpath 220 in SHBIFGHhISAAE Hoh iR i ORS SR GRS Iy & PYCBRbIS

lant environment,
so that all of the fledthfiowsp sicerbayorichéitién 24 6roantinuizsriofiinaet ithé stantiands 6l thae controlled

flowpath 120 so as to be directed via valve 174 into either flowpath 120a into product
15  dispense vial 122 or through valve 176 either through flowpath 120b into product
dispense vial 154 or through flowpath 120c¢ into product dispense vial 164. Operation
of the valves and pump would be directed by controller 148. Additionally, integrity
test unit 150 is connectable to cassette 110 via conduit 155 to provide integrity testing
of filter 116.
20

Figure 4 depicts a dispenser cassette 210 of the present invention. Cassette

210 is similar to cassette 110, and like numbering will indicate like components.
Cassette 210 further incorporates needle lifting hardware which separates the vial

25 from the fluid and vent needles and reduces operator exposure to the radicactivity of
certain radiopharmaceutical product fluids. Cassette 210 fits within the lead shielded
larninar flow cabinet so that environmentally controlled air may enter the cassette
cavity daring fiuid dispensing. Additionally, the lead shielding of the cabinet
provides additional protection for the operator of the cassette while handling the

30 product dispense vials.

10



environment. Vent carmulas 262 and 272, each of similar construction to vent carmula 236 are
provided to extend through septum 258 and 268, respectively, so as to allow any entrapped air within

cavity 234 twg&gg}g\g{}ue still maintaining the product filtrate fluid Withinﬂﬁ/ﬁ@%ﬂ%i as the
tally-contro y dire

environmen ed 5conditions within the vials. In order to selectab ct flow into each of
these additional product dispense vials, dispense cassette 210 incorporates third valve 274 and fourth

valve 276 into filtrate flB¥pEMrZZ0 st fandistleddhin anssisinatangd Mirdlestédvpath 220 10to

provide selectableflie commauRication:githarkstyesspitetelfufistaredustdispenseial 222 or
between filter 216 and fourth valve 276. Fourth valve 276, is o(fera\gly conn, g‘;[zg %) filtrate flowpath 220

to provide selectiEMEfASEHRmtthidaRR8itHer VRIS Kird VIvS ¥75°5 SBnEPETYalct dispense
vial 254 or betwegethihird yalyec-2didpanct ik product aispedsedialc?ed. Thspenskeanstre feed

flowpath integrity, each qf segments 220a. and.220c of filtrate flowpath 220 ich.connect to
vials 222, 254, ai&nl(? %ﬂfgree&’sap%% ﬁ\%lf)l/% |§r11% ﬂggé;}r]llgg}glhéa%és |§Sﬁrear{1)z\éan((&aegg?grﬁl}S%S%\ggﬂgeﬁan84,
respectively, whichidxfdeds: througflisdptum 2820258 tane 28Hasspestivisiy Eactvdispense needle

defines a opposed fitpt, 206neh SSRANTIPRAN LS AN AnSiNAAIE AeediediwRalh exiepding in open

fluid communication etween. _ach of needles 280, 282, and 284 have a cross-sectional
diameter which 8nsugbsatrattenid Sepisnstrtsatst@Rithab nrsadesd S Eple #6 Himihsed about the

needle so as to paipiaintherRIvemeNakiniro Rt itgiipsRecivervial cavity aspaalbas to re-seal as
the needle is withdrawn therefrom. Each 25vent cannula provides a similar feature so as to maintain

septum, viaP andeifesa Fesdprtaantegrity® TepidfeEs A EURPIT8 St e RciddS VA supports
290, 292, and 29 fgnaldingthei disRemsepdinls 22 284 anck2b4ytherdo i maidrgateypianar vial

30retaining plate is fix r [
gp cgnqglu%icaggn%tg%ﬁt%%g %a%£¥§§§a§%98%Ex%hgﬂgﬂ%g‘%gs%a%%%yb&' .

Product dispense vial 222 includes an open container body 230 sealed closed
15 by an elastomeric septum 232 and defines a vial cavity 234, Vial cavity 234 is in
fluid communication with filtrate passageway 226 of filtrate flowpath 220. Filter 216,
filtrate flowpath 220, and dispense vial 222 are connected together in an
environmentally-controlled environment, desirably a GMP-compliant environment, so
that all of the fluid flowspace beyond filter 216 is continues to meet the standards of
20  the controlled environment. An elongate vent cannuia 236 may also be provided
extending through septum 232 so as to allow any entrapped air within cavity 234 to
escape while still maintaining the product filtrate fluid within vial 222. Vent cannula
236 typically includes an elongate hollow vent conduit body 238 supporting a
filtration media 240 therein for allowing air to vent from vial cavity 234 while

25  maintaining the controlled environment within the vial cavity.

Dispense cassette 210 includes a pump 242 operably connected to feed
flowpath 218 for directing a fluid through filter 216. Pump 242 is desirably a syringe
pump which is electrically or pneumatically controlled to draw a source fluid therein

30  and to then expel the source fluid back out. A first valve 244 operably connected to
feed flowpath 218 provides selectable fluid communication either between pump 242

and bulk collection vial 245 or between pump 242 and filter 216. Housing 214

11



abutting engagement with septums 232, 258 and 268. Vial retaining plate 903 defines apertures
therethrough in overlying registry with vial cavities 302, 304, and 306 so as to allow needles 280, 282,

and 284 of fj flowpath 220 and the associated vent cannulas to exte émsasr r ? Cassette
cavity 214 furt é?’?é}% L(J%%eés therein an elongate planar needle plate 5901 3% /a n%‘é%ﬁ}?é&% gte lifting

mechanism 902 for raising needles 280, 282, and 284 as well as vent cannulas 236, 262 and 272 out

from their respeégiiaeyian segiurms Bhtielesr vhisharEeddiny praw 9ded Neadidesthtbitting mechanism

902 is desirably ap,autamatRe RREURANC O flactamachanical delgee, such as a piston cylinder.
Needle plate 901 defines apertures therethrough in spaced registry over vial cavities 302, 304, 10and

306. Each of needles 280, 282, and 284 and vent carmulas 236, 262 and 272 are held and moved by
needle plate 901 as it ipipisrd trseneal teiaipingtaiadQR bpliting:mechenismoOQdNeagdle plate

901 is thus gaused to.move, between a first position whereby needles 280, 282, and 284 and vent
cannulas 2%, DS ENTPSBRANT B AdR TS Sein D A58 SR8 64, and a
second 15position pudikke bijs pach ahill@ heldciesrandisment eannutad dretraiseswleatichefeof so that the
product vials MaREIRTAELLOM EASEHS- A 5. ARSIANRORIN CIARIC AR RERLIER 0SS

904a-d to which vial retaining plate Ixed so as to remainstationary whil e plate 901 is
lifted away thereffenen20B1te AHbdiesingdodogomnasthagarandiventidanherstipgeomsiieny 272 are

clear of SepIUMS, 230,250 30h? 05 B HLSLS5252: 444N APY DR, apossged and removed

from cassette 210. In opération, fluid source 246'is connected to feed flowpath 218 at a location
250utside &f holsiEy 21 2The feed fluid from fluid source 246 passes through aperture 215 of
cassette housing 212 and into bulk collection vial 245. The fluid transfer is accomplished by pump 242,

while valve 244 is properly actuated, to draw the fluid ) )
Asshown in Figure 4, dispense cassette 210 provides connections to an

integrity test unit 250 for filter integrity testing. For this purpose a second valve 252
is operably connected to feed flowpath 218 so as to provide selectable fluid

15  communication either between pump 242 and filter 216, or the integrity test unit 250
and filter 216, An integrity fluid conduit 255 is connected to second valve 252 and
extends outside of housing 212 for connection to integrity test unit 250. It is desirable

to perform the integrity test on the filter after fluid is flowing through filter 216.

