1 CELL HARVESTING DEVICE AND SYSTEM BACKGROUND OF THE INVENTION [0001]Desired
target cells such as leukocytes and/or stem cells can be eluted from leukocyte depletion filters, and used
in a variety of applications, including surgical use. However, methods for preparing these cells have
suffered from drawbacks, such as labor intensiveness, cell contamination, and/or the inability to maintain
a closed system. [0002]The present invention provides for ameliorating at least some of the
disadvantages of the prior art. These and other advantages of the present invention will be apparent from

the description as set forth belows EBRIBEFRBIHEVMARYOEF THRBNHVERSHTEN [0003]An embodiment of the
invention provides a biological fluid processing device comprising (a)a housing comprising an inlet port
and an outlet port and defining a fluid path between the inlet port and the outlet port, the housing further

comprising an elution fluid inlet portpmdiaaitaoRprd oy R mNEfilpoous leukocyte depletion filter having
an upstream surface and a downstream surface, disposed in the housing across the fluid flow path;

wherein the '[’686%0” '?HQ?H&?&F%@E%%E&EW&Q\M& %Qfamd%@ﬁ%%%%%%i@'a filg, and, the outlet

port, the elution fluid inlet port, an ain port, are ownstream e downstream surface of the

leukocyte defEliBpviREERREesy HIERTS 1REHESREIRAMBIESPRIISSES RS pEgbidinisyeicahYSSlate having a

first surface ansha s@constisoliaes, pﬁ&ﬁ@ﬁ@iﬁéi@%&@ﬁ%ﬂﬁﬂﬁﬁﬁ@é%é@%ﬁa@l%@n the
diffusing plate is dis osed |n kge housm betwee Toi Bé}lﬁl\%{ﬁﬁtream surfage of the leukocyte depletion filter

and the outle'tmﬁﬂﬁzﬁﬁ?ﬁﬁo%ﬁ P%%?JBHI e, Y me?égéh? °§§9t§}4§t1‘§r?)rowded comprising
an embodimé¢adas] the Wh:éqgmmrimerMoessmmgddﬁ\mGeamdiomw@anmlohmmaamastages

container, Moy preferaaly. %'88&5% Qlﬂf‘arﬁt ?ri%erﬂ Celf\?lan d &?;{H $rgkthe

containers comprises a container suitab or cryopr ser atlon 0 cytes [0005]In
an embodiméh Q?ﬁ%@tﬁﬂ@%é@bf@iﬂ’g%‘@ﬁé invention, a method for

BRIEF SUMMARY OF THE INVENTION

[0003] An embodiment of the invention provides a biologiti#d processing device
comprising (a) a housing comprising an inlet pod an outlet port and defining a fluid path
between the inlet port and the outlet port, thesirayufurther comprising an elution fluid inlet
port and a drain port; (b) a porous fibrous leukeaepletion filter having an upstream
surface and a downstream surface, disposed inothgrtg across the fluid flow path;
wherein the inlet port is upstream of the upstrsaniace of the leukocyte depletion filter,
and, the outlet port, the elution fluid inlet patd the drain port, are downstream of the
downstream surface of the leukocyte depletionrfiltereferably, the device further
comprises a perforated diffusing plate having st Burface and a second surface, disposed in
the housing across the fluid flow path, whereindhtusing plate is disposed in the housing
between the downstream surface of the leukocytketiep filter and the outlet.

[0004] In another embodiment, a biological fluid procegssgstem is provided,
comprising an embodiment of the biological fluid@gessing device, in fluid communication
with at least one container, more preferably, astiéwo containers. In one embodiment of
the system, one of the containers comprises aio@ntsuitable for cryopreservation of stem
cells and/or leukocytes.

[0005] In an embodiment of a method according to the iiwana method for
processing a biological fluid comprises passingttioéogical fluid through an embodiment

of the biological fluid processing device, for exas) (a) passing a biological fluid from a



processing a biological fluid comprises passing the biological fluid through an embodiment of the
biological fluid processing device, for example, (a) passing a biological fluid from a 2 first container
through a biological fluid processing device comprising a housing comprising an inlet port and an outlet
port, and defining a fluid path between the inlet port @nd the outlet port, the housing further comprising an
elution fluid inlet port and a drain port, and a porous fibrous leukocyte depletion filter having an upstream

surface and g dowsRHRRMISWIBRS HisREREd il'&iH“ErBQ&@E@\ﬁEéO&ﬁﬂBﬁsﬁ%dafWQ%W%Hgthe inlet

port is upstream of the upstream surface of the leukocyte depletion filter, and the outlet port, the elution

fluid inlet por@hiEIROT AN BEreuliR! BB AFEARHRaHES, heusendiigdeiegrrard kscottigiepletion
filter; and passingtiesikoaylegdanieseddipaginpbiiifondithetporepar ivarasecend copsabner; (b)
passing gas %ﬁ%%g ethﬁo%%%e{j ‘ngétt%ap]dﬁﬁjésf I%\%’H %Flljog{(r:éasl rﬁljl{g"% é[??} tr%nggwnst[eam chamber from the