20 The present invention contemplates that it would be desirable to provide more
than one product dispense vial for dispensing the filtrate fluid flowing through filter
216 into. As shown in Figure 5, a second product dispense vial 254 and a third
product dispense vial 264 are provided for this purpose. Second product dispense vial
254 includes an open container body 256 sealed close by an elastomeric septum 258

25  and defines a vial cavity 260. Vial cavity 260 is in fluid communication with filtrate
passageway 226 of filtrate flowpath 220. Third product dispense vial 264 includes an
open container body 266 sealed close by an elastomeric septum 268 and defines a vial
cavity 270, Vial cavities 200 and 270 are in fluid communication with filtrate
passageway 226 of filtrate flowpath 220. Similarly, second and third vials 254 and

30 264 are connected to filter 216 and filtrate flowpath 220 in an environmentally-
controlled environment, desirably a GMP-compliant environment, so that all of the

fluid flowspace beyond filter 216 continues to meet the standards of the controlled

12



from source 246 into bulk collection vial 245 and then thereinto pump 242 itself. Valve 244 is then
actuated to allow pump 242 to expel the fluid from pump 242 30 towards second valve 252. Valve 252
may be actuated to direct the fluid flow towards integrity test unit 250 where so a quality assessment of
the fluid may be performed. Valve 252 may then, or alternatively, direct the fluid flow through filter 216
into filtratectivinpatien20 aHeBuRfiRc2Adianhdy therbeldieete Rcbying ¥ actuation of third

valve 274 and fourtovalys, 276 0te, RIQAUELHiSRanss Nial9 28 and 248 andfre2ady Qocs the product

dispense vials have received the appropriate amount of fluid, needle plate lifting mechanism 902 is
actuated tolfaisameetifepiiade BoBIED (REtH AN sB I8 I BANAR RSP annulas 236. 262

and 272 aig Jaized cleds AIMRALEAINAG piale Q0% oThe pindusiispansenvialsiatay be removed with

their individual shield blocks for transfer towards an end use. If needles 280, 282, and 284 and vent
cannufas Z@@,dﬂ_ﬁmaﬁdtmzf&rélﬁ%&intained within a controlled environment, it is possible that a new
set of product dispense vials may be provided 10under needle plate 901 so that needles 280, 282, and

284 and vent cannulas 236. 262 and 272 are urged through the respective septums by needle plate lift
mechanism 902 fbr ardeiiorstiaeia vidiseridemermtosash ﬂ%@?ﬂ@%ﬁé‘&’ﬂbﬁ?ﬁgﬂg ?P]%%Pgte flowpaths

remain withig, the;lead shisldeg langinakiawacabinet sa1as 19minimicelpperaia7expasure to any
radioactive fluid product remaining therein. 15 Again, it is contemplated that the interior volume of
pump 242 fitgtbdlewibriHan ditHer 8 iars 2@9??32@%%3‘?%9@%@ l‘ﬁ;%l;ﬁ?gg would likely

undeygo myltiple intake.andiexRIsIOMEYGIRs IR Hikrate doedch fiiditolitsiapmsapNiate destination.
Alternatively, pump 242 may have a Iarr[qe interior volume which is ZOSugi}cie ttg old and expel all of
the sourcedisignireariihgie expalaernditre |h ithiredselsne 6 AL ﬁﬂﬁh@ art would know

to provide H&%??%&%%?J&% filtrate flowpath 220 to provide selectable fluid communication
either between third valve 274 and second product dispense vial 254 or between third

valve 274 and third product dispense vial 264.

To ensure feed flowpath integrity, each of segments 220a, 220b, and 220c of
filtrate flowpath 220, which connect to vials 222, 254, and 264, respectively, include
an elongate dispense needle 280, 282, and 284, respectively, which extends through
septum 232, 258, and 268, respectively. Hach dispense needle defines a opposed first

20 and second open ends and an elongate needle flowpath extending in open fluid
communication therebetween. Fach of needles 280, 282, and 284 have a cross-
sectional diameter which ensures that the septum through which it is inserted is able
to fully seal about the needle so as to maintain the environmental integrity of its
respective vial cavity as well as to re-seal as the needie is withdrawn therefrom. Each

25 vent cannula provides a similar feature so as to maintain septum, vial, and filtrate

flowpath integrity.

Dispense cassette 210 further includes vial supports 290, 292, and 294 for
holding the dispense vials 222, 254 and 264 thereon. An clongate planar vial
30 retaining plate 903 is fixed across each of vials 230, 254, and 264 so as to be in
abutting engagement with septums 232, 258 and 268. Vial retaining plate 903 defines

apertures therethrough in overlying registry with vial cavities 302, 304, and 306 so as

13



control for pump 242 and for first valve 244. As noted hereinabove, actuation of pump 242 and valves
244, 252. 274 and 276 may be directed by an onboard PLC controller or by an off-unit hardware
platform which holds and operates dispense 25cassette 210. Figure 5 depicts another dispense
cassette 310 of the present invention. Cassette 310 is similar in design and function to cassettes 110
and 210, hovedver tiredbedR $ihl24adapcbeeplishens 8 wepethré2providbd assecistastivitbutside of its
cassette 39hou i %03 %eg@%e%ﬁﬁgﬁs depicted after bulk collection vial and product dispense vials

have been raenr%%\?e assette tS within the lead shielded laminar flow cabinet so that

environmentally controlled air may enter the cassette cavity during fluid dispensing. Alternatively.

cassette 310 may be qgaled AN oM e (ARG, SARGL R ARk apligelion vial i located

within the flow cabinet and connected as a source for cassette 3 Housing 312 defines a housing
cavity 314 YHiendapporls thed litinamsthensoHiRisms ot dispesdiescisettd.319. 13dusing 312 allows

cavity 314 gy e, eiiher apen and agoessiolo by, s ARRUAISLACIRSSA L AL e grminal condus o

the fluid flowpaﬁ1s suc t the operator need only be able to connect the bulk vial thereto and
disconnectciiher priodattaiats thelefedivd Dispeisplegdibing 310 neisac)d stéeizaby ¥¥ilter 316. Filter

316 s desiabiv.adepisand desiancllisrnanish iR sourea ok ciganaxidipte. Dispense

cassette 310 provi lowpath 318 through which a source fluid flows from an exterior fluid
source thragh Basskfies1peDiype Hsacthisseic BIB IS POV Yoo Hithpath 326 leading from

fiter 330 10,4 53! praRipAushdshense gl e lawegt dhisehnesgiand prssaoeway 524,

15filter 316 defines a filter passageway, and filtrate flowpath 320 defines a filtrate flowpath 328. Feed
passagewdy @2misrtiaysdrbfiltsasicflidecttharuinicausudiitarfiiate risdayBg P82 $through filter 316.

With the prigiel disensgvials coangetpiioaeadien 280,28% ANl 2Bé.asca0preyiously described, in

an environmentally-controlled environment, the product vials cavities provide the same GMP-compliant

environmemtstieh trabyofat AT RS paEe2Béyasad b FBIE 80 Al AL 1BNhEEE the standards of
the Contro'l&ﬂe%@’éﬁ%&[@ﬁ%ér}é@fi'é%m@QeBﬁﬁgéeo?@[Elsi;ri‘?ﬁt@"%!‘éﬂ&@%@%%&%k?dukeWise vent

cannulas may also be provided to extend through the septum of a vial so as to allow
15 position whereby each of the needles and vent cannulas are raised clear thereof so that

the product vials may be removed from cassette 210.

Additionally, cassette 210 provides posts 904a-d to which vial retaining plate
903 is fixed so as to remain stationary while needle plate 901 is lifted away therefrom.
20 Once needles 280, 282, and 284 and vent cannulas 236, 262 and 272 are clear of
septums 232, 258 and 268, product vials 222, 254 and 264 may be accessed and

removed from cassetie 210.

In operation, fluid source 246 is connected to feed flowpath 218 at a location
25 outside of housing 212. The feed fluid from fluid source 246 passes through aperture
215 of cassette housing 212 and into bulk collection vial 245. The fluid transfer is
accomplished by pump 242, whiie valve 244 is properly actuated, to draw the fluid
from source 246 into bulk collection vial 245 and then thereinto pump 242 itself.
Valve 244 is then actuated to allow pump 242 to expel the fluid from pump 242
30 towards second valve 252. Valve 252 may be actuated to direct the fluid {low
towards integrity test unit 250 where so a quality assessment of the fluid may be

performed. Valve 252 may then, or alternatively, direct the fluid flow through filter
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25any entrapped air within the vial cavity to escape while still maintaining the product filtrate fluid
within the vial. The vent cannulas includes an elongate hollow vent conduit body supporting a filtration
media therein for allowing air to vent from the vial cavity while maintaining the controlled environment
within the vial cavity. 30Dispense cassette 310 includes a pump 342 operably connected to feed
flowpath 328 fontdifdoting fofigiatiidtghlfiten8ia] Puhp 3% thisndwgiizdstigd syeindmpinp which is
electrically or pneumatically controlled to draw a s [ (=] d.to then.gxpebthe source fluid
back out. At\gf?rgfp[\‘fg Ve %%ae\r% VI§:/ %?)?1%%%:%8% %i%% ?f\f%;%ﬁ%é?ghﬁ?gvigeg se]ectable’ fluid
communicatiénaeifher dtweeoephep iR ahsbbuik collebtive eiedi 8abtbe betiweeatpoump 342 and filter
316. 5Dispense cassette 310 may further incl P el.348 for.selectivelyaperating syringe
pump 342 grﬁlgl%/rgl\(}e %ﬁ’s}?g %slet(})}i 8lre}g‘? ﬁ]lﬁé% #(gjm b%%gl?r%g%%6eto proélsuct disp?n_se vial 322.
Associtatedélestribat nertiecf8nsBonubitrbled 348 arersHaowis bul MbendbdlédinrRigisre 5.
Alternatively, [t isfurther centemplateskihat diskanse parseis a0 mayinalidecgagpeetors for mating
with an extérior controller or ardware platform which provides appropriate actuation of the
elements withinihdivsiog! 3bRidblstiowhritrFighrecsyaispensedosss dite Sl pediides conhections to an
Inteqrity ek F3aLIIRII 0 ePale 7 ALINRRNARIS RGPS MBI, 352 LOIs operably
connected fo fee ﬁowpat 18s0as o provide selecta Ile fluid communication either between pump
342 and filter3t6romth e integripledaunindB6cnd filtdna1dspmintaghtpfitiBedrruidedss is connected
to seqond yalve 352,and 6 e 6f housing 312, fos CONNECHON 10, inieghity tegbunit 350.
20Disq;()&ensgné\gleésnéeﬁg%ﬁoﬁeﬁ%tggfdjg%q%ﬁrg vea%:e 374 and fourth valve 3%6 ‘inclorporajtea into filtrate
flowpath 320dPidmealvecd hrimighéhatiby rotine staduo fittyanectibwpaih groestrovia & Eelectable fluid

conmneqp e g alma e e 00
to remain within the lead shielded laminar flow cabinet so as to minimize operator
exposure to any radioactive fluid product remaining therein.
15
Again, it is contemplated that the interior volume of pump 242 may be smaller
than either of vials 222, 254, and 264. Therefore, pump 242 would likely undergo
multiple intake and expulsion cycles to direct the feed fluid to its appropriate
destination. Alternatively, pump 242 may have a large interior volume which is
20 sufficient to hold and expel all of the source fluid in a single expulsion stroke. In
either case, one of ordinary skill in the art would know to provide the proper actuation
control for pump 242 and for first valve 244. As noted hereinabove, actuation of
pump 242 and valves 244, 252, 274 and 276 may be directed by an onboard PLC

controller or by an off-unit hardware platform which holds and operates dispense

25  cassette 210.

Figure 5 depicts another dispense cassette 310 of the present invention.
Cassette 310 is similar in design and function to cassettes 110 and 210, however the
bulk vial and product dispense vials are provided at a location outside of its cassette
30 housing 312. Cassette 310 is depicted after bulk collection vial and product dispense
vials have been removed. Cassette 310 fits within the lead shielded laminar flow

cabinet so that environmentally controlled air may enter the cassette cavity during

5



25provide selectable fluid communication either between third valve 374 and a second product
dispense vial pierced by needle 382 or between third valve 374 and a third product dispense vial

pierced by needle 384. Each dispense needle defines a opposed first an nds and an
30 eIongatgﬁz}ezﬁg%@W%ath extending in open fluid communication thergf)%?&%%%ggégﬁ?of needles

380, 382, and 384 have a cross-sectional diameter which ensures that the septum through which it is
inserted is able tidilspenizbodtttie Auduicasecks 160 manbsilrmieAvRbATBIES Tttty of its

respective vial cavity.aswelliastpvensealasithe RerdiR iewitharawn terafiemetmaperation, a bulk
fluid source 346 is connected to feed flowpath 318. Fluid 5transfer through cassette 310 is

accomplished b§ PR FS2A22 dHecARES8A%CS [Soperly actuated, to draw the fluid from the bulk fluid
source into pump 342 itself. Valve 344 is then actuated to allow pump 342 to expel the fluid from pump

342 towards second valve 352, Valve 352 may. be actu to allow a fluid digected by. integrity test
unit 350 to impinge on gsf'ﬁt%zp }%éjﬁénﬁ ﬁﬁé}lé&%csaglfﬁ}ﬁ?g H%é | ﬁ%ﬁggé%r%ét%afl%gﬂlter may be
performed. Valvex@h2ninay tHielisponalternetiva ). Bécastuated wldwecttie Jiddiigvbdmihepump 342
through filter 3184010, [ iate Dol 3 BHOIEd BiickipaY. ReRiRe AlRalRC. ARGRIEIAT Lo the

actuation of third Vaive 374 an vaive into the product dispense vials through needles 382,
384 or 386. 15 flovgnths thehghstithet dispeniseadalalhdoehisdeivenase th prélprigtdhambuindof fluid, they

may be removedifromtheepdas.Ardrasaasied (awards A0.end 16, nredies 380,382, and 384

and the associated vent cannulas are maintained within a controlled environment, it is possible that a
new set of BoddBtedidfenSdisndioritdr Habhoyiad- ot séonAdetighvdreh diHew ¥ semacor

dispensement. Itpawmke.desireabliede ababtimesmaintaimhederd fewpataat filteate flowpaths

within a lead shielded_ laminar flow cabinehso as to minimize operator engsurg to an %a]%ioactive fluid
product through which a source fluid flows from an extertor fluid source through cassette 310,

Dispense cassette 310 also provides a filtrate flowpath 320 leading from filter 316 to

at least one product dispense vial. Feed flowpath 318 defines a feed passageway 324,
15  filter 316 defines a filter passageway, and filtrate flowpath 320 defines a filtrate

flowpath 328, Feed passageway 324 is thus in filtered fluid communication with

filtrate passageway 328 through filter 316.

With the product dispense vials connected to needles 280, 282, and 284 as

20 previously described, in an environmentally-controlled environment, the product vials
cavities provide the same GMP-compliant environment, such that all of the fluid
flowspace beyond filter 316 continues to meet the standards of the controlled
environment in which the needles are inserted into the product vials. Likewise vent
cannulas may also be provided to extend through the septum of a vial so as to allow

25 any entrapped air within the vial cavity to escape while still maintaining the product
filtrate fluid within the vial. The vent cannulas includes an elongate hollow vent
conduit body supporting a filtration media therein for allowing air to vent from the

vial cavity while maintaining the controlled environment within the vial cavity.
30 Dispense cassette 310 includes a pump 342 operably connected to feed

flowpath 318 for directing a flnid through filter 316. Pump 342 is desirably a syringe

pump which is electrically or pneumatically controlled to draw a source fluid therein

16



remaining therein and allow for subsequent connections to new product dispense vials. 25Again, it is
-contemplated that the interior volume of pump 342 may be smaller than either of vials 322, 354, and
364. Theref ’z%lﬂ%ﬁ’e %2 would likely undergo multiple intake and exqu%%Sthirect the feed
fluid to its appropriate destination. Alternatively, pump 342 may have a large interior volume which is
sufficient to hold and expel all of the source fluid in a sin%ll%&;{aulsion stroke. In 30either case, one of

ordinary skill in &8 @rhiFderPsibasaynsEoiRik itk SHopér oA mpeTy SOMRS Y And for first

valve 344. As n@é@@mﬁ&ﬁm@wgr&@m@ge&ibﬁqm 3ansivalyesidhd pdkded MuapdA76 may be
directed by PLC controller 348 or %i{)an off-unit hardware;3 fiaa'[é%rﬁ v@l% controls operation of

dispense cassef PP gHerEE YEHRTS It QiBPpERsE of the present invention.

5Cassette 410 effectively incorporates all of the same internal components as dispenser cassette 210

so the numbering nomgnciature wil be [etained for tis desqration, oWVl eSSl 430 includes a

Il
cassette housing 412 WhIERHS § Sﬁ%ed in"a manneér that allows a portion of cassette 410't0’extend

through an openipgating suifaceoha fhamar v Q%MMQ@MH@whbfr@mﬁiridépwﬁ@éééette 410
remains physicqy 00USide. e IAInaY o aRIAS CASSEURROUSING: 4175 56sled such from he

ambient environment so that cassette cavity 414 is in sealed fluid communication with the interior

cavity of the lanfifsehfiow Babiridrbelsdda tbeanosthAltsmasi siaws 18 Bigher cantcputati 8tats fluid transfer
apparatus to remajR withinsthe shiglded enciesusaftheraminandonncabinetis twihenseduce

operator exgosure while 15handling the shield blocks or product disPense vials. . .
1 hardware platform which provides appropriate actuation of the elements within

housing 312,

As shown in Figure 5, dispense cassette 310 provides connections to an
integrity test unit 350 for filter integrity testing. For this purpose a second valve 352
15 is operably connected to feed flowpath 318 so as to provide selectable fluid
comumunication either between pump 342 and filter 316, or the integrity test unit 350
and filter 316. An integrity fluid conduit 355 is connected to second valve 352 and

extends outside of housing 312 for connection to integrity test unit 350.