. wnsueam,suriace, . .
housing throug rain por e second ¢ ner ori r on?alner; and, Lﬂc passing elution

solution from(i_iﬂ?pe&ﬁ'cbhﬂ.mlti@md@iaemébQﬁuMﬁQWWMimﬂl]ielt it ﬁm,mmﬂdbyte depletion
filter, and thedﬁé‘?rte%%tsﬂﬁgc%rb?m@%@&?ﬁ&@gﬁ@ﬂ%‘@%d‘iﬁ%@ﬂ?lé'ﬂ%&l”i@é@!m%qmé leukocytes

and/or stem cells from the filter into the eluted target cell container. [0006]In another embodiment, a
method for pREESARGRESIFBYRAULRIR CLOMISHSEE S hessiRea siblRsie AR A Ereeeliiner
through a biofipgicahiiuid sipgassiag plevies leasanisiog calbidHsin ehe UNSISHIR aftdrialdeericand an outlet
port and defining a flui(i@ath betweenthe inﬁeoii ort an f%%@(fuulet(forh'ﬂlle hOI]J ina fug her comprising an
elution fluid iﬁ%’ﬁ%}?ra g%srgf}g&aﬁ’ Rt'dhoroad &t 99e eBPé%%n HIte! \E}ing an upstream
surface and alognsisterachsorfecd|aisfiesbdusingdriougmiiaciad sridod i sk flond gathitamkemin the inlet
port is upstregy ofthe; WBSKEALR SHHAES PLURIPLRRCKIBERIRIAR BiRoRad ths PHLRIAgM. the elution

fluid inlet port, and the drain port, are downstream of the downstream surface of the leukocyte depletion

filter; and pasiiMigtlikeighdhifopleion bittoglearatidhrsmarie danistigniisioanddbstieiditEiner; (b)

passing gas frRpainelsRePRIRIEI RRhtaNg i Heechi gl @0 sonn flispie nd kiripeis ahtivdd dethe
downstream ch%rgber f on?.the.hou%in%thro h the %{ainﬁ)ort into a third container; and (c) passing
u g%ygg

elution soluti§f oM BA & 'Hgﬁ'ggid 5 Ic%‘ﬁéj 1985 i Emﬁ{ &ﬁgh the elution fluid inlet port, the leukocyte
depletion filtelga@6d the mdebpuet,entoodifoanth xomtindfovperedsting Bigitahfsodutonpeleesy @ ukocytes

and/or stem gellsfrgm HEtﬁJHFgéliﬂEﬂd‘ﬁ%ﬁPHrﬁF‘s%BFﬁ‘Mr&U %fﬁf&%g@ﬁg@%@e@ésm fagifed is carried

out while maintaining a closed system. 3 BRIEF DESCRIPTION O -VERAL VIEWS OF THE
DRAWING(SFJOU01] e ROY SIhS RRBPHERS BBV RAK SPEIREGhBBHiATEhEI NS A HYiIER3Hid processing

device according éethedIIsepbi¥ARtAR LAY thastitgihansnd seriinyiaslediferamuialpigort, and a
second housing section camprising an outlet port, an elution fluid inlet port, and a drain port, and also
howing 2 1ot RBLHE ActrorPTaT AALPaFHB GaN SRR P BIELETh AR AMTE AFSYBREEREond housing
sections. [00@8jfageian? altmws sierapestitfacs)adis @yt diosesartorssvieevBuid Hovepdibdiment of a
wherein the inlet port is upstream of the upstrsaniace of the leukocyte depletion filter,
and the outlet port, the elution fluid inlet patd the drain port, are downstream of the
downstream surface of the leukocyte depletionrfilldd passing leukocyte-depleted
biological fluid from the outlet port into a secooantainer; (b) passing gas from the second
container through the outlet port and displacirgdgjical fluid in the downstream chamber
from the housing through the drain port into adtdontainer; and (c) passing elution solution
from an elution solution delivery device througke gdution fluid inlet port, the leukocyte
depletion filter, and the inlet port, into a foubntainer; wherein the elution solution elutes
leukocytes and/or stem cells from the filter irfte fourth container. In a preferred

embodiment, the method is carried out while mairitgj a closed system.



diffusing plate for use in an embodiment of the filter device of the present invention. [0009]Figure 3 shows
a variety of illustrative diffusing plate perforation patterns and distributions (A-N). [0010]Figure 4 shows a
partial cross-sectional view of embodiments of the diffusing plate and the outlet portion of a filter device
housing according to the present invention. [0011] Fggure 5 shows views of an inlet portion of an
embodiment of a filter device housing according to the present invention. [0012]Figure 6 shows views of

an outlet portion of ararehegispenbAENItSE FRIcSHALRING PRANSIRG tHRRRFRABLyVention.

[0013]Figure 7 shows a perspective view of other embodiments of a biological fluid processing device
according to ﬁ} esent inventign, wherein the secand housing section comprises_an outlet port, an
elution fdid APRore, & B DT ARG BSSHEBUIE (ERL A DR LB Blauie
communicatipipadssing devies poegrdintdn thedinken drveatidropaisingoatfiest haelbig seotidng a vent device

housing (Figuse i RSAEIBHIE SeNeWscBRCRRRMHEGEBRHRAHNGHURB L RRCETHRB sy Stem

according to the preSent invention, wherein the system includes the embodiment of the biological fluid
processing d8VIEdNSHRMRL ARG FEAN RIS RTLRIRO SRS HiRsrerdsRIsHaMIERT BPd BiofRyRad i uid
processing syateRingoslatdinetietethsarenhitvestiony whssgitdhe system includes the embodiment of
the biologicay fid ProqasSIng, dGVICR Parua B iR L ML AR IAR Ol S RN bt o

diffusing plate for use in an embodiment of theefildevice of the present invention.

[0009] Figure 3 shows a variety of illustrative diffusiplate perforation patterns and

distributions (A-N).

[0010] Figure 4 shows a partial cross-sectional view obediments of the diffusing

plate and the outlet portion of a filter device &ioig according to the present invention.

[0011] Figure 5 shows views of an inlet portion of an edibent of a filter device

housing according to the present invention.

[0012] Figure 6 shows views of an outlet portion of an ethiment of a filter device

housing according to the present invention.

[0013] Figure 7 shows a perspective view of other embodisef a biological fluid

processing device according to the present inventiberein the second housing section

comprises an outlet port, an elution fluid inlettpa drain port, and a vent port (Figure 7A),

as well as showing conduits communicating withdh#et port, elution fluid inlet port, and

drain port, as well as showing a vent device hauétigure 7B).