20 Dispense cassette 310 includes third valve 374 and fourth valve 376
incorporated into filtrate flowpath 320. Third valve 374 is operably connected to
filtrate flowpath 320 to provide selectable fluid communication either between filter
316 and a first product dispense vial pierced by needle 380 or between filter 316 and
fourth valve 376. Fourth valve 376 is operably connected to filtrate flowpath 320 to

25  provide selectable fluid communication either between third valve 374 and a second
product dispense vial pierced by needle 382 or between third valve 374 and a third

product dispense vial pierced by needle 384.

Each dispense needle defines a opposed first and second open ends and an
30  elongate needle flowpath extending in open fluid communication therebetween. Each
of needles 380, 382, and 384 have a cross-sectional diameter which ensures that the

septum through which it is inserted is able to fully seal about the needle so as to
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It is further contemplated that housing 412 is provided mechanically separable from the internal
components such that all of the internal components may be switched out after dispensing.

Connection rce of feed fluid and to the 20integrity test unit may ' % the lead
enclosure oﬁéeg?gﬁi}?g?&ﬂow cabinet. Housing 414 will thus provide an agggﬁ)@r @ré’g)%ogagrlﬁding the

environment of the laminar flow cabinet 416. Typically, the volume of housing 414 outside of the
laminar flow cabiéttaiaipenbennesER B e Y 5 AR ReRiHeY Z CATILT ReTainin &P Fotabinet
includes a hood.definiRrgs:passahrayghbrle4d 7 of 30-40mm diameter 25accommodate housing 412.
It envisaged that the two enclosures will be designed to allow the air flow from the laminar flow cabinet
to also pass through cavity 414. The external laminar flow cabinet 412 will house the shielded product
vial transport containers apgafiegtiepiaiRulifting eininissnydutstdhesinfernpddriclostteiavill house

the cassette and syrj actuation hardware. 30 .. . In yse, a sterile hagged kit wjll be opened within
the externallam 'gﬁiﬁg{ﬁ%%ﬁﬁé’f%ﬁ%@m‘ aé:ggtenr%%ﬁ}e}#rjlgé’e%ren%g{%’ g%’é%%%%&é%{gdsvial c?lips and
product vials wiirbgeppsitioned in thesshieltied tontamérgkDurihgpthvs progessp the meddles
penetrating the RraglishYiIB GRANGLRS 1WRe] Bl dlPkuened. Loeferee Alais il sapnect to ihe plate
lifting mechanism. he via retaining plate will sfot into position (n.b. the purpose of the vial retaining
plate is to prevetstadssastiftiridvirdi? théabshisiad b tainersihike the feddisepteddwithdraws the

needles from the, prayct.iak: 33 ERVISAREsRthis Plaie wiliRe-dequable andae) removed from

the laminar flow cabinét). Once the product vials are in position, the valve/filter cassette, syringe and

10collect VIR catrtsesprasati herBlighriavthe RtEarent¥ery ARt pEERPHAYEIHE vely, be

actuated to direct the fluid flow from pump 342 through filter 316 into filtrate
flowpath 320. The purified fluid may then be directed, according to the actuation of
third valve 374 and fourth valve 376 into the product dispense vials through needles
382, 384 or 386.
I5
Once the product dispense vials have received the appropriate amount of fluid,
they may be removed from the needles and transported towards an end use. If needles
380, 382, and 384 and the associated vent cannulas are maintained within a controlled
environment, it is possible that a new set of product dispense vials may be provided
20  for connection and a new round of dispensement. It may be desireable to at all times
maintain the feed flowpath and filtrate flowpaths within a lead shielded laminar flow
cabinet so as to minimize operator exposure to any radioactive fluid product

remaining therein and allow for subsequent connections to new product dispense vials.

25 Again, it is contemplated that the interior volume of pump 342 may be smaller
than either of vials 322, 354, and 364. Therefore, pump 342 would iikely undergo
multiple intake and expulsion cycles to direct the feed fluid to its appropriate
destination. Alternatively, pump 342 may have a large interior volume which is
sufficient to hold and expel all of the source fluid in a single expulsion stroke. In

30  either case, one of ordinary skill in the art would know to provide the proper actuation

control for pump 342 and for first valve 344. As noted hereinabove, actuation of
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actuation hardware. From a health and safety perspective, additional secondary shielding may be
required outside the laminar flow cabinet to protect the operator from the unshielded transfer lines

within the capj tively, if sufficient resource and infrastructure a %Ygg%lﬁsﬁqead shielded
laminar flow%ggk%}r?ﬁﬂé%gr?%e 15attached to the non-GMP hot-cell to house the entire diéfﬂensing

system. Figure 7 depicts a dispense system 510 incorporating gas detectors 502 and 504 for

detecting a gas BERE3 AN WbV at it tohtudd I Drherseay Bt RY Mithide SOt iéhg 512

defining a cavity,p in ¥rhich:is.suppertedme:fitsiimaniteldosuppostiog vedves44.64be and 552. Valve
544 directs fluid from a bulk collection vial 546 towards valve 545. Valve 544 also provides an input to

allow fluid to be directed from an integrity tester 550 towards valve 545. The integrity test fluid is
directed against the filgemendgios sidilier Sigiecdatsetanyfailuie prethe fittemddalve 545 25directs

fluid flow befween valve 544 to valye 552 or towards g gas-venting vial 559. A 20m1 syringe pump 542
is connecteé t %ﬁ?g“gé ¢ %f%aegt%é{d‘f'él\lﬁ(fm?&aftr%’rﬁ ?ﬁe cel r{/l%}néﬂ%d\tfh%)rlgﬁwot%egﬁ& St(gi]i ﬁ%ﬁs ispense fluid
out from the manifotdtadtltowheds: filberibd 60 Beydaafiter SkcefhiigdSdithstdebtoipken.

serially-connected fist and.sseond dispe fals.ait and edamhish Rieyide the yalving 574a-f
and fluid conduit?faév(?’g%g?é ?o%%rlg)ct t%ﬂé%i%g%éd fluid to'the product.dis.r%%nsl,e vials 522a-g,
respectively. Eathitcfligres progitienviraseoadd Givemieng ABroestitig i s8 @iackigsan  dpen container

body sealed by g glastomers; sarfunsoas tadefing.annclesed Mabsaulypfy fleiddelivery needle
580a-h is supported at the end of each respective conduit segment extendjng freely from the

manifolds. HheseUits deivarpHdlaesbinseSarsmiedragngdls Seistlnd S1BrEst e vials 522a-g and

559. Each of the;praguchvialshedagand gastveating Malibadsturtiensypparmanienvneade 540a-g

inserted through its_septum tQ allgw for entrapped gas to escape from the.vial as it is displaced by
fluid. 5 The pres@ﬁf?ﬁ%ﬁt?&ﬁ*&yo?ﬁ\g% e that f:o%’é{‘%to S%yﬁné%%%?laena filtrate

significant portion of its fluid transfer apparatus to remain within the shielded
enclosure of the laminar flow cabinet to further reduce operator exposure while

15 handling the shield blocks or product dispense vials.

It is further contemplated that housing 412 is provided mechanically separable
from the internal components such that all of the internal components may be
switched out after dispensing. Connections to a source of feed fluid and to the

20  integrity test unit may be made under the lead enclosure of the laminar flow cabinet.
Housing 414 will thus provide an adaptor for expanding the environment of the
laminar flow cabinet 416, Typically, the volume of housing 414 outside of the
laminar flow cabinet may be about 15625 cm” [25¢m x 25cm x 25¢m]. The laminar
flow cabinet includes a hood defining a pass-through hole 417 of 30-40mm diameter

25  accommodate housing 412. It envisaged that the two enclosures will be designed to
allow the air flow from the laminar flow cabinet to also pass through cavity 414. The
external laminar flow cabinet 412 will house the shielded product vial transport
containers and needle plate lifting mechanism, whilst the internal enclosure will house
the cassette and syringe actuation hardware.

30

In use, a sterile bagged kit will be opened within the external laminar flow

cabinet where the assembled needle plate and associated vial clips and product viais
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passageway less than approximately 50cm in length and about Inu-n in diameter, multiple fills are
possible without first venting the syringe prior to product vial fill. Should the length and the dimensions

of the tubing“r] sult in accumulation of gas in 10 the syringe, then there wil a5y ion on top of
3 2009/100428 . : 0 :
the product within the syringe pump. This gas should be vented prior to dispense in order to increase

accuracy and robustness of the dispensing. Without venting, pulling gas the plunger will generate a
under pressure, eltbpwshitenaddplimefaeial geraiae-aR e Bressue Wit RSRESeits in compression

of the gas WhiChp@Q&?aiﬂ%%Hﬁ%ﬁdE‘t thesysinge rRetercrstgldiniial Fpexpefimpnis indicate that a
tube of 1.5m results gives 2-3m1 of gas while pulling, and 1-2m1 while pushin%él‘?nd if the gas is

pushed all the weRPBRst tResRFG i tReiptrdanlenas the HirkrainpgBigin rE Lalptiniprevititt gas from
passing throughhs membranes.aEcing @asiiopgh tRrsaiensiaty eachithefitenintegrity and require

rejection of the entire batch from clinjcal use. 20 For increased accuracy of the venting operation a
gas/fluid de%ectoﬁh%%ffﬁ%tﬁéﬂ%ra W#ﬁlﬁ\t/\ﬁﬁer'é%? %Pé?‘%mﬁlh%?&’ E)f%%lﬂ%%%%é i -é@%t%"r%gg&to will be able
to accurately detéglsa- xdlusmvIiagdd dati o of idetedtbbad2amale hedbetiweriowalVesibdd and 545, or
between valves 545 and 552 depended on process response delay. It is 25expected that such a

arni oW Ca II{%%

. i nar 110w . . . .
solution will increase robustness and the process will be less challenging to validate as most gas is

vented prior to dispensing which ensures filter operation. Additionally, in order to automatically detect

air bubbles when perfoan&e%@gr@ﬁ% ntgorly RuRbigoint (rsteAladditional gag(fluid detector 504

may be installed between filter 516 and valve 574a. Operation and control of the system 510 30is

contemplatéll toB8sstavrdEaByF Btier SHBBRiFACSRSCNEEBRtFarETs S B HIaFitREdESOf housing 512.

Figure 8 depictsa:itiRRGatthadressntinvantion Kit-b0R-pievises aifliiehapibyyay-6,0 to be attached
to the output port of a dispense system. Fluid pathway 610 includes a filtrate flowpath 612 extending

between a steriléHRGTEIABREEEHIF LML IRE BMINaE HAM BRIAHAS R AiccRRFSEuct cavities of
various product Yials SprendsiedatitintihteKines withtiate Hobinpathaot2firtbigr inchiflesma first and second

three-way valve 616 and 618, .each controlling.fluid flow f jnput port 620, 630 thergof to up to
i o ADIREt €
two output ports%i‘ﬁ‘,r%"z%lglﬁ‘éﬁéété?c %réi,aféé‘p‘fgéﬁv%ryﬁ %atg{ré&ﬁﬁi%i%?g%l#‘ovéggtﬁ% i Ch
15  attached to the non-GMP hot-cell to house the entire dispensing system.

Figure 7 depicts a dispense system 510 incorporating gas detectors 502 and
504 for detecting a gas bolus within the fluid conduits. Dispense system 510 includes
20 ahousing 512 defining a cavity 542 in which is supported a first manifold supporting
valves 544, 545, and 552, Valve 544 directs fluid from a bulk collection vial 546
towards valve 545. Valve 544 also provides an input to allow fluid to be directed
from an integrity tester 550 towards valve 545. The integrity test fluid is directed
against the filter membrane of filter 516 to detect any failure in the filter. Valve 545
25  directs fluid flow between valve 544 to valve 552 or towards a gas-venting vial 559,
A 20ml syringe pump 542 is connected to valve 352 so as to draw fluid from the feed
vial 546 thereinto and to then dispense fluid out from the manifold and towards filter
516. Beyond filter 516, fluid is directed to the serially-connected first and second
dispense manifolds 517 and 519 which provide the valving 574a-f and fluid conduits
30 520a-g to direct the dispensed fluid to the product dispense vials 522a-g, respectively.
Each of the product vials 522a-g and the gas-venting vial 558 include an open
container body sealed by an elastomeric septum so as to define an enclosed vial cavity.

A fluid delivery needle 580a-h is supported at the end of each respective conduit

20



10further includes a first segment 640 of fluid conduit connected to input port 620, a second segment
642 of fluid conduit connected to first output port 622, and a third segment 644 of fluid conduit
connected tQ se g ut port 624 of valve 620. Conduit segment 644 &?ﬁ&%@ﬁ)@@?ﬁn output port
624 to inputqg?))r?@g ] g%&\tglve 618. A conduit segment 646 extends from first output port 632 of valve
618, while conduit 15segment 648 extends from second output port 634 of valve 618. Conduit

segment 642 sufssBHE S ety oW tbemegshiat Thewdu el ineretadierdefi6h into the

cavity 602 of a figst pradrie! Vidh P o SIRNler e GRNJ Wit BEGMRIMS B 46N ErGhSash:sviaport an
elongate needle 652 and 654 for insertion into the cavity 604 and 606 of second afgg third product vials

603 and 605, reSpetiAY SR BRHIGHUEAVEIL B0 T PRB BB S U KO TN S Sh e 8 ed
container body sealgdby aniglastenaefigppepiuints@aspofaafineethialsterils dispaanity 102id604, and
606, respectively. The septums are penetrable by the needles of the kit. Filter 614 spans across said
fluid pathway 610 and defines a filtrate 25 passageway 660 therethrough in fluid communication with
the fluid passageway dfffirstsegnenn640 oifittraie Hothapalitr 6 E2mAsypnd dedin kit d00afiltrate
flowpath 612 is provided.in, ar intam,.a. r Vi J for dispensing a
pharmaceutical Haid %?g(%é%gt%%geﬁgé%goggﬁ&%%fggg}iﬁﬁggﬁ 5%%%%5%&?2? %&%ﬁ%ﬁl@% a dispenser

system and thermdiltépigigiflatd pespbthe tdhapé Aservepsamiossoneremsiodadt o R dithbly, kit 600 is
stored and transported;in asealecielasipmetiehag whigh alsRAevidesakentialiadenyronment. For

both the filtrate flowpath 612 and the elastomeric bag, the controlled environments described are

GMP-compgfant fo sxanss-ilcs tharrsral G er&romt e prieBitisRtBH 2oMaHisisteL#hat kit 600

may be providedinihersiesie dagiwish thadd pauctyinigsitber sepatatadrefidraruthenaedles or with
the needles inserted‘ther‘eiﬁ. Should the p Ilrii?il(:t vials be prrﬁzided saparf;\te(g frorﬁ the netedles, the bag
should be opend8 MG hEEAEERER e IS YhE VIR iRA & 83 BifrReREy oIt énvironment.
After dispensemenddnpeethad progudiiviaise ehchameaylbenemovedfmmrisrespactivesmedle and

Ui a larinay B RS0 ShSU o AR e e o Eeag e yepE AL, Dt
dispensingl31 OFigueifenslitdiaepibttanoterebule pllisceiifting-relctaanis by tit 185 0ned
1-2ml while pushing, and if the gas is pushed all the way out the filter will be
unusable as the filter is hydrophilic and will prevent gas from passing through the
membrane, Forcing gas through threatens to breach the filter integrity and require
rejection of the entire batch from clinical use,
20
For increased accuracy of the venting operation a gas/fluid detector 502 is
installed that will reduce or eliminate product loss as system 510 will be able to
accurately detect a bolus. The location of detector 502 may be between valves 544
and 543, or between valves 545 and 552 depended on process response delay, Itis
25  expected that such a solution will increase robustness and the process will be less
challenging to validate as most gas is vented prior to dispensing which ensures filter
operation. Additionally, in order to automatically detect air bubbles when performing
the filter integrity bubble point test, an additional gas/fluid detector 504 may be
installed between filter 516 and valve 574a. Operation and control of the system 510

30  is contemplated to be provided by either onboard electrocontroller 548 or from

outside of housing 512.
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the present invention. Lift 850 accommodates a first and second dispense vial 822 and 824. Vials 822
and 824 are shown to be of differenct sizes so as to illustrate that the operating principle of lift 850 may

be applied tg dispense vials of varying sizes and capacities. Each of vial éi 4_provide a
i TR,

container bc}?tliyé gogﬁz 824a, 15respectively, as described hereinabove 824 also

provide vial caps 822b and 824b which seal the vials with a pierceable elastomeric septum. The caps
provide open access tbigvEn §dspisttivéiseplurhdedeen Bueationb&piePadidashititeedle and vent

needle as previgyaly deseribest ﬁ%@ﬁ&%ﬂ@'iﬁe%ﬁﬁ@(ﬁ&- 824 dnciudearefativepmagpw neck portion
822c and 824c between their container bodgﬁZO and cap. The provisigns of neck portions 822c and