[0014] Figure 8 shows an embodiment of a biological fluidcessing system according

to the present invention, wherein the system ireduthe embodiment of the biological fluid

processing device shown in Figure 1.

[0015] Figure 9 shows another embodiment of a biologiced fprocessing system

according to the present invention, wherein théesgsncludes the embodiment of the

biological fluid processing device shown in Figdreas well as a gas collection container.

[0016] Figure 10 shows another embodiment of a biolodlaal processing system

according to the present invention, wherein théesgsncludes the embodiment of the

biological fluid processing device including a veletice (e.g., as shown in Figure 7B).



[0016]Figure 10 shows another embodiment of a biological fluid processing system according to the
present invention, wherein the system includes the embodiment of the biological fluid processing device
including a vent device (e.g., as shown in Figure 7B). 4 DETAIl FD DESCRIPTION OF THE INVENTION
[0017]Advantageously, desired biological fluid companents, e.g., leukocytes and/or stem cells, can be
recovered, and, if desired, concentrated in a volume of fluid (compared to the original concentration in the

biological fluid), while reducingrgentanipaiie By PN S HES-Rielpeiga it components, e.g., red blood

cells. Since contamination by red blood cells can be reduced, there is no need to carry out additional

processing t ve the red blood cells, e.q.,,by,centrifugation and/or lysjs (e.9., via chemical treatment,
il i Vit st Bt e e T S
stressful to theetiesieedobivtogiczieliuiahdoihgesicets concertiiaa yeump of doick (cohepdesdirtaitells can be

recovered whilg aiRLARUN BRI EISIAG A RIS SANARBRBTELIRMHSSEAYS fBhuRs o

example, a sterile field such as an operating room. Another advantage is that the Systems and methods
do not requir@QIRSLAIILFIMPRRENIR I8, An bR RIC0E I eHDRE ConBE APy §8dnead BRtsiAiological
fluid filter devieera@gesdinpde anmmzeditoairaf Hie AavrpiiriecomplisrRH{@atheovsinplcedgising an inlet
port and an outlet port and defining a fluid path between the inlet port and the oytlet port, the housing
Rurther compReig ot ERTHHAHTE LYo aa S ch BT Heh i A o B Hihween the
elution fluid imldop'det)aﬁ@iﬂnedﬁil@qairpmb§?$mn&mmmIiElLﬂxmiyte meﬂcaisﬁifee haem%tpupstrgam
surface and oIl BYI(AFfu R SBASIL D e b RO d0Euid Bauogtisieherain the inlet

port is upstream of the g&stream surface of the leukocyte depletion filter, and, the outlet port, the elution
fluid inlet porfEAAYPIRE WHlA PR aRINGIHOTBESY SlaiNe TR e AR ekt dpsiabie ks R Bepletion
filter. [0019]IncarReerinei e ié Madiauiaeada bperEgda s h vl dawastRRTs ehdhendaysstigam

surface of the leukocyte depletion filter, the wall includes the elution fluid inlet port, the outlet part, and the
crain port, ar AR TR P LR AR RN It ARt B MR 8 A e e el
[0020]Preferalelyiréide device further comprises at least one perforated diffusing plate having a first surface

arkd a secondigpce. ApRATALAMING At uRgAcR R WLAMERRRR: BIFRARAMGETE! (he

diffusing plate is disposed in the housing between the downstream surface of the leukocyte depletion filter

and the outleEOMRIEBS @rbHaKRES SRR BEGRNIMEIEERMSLISS Rer RTINS AdldtbBadiFfusing plate
disposed in thetiedsi gehakveRm ieduRstraet pyHagRpuiteibekesvripianieiioalitien and theetnlet.

port and a drain port and defining a fluid flowpaetween the elution fluid inlet port and the
inlet port; (b) a porous fibrous leukocyte depletidter having an upstream surface and a
downstream surface, disposed in the housing atimesuid flow paths; wherein the inlet
port is upstream of the upstream surface of thiedleyte depletion filter, and, the outlet port,
the elution fluid inlet port, and the drain ponte @ownstream of the downstream surface of
the leukocyte depletion filter.

[0019] In an embodiment of the device, the housing haaladewnstream of the
downstream surface of the leukocyte depletionrfiltee wall includes the elution fluid inlet
port, the outlet port, and the drain port, andehution fluid inlet port is located between the
outlet port and the drain port in the wall.

[0020] Preferably, the device further comprises at leastperforated diffusing plate
having a first surface and a second surface, dispiwsthe housing across the fluid flow
paths, preferably wherein the diffusing plate spdised in the housing between the
downstream surface of the leukocyte depletionrfadted the outlet. In some embodiments,
the device further comprises an additional peréatatiffusing plate disposed in the housing

between the upstream surface of the leukocyte tieplglter and the inlet.



S [0021]Iin an embodiment of a method according to the invention, a method for processing a biological
fluid comprises passing the biological fluid through an embodiment of the biological fluid filter device. For
example, one embodiment of the method comprises (a) passing a biological fluid from a first container
through a biological fluid filter device comprising a ha@using comprising an inlet port and an inlet chamber
and an outlet port and a downstream chamber, and defining a fluid path between the inlet port and the

outlet port, theydaysing {U&hEE RN %Wwféfﬁ&ﬂd‘&‘é@réﬁﬂ?tte%te%%&?ﬁmmm“d defining a fluid

flow path between the elution fluid inlet port and the inlet port, and a porous fibrous leukocyte depletion
filter having SQRFSEEENR SiRiaQisa ] CRMPRTRSIPRS DYisB4dd tRravghSHFRPIEIIES the fluid flow

paths; whereit the bidedgiost fRidoitee aviveh & oipstaapbse datsoaiteat et kacytetdopletiopitias, and the
outlet port, the elution flui inlet.gor ang the d ainco%rltgﬁg e do nsﬁre m oflt,[llweﬂdﬂ\/gns ream surface of the
e

leukocyte de ?étj?ér"rﬁmgr?ah%o és%ihld' el rgc?/tér-sée e o 8gi8a AR FFom the 'Outfet iifo a second
container; (bpax¥iagadtsingicunpoatie poinlehdatispidaeichbidtecaniui puttes potyastt@am
chamber frora e hiausingrkransh 4he SERiHREStINIG SamSRanmd SABIYBR AN suiidheRNtRiner: and,
(c) passing elution solution from an elution solution delivery device through the elution fluid inlet port, the
leukocyte dePR{BASTHEMAEPIRRI IR BBre iR Al EIiied Ranskbe cEie Aainee: defBreAtHEI@lution
solution eluterfol@ e yemand/viessemareligidrone the ik nie tho e uied dareeiesibeontainer. [0022]In an
embodiment, the devic fL1I’t : errfgm rises at Ieastt one perforated iffuswa%[&]late@avin a first surface and
= second surlEWS e BRI EF R 20 SSURET RPN RARA SRR S S RSEE  reterably
disposed in thieeHmusing betosseihefeiddlonspraihs sindeem itletheole ikopyte aepdé tivm ditkiresamal the outlet,
and the methggcomprizesAasRne alkiensltiontamhie sitignesalisnHiRIvaRY gs¥iceihrough the

elution fluid inlet port, the diffusing plate, the leukocyte depletion filter, and the inlet, into the eluted target

cell containefthfr HBHP T BERIFABRIET SRR dYMISHESTNRR OL P deerfey IS ritistia difRising plates,
Yvhirein thg falﬁa_ciiﬁﬁm@dg&ﬁ:g&@iﬁﬁﬂé@ﬁ(jﬁiﬁt@h@Uﬂmﬂjﬁﬁwﬁlﬁtm&%@awﬁ%@mﬁm@(@5theb

eu ocyte epletion filter and the outlet, and the secon usin ate.Is disposed. In the housin etween
e et PRSP R A LMD A B e e B DS
e!utio_n soluticﬁvtmrﬁndhethemiugdhreog_jtimdieﬁvepprdéam#mg_hrﬂladnerm'rdntﬂmdh'mtécpmairtﬁe first
Cftusing PletenodPLAOGHP BRIEOn,sr % SECanASLRBEIDIanE B Ik o ecpluted trger

cell container. 6 Embodiments of the method comprise passing gas from the second container

through the diitigtPBHPORE R IREKRRY IS SRRIREAT {ilte PR HE dIRIRIFE AR B BrEeheeHousing

through the diainanest;i iReiemtiEd@i A BEIItRINCA RS #RyRES NG/ iR Liaeytetdariaiedddiradiaal fluid from
the outlet por&}includ@ dis%l?c' g gfs into a gas collection container, and the method further comprises
passing colle ! eE 28I tion container through the outlet port and displacing biological

8 & YLROHA
fluid in the dd@eAyeanmrcharrnbofliorartheheadesiitg flortheyittnepdezieasd dnateettier secoditfusimgainer; or

comprise Passing RaRAR'HAR SRR A BRI eegg@ggs@@gagggg@egﬁgggﬂi{%@‘a{@ ff doynstream

ousing through ain port into the secon _ n another embodiment,
a method for prBe s8I dNe BiblstnaPRitdTBrRfRTabY @rpasdhighe bile etV aeth HPWIFEEashtainer
through a b'%@&@éfdﬁ@né‘|F&E|Qﬁyt@%69@%ﬁm€bﬂd?w§iéﬁt%ﬁ@ﬂﬂél'ﬁ%%w&}nﬂméé’é}ﬁa@éi et (or
upstream) chamber and an Putleﬁgﬁrl and a ownsré]r a chamﬁerﬁ deflnln %ﬂga:d path between the
inet port and LB TR R THE FLEHKPRAPEN B AR NERRY R KRR AuREHIET b OHCLRPER i port and
defining a fluitid]diffysatly petiwete thakelcyierddpldtionefi)mo d dedibhet,ined Pherelated sapgeooslifibrous
leukocyte depletian. filter havi - face. J >d In.the housing
across the f|L§ gqﬁ%\[}v%'at ns;gowrlﬁeg%b%r% Iﬁé{tgb?)% i%gl? b%r%%%ﬁ%&t%%eﬁg %g?éﬁg%s%ﬁ g!ésteg %ﬁﬁéﬁé gkocyte
depletion filtePlad@®l weesRINdh P distHIE esiRtb Rl AGidsidIsPPBY thartPusna Ry, theedfwrtgam of the

downstream §Hff§@@ &ftHEIé%%BQW_@%Iéﬁﬂ@lﬁﬂpﬁltﬁﬁt%@%&%ﬂﬂQH@%@@ME%@T{E&@{%‘BIE{@'%iC&' fluid from
the outlet port into a second container; (b) passing gfs from the second container. through the outlet port

and displacind BREGICAIAGIHONSIAR BoWASH | PSYRHE SHERPG e W I AFRIER HERAA St into a
third containenjetndn@ i ssitighdlotiop s tms singedutialtitalrfreolitiore Weibvesy| désiceelivenygh the elution

fluid inlet ion filter. i t.i t iner: ein the eluti
Caltion et B L B e AR A G O R TR Cerront
embodimentdiignHbeseent eiftusiegHdates aaeride ouptpiie eluted target cell container.