824c allows each ¢ilxctydse hElakdtenrt) it ssoeading Peyagserisele dbirs fip HeriSelow. The
present inventiog&ReteM platestnal faawis mavinem gvidedtaswast of akiswighohedispense
cassettes of the present inyention or, alternatively, as a separate device for use with conventional
dispense sySte g‘?‘ﬁé@iﬁ%ﬁ@? fudes an elongate planar needle plate 852 and an elongate planar
vial plate 854 which may be urged towards and away from each other while each holds one or more
dispense vails or one diiimoedIdispahsd AhothennpneddiesiiFhendispendéhardwent dieellés are

contemplated o, gfiher ield disly A dne Aaesle 0RIRIS (scdBsE AR BEFINARRYEOr by

needle clip of the presént invention, described more fully with the description of Figures 11 and 12. Lift
850 also includexiiaiorigale gidharbatd 856 winertaappditscapstaiidisdipusre®da-d as well as first

and secong pisioRf36Qa.and 8690 Base: plate Bhfi@RchasR A Riale1 85 2 ghe Rackfixgd to opposing
ends of posts 858a-d. Pistons 860a and 860b include a piston rod 862 fixed to base 856 and a

overlying and sli§eayexnsatiabebibtsheepnisrataed By RALPHIRE 88492 PHided to piston
cylinders 864a apgn@edBEncasidpauealiciQRIS Sancanay pon iee devplase 852, For each vial

to be accommodated by lift 850, needle plate 852 and vial plate 854 define an.elongate open notch
870 and 872, re%]é’é1 ﬂVéﬁ%’?&P?ggéW%I‘gs ﬁgtevﬁﬁi%nc?ff)tp&rt 05 ngé?:'lfop%l IRl gg\%g?ﬁ%‘éer?ggdle and vial
plates provide afecideiricahecyé8blacaddiB8d fiaboupthevrédfedtivévadtthesh87@@ddi872 for
engaging e vial U ANy B RER SR RSN S AT BEClie WS A BRAN W fathvell >
described for vial 822 al oug it

supports an elongate hollow needle 650 at the free end thereof for insertion into the

cavity 602 of a first product vial 601. Similarly, conduit segments 646 and 648 each

support an elongate needle 652 and 654 for insertion into the cavity 604 and 606 of

second and third product vials 603 and 605, respectively. Each of product vials 601,

20 603, and 605 include an open-ended container body sealed by an elastomeric septum

50 as to define the sterile vial cavity 602, 604, and 606, respectively. The septums are

penetrable by the needles of the kit.

Filter 614 spans across said fluid pathway 610 and defines a filtrate

25  passageway 660 therethrough in fluid communication with the fluid passageway of
first segment 640 of filtrate flow path 612. As provided in kit 600, filtrate flowpath
612 is provided in, and sealed to maintain, a controlled environment suitable for
dispensing a pharmaceutical fluid product therethrough. Kit 600 is thus adaptable for
connection to a dispenser system and then directing fluid from the dispenser system to

30  the product vials. Desirably. kit 600 is stored and transported in a sealed elastomeric
bag which also provides a controlled environment. For both the filtrate flowpath 612
and the elastomeric bag, the controlled environments described are GMP-compliant

for sterile fluid transfer operations. The present invention contemplates that kit 660
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will be clear to one of ordinary skill in the art that similar procedures would be followed for vial 824 or
any similarly-constructed vial. Operation of lift 850 is contemplated to be controlled by the controller of

a dispense %953355?1%;5@9 present 15invention, although it is further contp%&ggémgﬁctuation may

be controlled separately. Lift 850 is designed to begin from the position shown in Figure 9, with the
needle and vial plates brought in near proximity to one another, with piston cylinders 864a and 864b in

the extended corfiybeaevided iRide skrttibagorthilepecdist dalashar serifsthabidr %50

attached, onto lift. 8§50 swehdhat theneck2Qrartivke 2 2hisule eaivadithinReiehr8vidstich that vial
822 is held about necléf:ﬁortion 822c by edge 854a. Similarly, in this same mation, vial C”f% 950, at

trench 962 (dest3EticthBREHIR ekt (Re 3 s A 4 B ORePSE AR RSB B8 5Ade i hereabout
by edge 852a. ThafidhneedismiB0randcsant neceieikbznidescribedihprainaboviajaniay be inserted

through vial_clip 950 and yial cap 822ba either %effl%rrg or 2? after Icl)lad&?egathdesyoi%da(g\rd clip onto lift 850, at
the operato?‘s dRESFEH Ir%?%rﬁaﬁe%éﬁglﬂ‘@ may be'€dnriected to a dllspense system as appropriate
for the present imasyiord Bulingdispenseeofaifigithémodink 8225 lift:850thalds sxalBamend vial clip
30850 in place. Once dispensing.is.c el ' : ay be retracted
away from neeoITéQgIaastéi %‘%ﬁr@é} gﬁé %u b?ﬁ%%%%gér&y t%%ﬁﬁ%ng %%?\it&r?gé%% gr% the fluid needle.
The operator magntrsteddmov o8 disAsnY g 850. It will be appreciated by those of skill in the
art that the linkage mechanism of lift 850 may be refit so that needle plate 852 is affixed to cylinders

860a and 860b such that separation of vial 822 from clip 950 is accomplished by extending piston
5cylinders 18 raise nedd@ IS8y Frith IRINGaRId e PRt L PR EcEARS T, %F%Q 5418 Phe opposed

ends of posts 858argkfamRAseH0. ISHEIRcontigwations describectordtb@mbodirgal, e.g., in
o viay ot 4/ VRl 130 PRE: OISR RS FAGEIR: Q268810 SRRL e REpsent

the operating principle of lift 850 may be applied to dispense vials of varying sizes
and capacities. Fach of vials 822 and 824 provide a container body 822a and 824a,

15  respectively, as described hereinabove. Vials 822 and 824 also provide vial caps
822b and §24b which seal the vials with a pierceable elastomeric septum. The caps
provide open access to their respective septums to allow each to be pierced by a fluid
needle and vent needle as previously described. Additionally, vials 822 and 824
include a relatively narrow neck portion 822¢ and 824c between their container body

20 and cap. The provisions of neck portions 822¢ and 824c aliows cach vial to be held
thereat by lift 850 as will be described more fully hereinbelow. The present invention
contemplates that the lifts may be provided as part of a kit with the dispense cassettes
of the present invention or, alternatively, as a separate device for use with
conventional dispense systems.

25

Lift 850 inciudes an elongate planar needle plate 852 and an elongate planar

vial plate 854 which may be urged towards and away from each other while each
holds one or more dispense vails or one or more dispense and vent needles. The
dispense and vent needles are contemplated to be either held directly by the needle

30  plate (as described hereinabove) or by a needle clip of the present invention, described
more fully with the description of Figures 11 and 12. Lift 850 also includes an

elongate planar base 856 which supports upstanding posts 858a-d as well as first and
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10950 includes an elongate clip body 952 typically formed from a plastic material that is suitable for
use in pharmaceutical dispense operations. Clip body 952 includes opposed first and second ends 954
and 956, respectively. First end 954 is adapted to be removably attatche @’ of a vial and
for this purp(‘ﬁ%%%%%ﬁ%%ﬁ defines a number of deflectable petals 958 fre&?ﬁ%egr‘% %}g??glend 954. Clip
body 952 defines 150pen grooves 960 about each petal 958 so as to facilitate the deflection of the

petals during attseshpderisienablrand 6D rroRns vialcty arbrsedly Dse 8fsoxtetitddidpddAnular trench
962 between oppgsath SidRals 4386 966: (AN DGedl s ARESEHEC RV eogding eRgagement

between clip 950 and one plate of a vial lift mechanism of the present invention by receiving the plate's
opposed notch &a1§a% $rdrand. ey advipernthsEfsabdy £2 MU pigsn Glndes 8ot ity 968 into
which the cap ofia inserted Watiisseeeive@nAgditienadlys cachaslipetals S58suppeisandnwardly
facing detent 970 which will deflect ayay.f a vial cap,during insertion and r | operations while
also providifg aﬁ'ﬁ‘?ﬁ?é’??gﬁl%%ﬁﬁ‘iﬁﬁﬁ%gg%&%? tHE ‘Q%{/fglli)ga %ﬂlé%of%ﬁfiﬂ %Ezﬁ%@mo cavity 968.
Secqnd lend QS&H@dlu@m%ﬁwﬂdaﬁsL@me SurtadmO72 Amek atsepontotarisiierse litface 974
longitudinally sgparat%gcli) nu standln%%g:?l edé/yall 9&16.(51 %Eig%gé%gggfdaeﬂgfsg JIE%&%@%{%JI’G 980 and

surface 974 defines a se dn?jrép%a’rlfﬁ?é 9 aplggély 3 Ines a first elongate passageway 984

extending in fluicdiebphates micatibrelysiivesiticabedaer85980ranth ta ity E8ICaptity 954hekso defines a
second elongate;pRgsageway %ﬁ%ﬁ@igﬁﬂ%ﬁﬁﬂg@%z%g}?&@@wpen aperture 982 and cavity
6 ori

968. Each of passageways 984 and are arranged to provide for insertion of a needle therethrough
so as to difékt the needle through the septum of an inserted vial cap and thereby place the needle

passageway in fluid copgmuniaatian wikhie vty Asshewnisdrigur 2odimbodyi952 defines
passageways 984 and 986 in a lon it_uggall -tapering orientation such that the tw{g passageways join

at a junction 988! R WiRA %ﬁlr}lé’ﬁé}?? S8 PR PL SRR RIS rceable septum of
a vail cap is posfitiaeddrodrdgdyingrregisinitherewithinbedirably Opeestbpasiadgivays 984 and 986

willprovide transit f a fluid delvery, pesce whie the gier of gassageways 984and, 986 wil
accommodate aVant Headie thars rough SO TOthat each pierce’an underlying vial’cap septum.
15  invention, although it is further contemplated that actuation may be controlied
separately. Lift 850 is designed to begin from the position shown in Figure 9, with
the needle and vial plates brought in near proximity to one another, with piston
cylinders 864a and 864b in the extended configuration. In this configuration an
operator loads vial 822, with vial clips 950 atiached, onto lift 850 such that the neck
20 portion 822¢ is received within notch 872 such that vial 822 is held about neck
portion 822¢ by edge 834a. Similarly, in this same motion, vial clip 950, at trench
962 (described more fully for Figures 11 and 12}, is received in notch 870 and held
thereabout by edge 852a. The fluid needle 180 and vent needle 162 (described
hereinabove) may be inserted through vial clip 950 and vial cap 822a either before or
25  after loading the vial and clip onto lift 850, at the operator’s discretion. Similarly,

Needle 180 may be connected to a dispense system as appropriate for the present

invention.

During dispense of a fluid into vial 822, 1ift 850 holds vial 822 and vial clip
30 850 in place. Once dispensing is completed, pistons cylinders 860a and 860b may be
retracted away from needle plate 852 so as to pull vial 822 clear of both the vent

needle and the fluid needle. The operator may then remove vial 822 from lift 850.
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Clip 950 provides a convenient and reliable assembly for holding and directing each needle through
the septum of a vial so as to enable proper fluid dispensement-while also holding each needle within

clip 950 as the.vi ip 950 15are separated after dispensing operati lete. Due to the
tapered aligk?ﬁ)eir?té %??%gg%ésageways 984 and 986, it is contemplated that c?i%%%% 039| %“a{ttached toa

vial prior to either the fluid delivery needle or the vent needle being inserted therethrough prior to
dispensing operations. However, the present invention comtemplates that, space permitting, one or

both of passageways 98¢ang 986G BnarexiendJopgiudingiie 2RtNRUSMGIR ROV B 80 &S to more

easily allow a vial clig of the present invention to hold the two needle bodies as the clip is attached to a
vial cap. While th& palieavaiedmbsaifumest ihBlreSins iEntdn RALTE AR %@5& 25described, it

will be obvious teutihoser skiflestivh hevait shatehacgesand madifications yrayhd mateowithout
departing fr mthel\i]té? chings of thecgnv ntion. The matter. set forth in Lhe féiregoin d X%%qgon and

accompanying dra eé.%tf)s SHEETDY Eétf/ %‘?Wu&?&fo%%%f A Mofad™a limiation: The actual scope
of the invention isdrigrdedidatbefdefingth $a-thedollbwerkp clainisavhen giewed irteicpfoper

perspective bas%ges% n &{111% trigruartﬂ NHAT '&8&%&%@9 %ﬁoilk'%ogiﬁﬂ ger cassette for dispensing a
fluid provided by a fluid source, said cassette comprising: 5a housing defining a housing cavity, said

housing supporting in said cavity an elongate feed flowpath defining a delivery passageway;
Figures 11 and 12 depict a vial clip 950 of the present invention. Vial clip

10 950 includes an elongate clip body 952 typically formed from a plastic material that is
suitable for use in pharmaceutical dispense operations. Clip body 952 includes
opposed first and second ends 954 and 956, respectively. First end 954 is adapted to
be removably attatched about the cap of a vial and for this purpose body 952 defines a
number of deflectable petals 958 freely extending to end 954. Clip body 952 defines

15 open grooves 960 about each petal 958 so as to facilitate the deflection of the petals
during attachment to and removal from a vial cap. Clip body 952 also defines an
annular trench 962 between opposed sidewalls 964 and 966. Trench 962 is adapted to
provide mating engagement between clip 950 and one plate of a vial lift mechanism
of the present invention by receiving the plate’s opposed notch edges therein.

20

As seen in Figure 12, first end 954 defines a vial cap cavity 968 into which the
cap of an inserted vial is received. Additionally, each of petals 958 supports an
inwardly facing detent 970 which will deflect away from a vial cap during insertion
and removal operations while alsc providing an interfering holding force against the

25 vial cap when fully inserted into cavity 968.

Second end 954 includes a first transverse surface 972 and a second transverse
surface 974 longitudinally separated by an upstanding headwall 976. Surface 972
defines a first aperture 980 and surface 974 defines a second aperture 982. Cap body
30 954 defines a first elongate passageway 984 extending in flaid communication
between aperture 980 and cavity 968. Cap body 954 also defines a second elongate

passageway 986 extending in fluid communication between aperture 982 and cavity

25



an elongate filtrate flowpath defining a delivery passageway; a sterilizing filter providing a filter element
defining a filtration passageway positioned in fluid communication between the delivery
10passageways. of said feed and filtrate flowpaths; a pump means o ed to said
feed roWpatWéJ%og?/é%ﬂff%% a fluid through said filter element; a first va?v%%er%é\??](%r(lg%%e&]ectable fluid
communication between one of said pump and the fluid source and said pump and said filter; 15at
least one produdbdispesisel prssreaviaLs & WeainsbHG e geddrinvaida (i insssieviatd in fluid
communication Wé@&i%@fféxgﬁﬁié!@é}{ Rassaasefsald fitiateiovmath. _pa.wheteimsaideialicavity and

said delivery passage of said filtrate flowpath is provided as an environmentally-controlled volume; and

20a controller fof IR (RERPHPERTAE RSRISHRNEEPaNP SHi Sarvunesien WEhhgiv&t: fluid from the
fluid source to saigiaf leasiene predust dispenseyiabs2. drdisppnsessassalta efcimid afurther
comprising: 25an integrity test flowpath; a second valve providing selectable fluid .communication
between saitl defe/H ?.Ji-‘é&éw SF SR HRREHEWFAIRNG gﬁg%ﬁegaaiﬁs g tESt iBwpath and
said filter. 303.Add& penrgatgassketiey ol A68mIinftrh 88 ¢ onipristdgrasteaotid proderticdispense vial;

septum of a vail cap is positioned in underlying registry therewith. Desirably, one of
passageways 984 and 986 will provide transit of a fluid delivery needle while the
other of passageways 984 and 986G will accommodate a vent needle therethrough so

10 thateach pierce an underlying vial cap septum.

Clip 930 provides a convenient and reliable assembly for holding and
directing each needle through the septum of a vial so as to enable proper fluid
dispensement while also holding each needle within clip 950 as the vial and clip 950

15  are separated after dispensing operations are complete. Due to the tapered alignment
of passageways 984 and 986, it is contemplated that clip 950 will be attached to a vial
prior to either the fluid delivery needle or the vent needle being inserted therethrough
prior to dispensing operations. However, the present invention comtemplates that,
space permitting, one or both of passageways 984 and 986 may extend longitudinally

20  through clip body 952 so as to more easily allow a vial clip of the present invention to

hold the two needle bodies as the clip is attached to a vial cap.