maintaining a closed system. [0026]Embodiments of the invention also include biological fluid processing
systems, the systems including an embodiment of the biological fluid filter device. [0027]A biological fluid
processing system according to an embodiment of the invention comprises (a) a biological fluid filter
device; (b) a container for receiving leukocyte-depleted biological fluid, in fluid communication with the
outlet port; (c) a container for receiving gas 7 displaced biological fluid, in fluid communication with the

drain port; an@ofd) a CRIMBNGHOAECSAIMNMEINIRR dnisHiahaldird dpulinedesorin Hdidfasmunication

with the inlet port.'In some embodiments, the system further comprises an elution fluid delivery device, in

fluid commurt¥&#sA Wﬂﬂﬁ@bﬂ%bﬁ%@dﬁﬂ%‘%ﬁ@ﬁ&@'%'@ BR M RSHRBMTAPIRES e Bil8gical fluid

source contalsiiyfthidesmnriaianiioorvitity the thied porialprotsembogisseingwherein the system
further compﬁlsq(s elém n fI I&ellveryﬂdlﬁl) ice the device preferabl .%OE“E’,”S‘ES a sﬁxrlnge gump ora

9 e augmErt includin
prefilled syringe cortamnifg erution saltton eqnvention can el using biological fluid

from a varletyc@f&;wartesnmacmadyhﬁanﬂﬂm fwﬂbm@mﬁahaﬂm@oﬂmmaﬁérenﬁmﬁ gas order
Camivora, inclyding Relipgsitertranh trnBRR (38aSI e QFesi &H@Q@at‘ﬂule inehedipg Ravags (cows)

and Swines (pigs) or of the order Perssodactyla including Equmes horses). Typically, the mammals are

of the order PHRTARSS, TO8HBIG BISEIEGIRL G ik BIRIN ROS: e SERAITGANARRI A (FRIFRIIFS and apes). An
especially prefessath gasnralighthe/brman (0221 Eqs isiiasagoeial alibermvention will now be

e TN o R R B R S B R S e o R S BT B e,
[0024] In another embodiment, a method for processibiglagical fluid comprises (a)
passing a biological fluid from a first containkrdugh a biological fluid filter device
comprising a housing comprising an inlet port andréet (or upstream) chamber and an
outlet port and a downstream chamber, and defiaifigid path between the inlet port and
the outlet port, the housing further comprisingeartion fluid inlet port and a drain port and
defining a fluid flow path between the elution lunlet port and the inlet port, and a porous
fibrous leukocyte depletion filter having an upatresurface and a downstream surface,
disposed in the housing across the fluid flow patttgerein the inlet port is upstream of the
upstream surface of the leukocyte depletion filsad the outlet port, the elution fluid inlet
port, and the drain port, are downstream of therdigam surface of the leukocyte depletion
filter; and passing leukocyte-depleted biologidaid from the outlet port into a second
container; (b) passing gas from the second conténeugh the outlet port and displacing
biological fluid in the downstream chamber from ti@ising through the drain port into a
third container; and (c) passing elution solutimomf an elution solution delivery device
through the elution fluid inlet port, the leukocytepletion filter, and the inlet port, into a
fourth container; wherein the elution solution ekiteukocytes and/or stem cells from the
filter into the fourth container.

[0025] In preferred embodiments of the method, the methadrried out while
maintaining a closed system.

[0026] Embodiments of the invention also include biologftisd processing systems,
the systems including an embodiment of the biokldicid filter device.

[0027] A biological fluid processing system according toeanbodiment of the invention
comprises (a) a biological fluid filter device; @)container for receiving leukocyte-depleted

biological fluid, in fluid communication with theutlet port; (c) a container for receiving gas



[0030]As shown in more detail in Figures 1, 2, and 4-7, the illustrated embodiment of the biological fluid
filter device 1000 comprises a housing 600 including a first housing section 100 comprising an inlet
portion 101, an inlet port 101a (that can also comprise an elution fluid outlet port), an inlet chamber (or
upstream chamber) 102, and an inlet portion wall 103 having an inner surface 104, an optional inlet
channel 107 communicating with the inlet port 101a, and a second housing section 200 comprising an

outlet portiongihs AHIHRIGRAP RAE MURIPESA IR QPP A 2RAA (RIIOWAIN GIRERRhiR gyynstream

chamber 202, and a downstream portion wall 203 having an inner surface 204, an optional outlet channel

207 communiESENYARHHE JuitbendRI9ETdqukomwitm Ml GRMEY Ui RNy BSIINE FiM p&in between

the inlet port endldherbiddanhpars, andsypendiwdieiaisrpukecersrmetiondieddatedismnsed in the

housing across the fluid flow path. the filter haying an tream surface 501 and a downstream surface
02, he it AT R O L L R R S R R R i teast

one porous fibimggid@i}ﬂu@@ldepledptaimqiqrﬂlﬁlmmhmﬂﬁmmtédth@immg)@lbo Ialm@cludes an elution
tube 308 commuRigating wibram aleigRANkIMRL PO HTdaNES RO RN0apdanertiangkeiution

channel 307 communicating with the €lution fluid inlet port (shown in Figure 6), the housing defining a
fluid flow patRISEIAEN GPIRRIGES R MYIHNIRAPBR: 2hd HETHIREP BB fOHRIMTS Bhtie AN also comprising
a drain 608 coesLnicatiramBhtd AR PeEH73dd e @ingsionichaifdhthaamnetpof seunernicating

ith the drai h in Fi 6), wherei ion fluid i drai h
Gownsiream BRI EOA SRR SuI4ES 51 ST (UGB LB AR Uhe G50 bl And 300 are
identified abowelegingd-elinkes (satsdarid (metipest(doys); dhieiofrfiaithatyé, pocttidespBotively ;(bovsver, it
should be clagidialfec BRI oPRIE 21a PRACOMIARR AR EUEHRATAN S YIS fllghnigeport and

port 300 can comprise the outlet portion "outlet port” (and this’s snmilarli/ applicablé to the associated

structures suBRBEETENY %08l BEOHRS Bo8)aiedIsbrider M IFBHS SRS F e LTS and 4, the device
further compisgsrapirastanaRe taiatgstdiffusinesplaiiif Ofsemaniaiagia fishswitace 410 and a second

surface 420, erforations 450, wherein the diffusing plate 400 and leukocyte depletion filter 500 are
cisposed 11 HO P sinb A ST REAIRPTBN T RULLE H LR Y QOB AP GHE Bbvice coes not
include a diff@sinwp!ﬂlere{mﬂm@@ﬁmu&bylg@v@ﬁl@ﬁmmdm@gar& 7B, the _bi_ologica_l fluid filter device
further compyiggga Vei\%%%‘é@iﬁ 7@%&8@%@'%%‘@8& hoysioy 703 HRTPHSINE ATBiRRRRIGURY et

element therein (not shown), shown attached to the second housing section 200, communicating with the
outlet port 20218!08158tINGHEGEAL\{ECIEEUS apaBREaR NG BRbIREHTHGACERIIAIFINISSCHBR 701a. In
some embodimeREmPIsVgEKIRVEDHHIBICLCOMARIARS ANt RAKMaPRaIsdABPTiBE AIvEringrcan include a

variety of corﬁi rations including an inlet port, an outlet port, ap el tio%uid.inlet port, and a&&[;ain port,
and defining LG eHHGHBE BLAVEE R el U SRR el Gort A LR O path
between the baviog dluidnaletptatand4han oet gt jMdiaieht O teukucytatifeplatiothéliele(aud optionally,
the diffusing piste) i diaRaseld BIRINGURI0RASAR I MIIRY Rttt KATlL R Srated
embodiment shown in Figure 6, the outlet port 201a, the elution

communicating with outlet port 201a (shown in Fg6), a downstream chamber 202, and a

downstream portion wall 203 having an inner surf2@, an optional outlet channel 207

communicating with the outlet port 201a (shown iguiFe 6), and defining a fluid flow path

between the inlet port and the outlet port, andrays fibrous leukocyte depletion filter 500

disposed in the housing across the fluid flow ptta filter having an upstream surface 501

and a downstream surface 502, the filter compriairigast one porous fibrous leukocyte

depletion element 515 comprising at least one pofiious leukocyte depletion medium

510. The illustrated housing 600 also includeslation tube 308 communicating with an

elution fluid inlet port (or harvest port) 300 aad optional elution channel 307

communicating with the elution fluid inlet port (shin in Figure 6), the housing defining a

fluid flow path between the elution fluid inlet p@nd the inlet port, the illustrated housing

also comprising a drain 608 communicating witha@mport 631, and an optional drain



fluid inlet port 301, and the drain port 631, are each arranged, in the same downstream portion wall 203 of
the housing, wherein the elution fluid inlet port is located between the outlet port and the drain port, and
the drain port is located at the lower part of the housing when the device is being used. However, other
arrangements of the outlet port, elution fluid inlet porg and drain port are encompassed by the invention.
For example, the drain port can be located in the side wall of the housing, downstream of the downstream

surface of theilighe [l y@Catnrimie ANVl AHB!gEBO IR B 13iHERAR PSS S ABBFAIRately the

center of the downstream surface of the filter, the inlet port is located so that it opposes the upstream

surface of thd fiPOB R ArRINPRb LSBT EPNBIIERM BARNNSIFaRR StitRes fidhetfileenter, 9 and the
outlet port is [ooatpd se-hajoibwameses, fsrd eonatiearscuHrcriofdheditas et dadingertivare peripheral
portion of the, surface, rather thap the center, [0036]If desired, the device can include ope or more spacer
Bdlor crainagi PR s o R o e RS B B R o
as part of theeheuitey PsuichOde oae crmmigeritigesiitet tuiutipdvidfintes potsang facingdBeapstream

and/or downstgeas suifacssiel HarlieguriGib R BRATRIRGH A, ARG %A Qidbuddkjough the

filter device, e.g., for priming and/or for passing the biological fluid from the inlet through the filter and the

outlet, and/orStHHSSIRY RS RRIOAGIEREATEBUtion fluid inlet port through the filter and the inlet.
[0037]in the ifbosirpted prakesbinent shown in Figes 9., thealet, ppetiesuiBerieligaseanintaigportion wall

103 includi i face 104, includj lot 105, and a plurglity of jcri 6 and
channels 107 EHETOHT UG HUEL SHU R ACRERS S A BB T 801 3 e oLl e ebociment,
the slot variearnn gepthiahanvingp8,gvbate ndbptHithushng efddhaead ihekatyte depidios, illan=Ctlaceother end of
the slot. The jlustaladinies RATURR 2SR0GHIRH NI FLMBE S, IR irisiinlehrothd01a. The

presence of ridges provides spacing between the inlet portion wall 103 and the first surface 501 of the
filter, and maJaMR G\RESHOH B¢ gid TRIPNG RIRE filter device, e.g., for priming and/or for passing the

elution fluid froozshe elobabfing wiet peRbravEhHigetites and Bieaaiaiioarte (RSP riR@Mustrated
embodiment shown in Fig{ure iég!%% etigortion 200 include outlet portion wall 203 including an

inner surface“20% “ﬁ‘?ﬁi@a I"f/qt Hlﬂfési{]gtﬁe"SBB g PN 'ﬂﬂw@@ﬁf?&’@é%ﬂ%@enerally