While the particular embodiment of the present invention has been shown and
25 described, it will be obvious to those skilled in the art that changes and modifications
may be made without departing from the teachings of the invention. The matter set
forth in the foregoing description and accompanying drawings is offered by way of
illustration only and not as a limitation. The actual scope of the invention is intended
to be defined in the following claims when viewed in their proper perspective based

30 on the prior art,
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WO 2009/100428PCT/US2009/033551 a third valve providing selectable fluid communication
between said filter and one of said at least one product dispense vial and said second dispense vial. A
dispenser C@%‘EH@/%@%@m 3, further comprising: a third product dispensgjatissniostizaalve providing
selectable fluid communication between said filter and one of said second product dispense vial and
said third dispense vial. A dispenser cassette of claim 1, further comprising: a bulk collection vial
having a bulk coftdfidaleddur BBkt in intermediate fluid communication between the fluid source
and said first valve. A dispenser cassette of claim I, wherein said pump means comprises a syringe
pump. A dispenser cassette of claim 1 erein said at least one praduct.dispense vial further
commises a corﬂtainer%g&? ﬂ’a%@fncﬁsgﬁt% 8?1%8 LA é@lhg‘rp elas odr%ggr?'chsuel%tslfr%r C Svrsieélrdein said filtrate

flowpath removably extendsdhoaygisisaid septum. A dispenser cassette of claim 7, further comprising
a first dispepse needle_support n said filtrate f;lgvy thy said ficst dispense, negdle having opposed
first and secglond open %Elggsgglﬁ(?d éﬁﬁﬁéqé%uselflo%%atleﬂ%el_d% }%\Aga‘iﬁg extle%ding theret?gtween, said
first dispense needle extendiny thraighfseddlsepairdefinbig RUtEASOOPREPESHAY dispense vial. A

dispenser cassette of claim & yharein. 3AithA! fEaANGREARLSisReps VAL uher comprises a vent
i i

conduit extending through said septum, said vent conduit supporting a filtration media therein for
allowing air to vent from said ¥Egrairing FkiePrEiARHlY ke eBEHARERABIFHER of said vial cavity.
WO 2009/ 100428PCT6‘A§39&9£9%%§§1%D6C1 in fluid communication between the delivery

10 passageways of said feed and filtrate ﬂowpaths;

a pump means operably connected to said feed flowpath for directing a
fluid through said filter element;

a first valve providing selectable fluid communication between one of
said pumnp and the fluid source and said pump and said filter;

15 at least one product dispense vial having a vial cavity, wherein said
vial cavity is provided in fluid communication with said delivery passage of
said filtrate flowpath, and wherein said vial cavity and said delivery passage of
said filtrate flowpath is provided as an environmentally-controlled volume;
and

20 a controller for selectively operating said syringe pump and said valves
so as to direct fluid from the fluid source to said at least one product dispense

vial.

2. A dispenser cassette of claim 1, further comprising:
25 : an integrity test flowpath;
a second valve providing selectable fluid communication between said
defivery passageway of said feed flowpath and one of said integrity test

flowpath and said filter.

36 3 A dispenser cassetie of claim I, fusther comprising:

a second product dispense vial;
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a third valve providing selectable fluid communication between said filter and

one of said at least one product dispense vial and said second dispense vial.

A dispenser cassette of claim 3, further comprising:
a third product dispense vial;
a fourth valve providing selectable fluid communication between said filter

and one of said second product dispense vial and said third dispense vial.

A dispenser cassette of claim 1, further comprising:
a bulk collection vial having a bulk collection cavity positioned in

intermediate fluid communication between the fluid source and said first valve.

A dispenser cassette of claim 1, wherein said pump means comprises a syringe

pump.

A dispenser cassette of claim 1, wherein said at least one product dispense vial
further comprises a container body having an opening sealed by an
elastomeric septum, wherein said filtrate flowpath removably extends through

said septum.

A dispenser cassette of claim 7, further comprising a first dispense needle
supported on said filtrate flowpath, said first dispense needle having opposed
first and second open ends and defining an elongate needle flowpath extending
therebetween, said first dispense needle extending through said septum of said

at least one product dispense vial.

A dispenser cassette of claim 8, wherein said at least one product dispense vial
further comprises a vent conduit extending through said septum, said vent
conduit supporting a filtration media therein for allowing air to vent from said

vial cavity while maintaining the controlled environment of said vial cavity.
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14. 25 15. 30 A dispenser cassette of claim 3, wherein said second product dispense vial further
comprises a container body having an opening sealed by an elastomeric septum, wherein said-filtrate
flowpath renqg&azla%/?&%ds through said septum. A dispenser cassette oé_vglla]%’gzwwgyggg r comprising
a second dispense needle supported on said filtrate flowpath, said second dispense needle having
opposed first and second open ends and defining an elongate needle flowpath extending
therebetween, saftd secbiéeRBpERaEseiEeRfis] dkgreRcEgh seradsstine 8FBadcsdebnd product

dispense vial. A diSpenﬁ@{h%l@@l%HﬁS% gladMalderwhevainsaichsepend Predeckdigpense vial further
comprises a second vent conduit extending through said septum thereof, said second vent conduit
supporting a filtration n?é?ffél‘fﬁé’t‘eﬁ‘ﬁ%@aﬁﬁ%ﬁlﬁ{j] é"i‘l‘qglvé%?%W@Q&WW&W&‘W‘Q&@@@&BM product
dispense vial while maigiaisépg:the controlled environment of its vial cavity. A dispenser cassette of
claim 4, wherein said third product dispense vial further comprises a container body having an opening
sealed by an elastomeric septum, wherein said filtrate flowpath removably extends through said
septum. A dispemser cassefperséctasmaticffuither] Oofnptisingrarthsidzdispenskdigedie stpiorted on
said filrate flowpalh, sai NI Alshense needie avind apeosed fist.and,seapnd gpgn ends and
defining an elongate ne‘eHPeIﬁowpa% ex%en ing therebetween, saidthird gllspen‘se néedle extending

through said septum ofmi@etﬂifdspmd@wmépen@émiam& didperser chhosettarofdialovietiwherein said
third product dispense Vil e SOMRISeS ﬁﬁbH&y@agga%ih@gﬁ@@gdﬁ%@%gﬂi&ﬁﬁptum
o)

thereof, said vent conduit supporting a filtration media therein for allowing air to ven
10 septum of said second product dispense vial.
12. A dispenser cassette of claim 11, wherein said second product dispense vial

further comprises a second vent conduit extending through said septum thereof,
said second vent conduit supporting a filtration media therein for allowing air
15 to vent from said vial cavity of said second product dispense vial while

maintaining the controlled environment of its vial cavity.

13. A dispenser cassette of claim 4, wherein said third product dispense vial
further comprises a container body having an opening sealed by an
20 elastomeric septumn, wherein said filtrate flowpath removably extends through

said septum.

14, A dispenser cassette of claim 13, further comprising a third dispense needle
supported on said filtrate flowpath, said third dispense needle having opposed
25 first and second open ends and defining an elongate needle flowpath extending
therebetween, said third dispense needle extending through said septum of

said third product dispense vial.
15, A dispenser cassette of claim 14, wherein said third product dispense vial

30 further comprises a third vent conduit extending through said septum thereof,

said vent conduit supporting a filtration media therein for allowing air to vent
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WO 2009/100428PCT/US2009/033551 from said vial cavity of said third product dispense vial while
maintaining the controlled environment of its vial cavity. A dispenser cassette of claim 4, wherein at

least one of said first valye, third valve, and fourth valve is a stopcock valygrAdigifRsa) cassette of
claim 2, wherein saldosecond valve is a stopcock valve. A dispenser cassette of claim I, further

comprising a sterile bag enclosing said dispenser cassette. A dispenser cassette of claim 8, further
comprising a needle stippbreidiatal GryExslespe b PRt Porsteh iR WA B0%ERE %% needle
extend into the cavity of,saifhat lsasbaneRisductdisRense vials and a second position in which said
dispense needle is retracted clear of said at least one product dispense vial. A dispenser cassette of

claim 19, further comprising an actuator for moving said needle support plate between said first and
second positionggA dispengereassaiacaiiaaim 4, wirthen eomprisirgd daifhoodibdagiiod, said
flowhood adaptor com nsmgag?%f ow&gﬁgg adagtor hOUEI@% geflnlng an adaptor cavity for receiving said

dispenser cassette the @*ﬁ?’ b} ea}‘aaﬁ’ttgp %Ogusmg Surther defining at least a first aperture

therethrough for conducting airflow therethrough, said first aperture being positionable within a laminar

flow cabinet. A laminar fIg, 1000 adapter payingsan AdaRnEUBLEAARARPIG [0 & sk aminar flow

hood having a first cavity so as to allow a fill conduit located within said first cavity of said first laminar
flow hood to extend into said adaptor cavity, wherein said adaptor cavity contains the dispenser

cassette of claimg. 4 dispenser cassette of claim 1, further comprising a sterile bag enclosing said

10 dispenser cassette.

19. A dispenser cassette of claim 8, further comprising a needle support plate
| urgeable between a first position in which said dispense needle extend into the
cavity of said at least one product dispense vials and a second position in
15 which said dispense needle is retracted clear of said at least one product

dispense vial.

20. A dispenser cassette of claim 19, further comprising an actuator for moving
said needle support plate between said first and second positions.
20
21. A dispenser cassette of claim 1, further comprising a flowhood adaptor, said
flowhood adaptor comprising a flowhood adaptor housing defining an adaptor
cavity for receiving said dispenser cassette therein, said flowhood adaptor
housing further defining at least a first aperture therethrough for conducting
25 airflow therethrough, said first aperture being positionable within a laminar

flow cabinet.

22. A laminar flow hood adaptor having an adaptor cavity connectable to a first
laminar flow hood having a first cavity so as to allow a fill conduit located
30 within said first cavity of said first laminar flow hood to extend into said
adaptor cavity, wherein said adaptor cavity contains the dispenser cassette of

claim 1.
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