,a
complementaignetitarapppairmchoith eshevondtsutiaddcd® of theuplages40lore 200when the second

surface 420 Q%ﬁm%gﬁl&%ﬁjb’\ﬁfﬂ?\’ﬁé(&ﬂl%‘?%r ﬁﬁiﬁ?%vmmﬂﬁ%%ﬁ% Rreteral Sessuagosrally

concave appearance, and when the second surface 420 is generally planar, the inner surface 204 is
generally plaR@MToOBOURSMNIBh BNt iR & @HabdBipesH? RTSPSEIE MRjldes oh &B0ECRBYRIIFEMCIudes
an outlet 2084eagisendhgputlet port 201a and optional outlet channel 207, an elution tube 308 leading

to the elution fluid inlet port 300 and opti hannel 307, a drain 608 leading to the drain port 631 and
optional chatErH07. AU I EARS 506 ROFHLESI LG USRI PIA EDIOREIFY wih a oast

one of the tulbede[q®0]am leatidostuaded erpbadand rat iddabe, pladed400iny Bifuid#dy patndedyten first
the inlet port and the outlet port, and definintua flow path between the elution fluid inlet
port and the inlet port, wherein the leukocyte déph filter (and, optionally, the diffusing
plate) is disposed in the housing across the floid paths.
[0035] In the illustrated embodiment shown in Figureh@, outlet port 201a, the elution
fluid inlet port 301, and the drain port 631, aeelearranged, in the same downstream
portion wall 203 of the housing, wherein the elntftuid inlet port is located between the
outlet port and the drain port, and the drain plbcated at the lower part of the housing
when the device is being used. However, othengements of the outlet port, elution fluid
inlet port, and drain port are encompassed byrthention. For example, the drain port can
be located in the side wall of the housing, dowesstr of the downstream surface of the filter.
Typically, the elution fluid inlet port is locatesdich that it opposes approximately the center
of the downstream surface of the filter, the iplett is located so that it opposes the upstream

surface of the filter, but facing a more periphgraition of the surface, rather than the center,



surface 410 facing the leukocyte depletion filter has generally planar appearance, and the second surface
420 facing the housing outlet port has a generally convex appearance (e.g., 10 gradually decreasing in
thickness from the center to the periphery). However, other arrangements can be utilized. [0041]The
perforations 450 in the plate 400 can be in any suitalge pattern and distribution (e.g., illustrative patterns
and distributions are shown in Figure 3A-3N). Preferably, the perforations are arranged to direct elution

fluid through gs ey idhsoiR!IRaHEEAR RO SRR RMOBG FRIWSING BN W HRwt Y& iaeitarough

adjacent perforations, while the device (including the diffusing plate) provides a threshold of force of at

least about 18 PO PrERhERPativasf fiariacssighaBiRo f&&elbly, at least about 20 psig. In some

embodimentgpt3e]threshsieifarredeviténearangridd ahewr 200psigpimalp i 4hRigdRRéABNtSOMe

embodiment (\évhergsi'nsttahe r%l%teq%}gg{ﬁre cLier%utlaaSr, F% Ipél)J(‘[ialit og%%for% 'or#]%I orrr{ysa g&ta?rtﬂeo tVL\Jlgi r?r more
generally concdiitfic airdies wherein ﬁé circles’(formed by a p uraelﬂy ot peﬁorat%ns generaﬂy eq%idistant

from the centisuoh e grlate) m@rea@g@ drathemrfmth’@béngefammtdethleﬁtﬂémpmmery of the plate.
In some otheg GRadiMeatsiBERIF AU PesATRRS AR AR MBI HRNREY F R AERITS GlIGIES. or the

patterns include a combination of generally concentric circles and non-circular patterns. In some of the

illustrated enfBBditse AR 88e HBrHPARHAUNBREACINE GRS herfnien)adl v igdraraiRedblséentric circles,

wherein in sofe@jnkedimentsthe pedosationy on fendiyaneasitiorceniefrtriha grmieratlMigoncentric
circle (e.g., as t(l?lgstrat%d in Fi?ém?.? 3A aa SCﬁ nd in other embodiments, the central pattern differs from
the pattern of e PR f?Hgfb ?e,' Ee.b‘?l,n[ e I[? | pattern is not generally concentric (for example, as
illustrated in FOg8res 3B) 8@, ikuriraE)] emibedpiatat cimowave Feyunedef sretipostiontheCmueré¢s.gn Figure 3E

has a single pariorglion 419 68 HERd Wﬁ’%ﬁllﬂn%mﬂf’d%ﬁfﬁéiﬁé%@ﬁeg@? iU AL pfLAG dhe

perforations form a pattern of six generally concentric circles wherein the circles increase in diameter from

the center toWaraaREIG lifsIeseishany shand el induiringers and chatnmpsdmRiA®Etldres 3B, and
3D-3F), the naa-spatra pastinisheteipéembagiornerally sansemidesircleanvdeiejretherdegesdngigase in

di ter f t tert d th t i f the plate. | ne other jllustrated di t
(Figures a1-3RIO G BT RROR o R AR A AR GIMEETE Rah.cICLIY AV OPLRGB L
perforations medudke aoitiale dulphéOp ofttbngl doaimirdad iifferemhpattesariecpf rdgesiwolddenith spaces
between somg, i%&%&éﬁ?iﬂ%ﬁhlé?ﬁgr{%% BRI 8 PRHRGUG AL OB P AILIGE OLiNERigLe - [0044]The

perforations can have any suitable inside diameter, and the plate(s) can have perforations of different
diameter, e.gMIFiRareWiahisteSiougie (ie P icmaat iartming and/or for passing the

elution fluid from the elution fluid inlet port tbugh the filter and the inlet port.

[0038] In the illustrated embodiment shown in Figure @, dltlet portion 200 includes

an outlet portion wall 203 including an inner sed&204. Typically, as shown in Figure 4,
the appearance of the inner surface 204 is gepe@ihplementary to the appearance of the
second surface 420 of the plate 400, e.g., whesdbend surface 420 has a generally convex
appearance, the inner surface 204 preferably gaserally concave appearance, and when
the second surface 420 is generally planar, therisarface 204 is generally planar.

[0039] Additionally, in the embodiment illustrated in Figu6, the outlet portion includes
an outlet 208 leading to the outlet port 201a gpttbaal outlet channel 207, an elution tube
308 leading to the elution fluid inlet port 300 ammtional channel 307, a drain 608 leading to
the drain port 631 and optional channel 607, as agetetainers 209 for retaining flexible
conduits communicating with at least one of theetub

[0040] In the illustrated embodiment of the plate 400iguiFes 1, 2, and 4, the first
surface 410 facing the leukocyte depletion filtas lyenerally planar appearance, and the

second surface 420 facing the housing outlet pastehgenerally convex appearance (e.g.,



11 one portion (for example, an outer ring) differ from the diameters of the perforations in at least one
other portion (for example, a more central ring). Illustratively, a more outer ring can have perforations
having a larger average diameter than the average diameters of the perforations in a more central portion
(e.g., as shown in Figures 3G and 3H), or vice versai@ypically, the average inside diameters of the
individual perforations are in the range of from about 0.005 inches (about 0.1 mm), or less, to about 0.12

inches (aboups, (AR UrBRiRg TMRRHOSTRM fRN By & WGy iswerrie dingr diameter from

one surface to another, or, in the embodiment shown in the cross-sectional view of Figure 2, the
perforations %WB%W@%%I?%HFE Hifbnings, e.g., the perforations at the surface 420 have a larger

internal diampge4than theepriforations a50ha wf@aaem Adtepaativaipblecppasioratians at the surface
410 can have,a ah er |n(:erna|1”d|S ter th n the gﬁ tlons att e surfa 420 Roé gown). [0045]Either
or A plate ta itona

lar
dist ve 10NsS are S Wn |n ure
or both surfaCés' fer nP& comp Gnent S, for exa e ridges. Preferably, the

first surface 43_Lrefefahby plageptatorafitns %@m@&g@f&t@@ﬂbﬁtﬂedﬂﬂ@@mﬁh@m upelrthe filietruding
ridges, e.9., [,sBRGE 404 SR %e%ﬁP@FEE%HﬂBrQN%HEﬂ%ﬁmﬂ%ﬂéB Birlogicatikdddr B@}fg}‘étfm?sr during

Rl II
filtration. In the illustrated embodiment shownin Figure 2, the surface 41% includes a pluralit

concentric ridjaie418 dpnereiinehiingdbs Q@ﬁ&ﬁ@!ﬂ%ﬁﬁ@@% HHuetoH &g e6\06 ¥ Rd QH—{‘
interrupted by Pedieratiens 4150, dn taeibusiatesirnbatisegabiihatridgesdlasm a0nsiigrnmssvrive

Il tri h I di fram th t d the out
periphery of 10 BB TOGALIT I TR TGHT0 P Ao N kA Dot Sl blate having.
perforations fl9&¢&in, camm lseramemhmbm%hmreuglhgmi@naﬂy ids@Llanscpldyafcircular, oval, or
triangular. Typicallv e 3RS BRARIALE WY geRpialyrrarrentiiodnat SlineduiaHar-aLie housing

housing, e.g., for ease of fitting and/or sealing in the housmg For example, in the illustrated

embodlmentéfQHBGr‘i’o'El‘éﬁ‘]Q"d tpflQféjﬁ'ifé’@@ﬁ@%@?@wmﬁ]ﬂwgﬂ%ﬁ%ﬁé%@%@é@pIetlon filters
are suitable waké?@s@Mam@@tlﬂarﬂnﬁb%&hﬂétr@tﬁgr@mwm@nbrmfm@équétébnﬂl@lﬁ@l@ﬁwe depletion

filter 500 com at least on ous fibrqus leukocyte d tlon lement 515 com rising at least one
oros foro e oo L L A B e L GRS ST BT A2 Bl Eore rayors o
media. The fifietteas include aq:dm‘amtqmohf:bn‘ege&iemkmMnWatfdtes ead nmmewlddmmmmlements,
layers, or °°'QBHB%}tﬁwéhmIs‘%Pﬂe*&aéfr%%ﬁﬁﬁ%’ﬁ&étmgtﬂéﬂ%&%@&?& %&‘%”&eﬁp%nﬂé e of

prefiltration, support, dralnage spacing and cushioning. 12 lllustrati the filter can a so include at least
one addition&I18ABMEQNEPNECLHHaHh WhErBindseRmeR, em@%]ﬁmﬁri@cﬂf%ﬁﬁmﬁdﬁ A0SR Bevices

are suitable fesmse forihne HMRSTHMNA clhcentric circle (e.gillastrated in Figures 3A and 3C), and in
other embodiments, the central pattern differs ftbenpattern of the rest of the plate, e.g.,
the central pattern is not generally concentric éicample, as illustrated in Figures 3B, 3D,
and 3F), or the plate can have few perforatiorthencenter (e.g., Figure 3E has a single
perforation in the center).
[0043] In embodiments illustrated in Figure 3A and 3C, pleeforations form a pattern of
six generally concentric circles wherein the csdlecrease in diameter from the center
toward the outer periphery of the plate. In sottieillustrated embodiments (Figures 3B,
and 3D-3F), the non-central part of the plate lregeally concentric circles wherein the
circles increase in diameter from the center towledouter periphery of the plate. In some
other illustrated embodiments (Figures 3I-3N), pleeforations form different patterns (e.g.,
non-circular), and, for example, the perforatioeramhe outer periphery of the plate have a
different pattern (e.g., non-circular, with spabeswveen some of the perforations), than the
perforations located at other portions of the plate
[0044] The perforations can have any suitable inside diamand the plate(s) can have

perforations of different diameter, e.g., wheréia tiameters of the perforations in at least



the illustrated embodiment of the system, the elution fluid delivery device 50 comprises a syringe

(preferably, a prefilled syringe). Alternatively, for example, the elution fluid delivery device can comprise a
syringe pump. [0049]The desired components (e.g., retained cells, such as leukocytes and/or stem cells)
captured or retained by the filter are released by backflushing from the porous fibrous leukocyte depletion
filter, i.e., by passing the elution fluid from the elution fluid inlet port, through the porous filter in a direction

from the dowpsl eacHAfotRNAMISIANS HBSHER LT dife ARAHE LR RIS BIRhRYLI RS hSHiCk that the

elution fluid containing the component(s) is passed from the inlet portion port into a target cell collection

container conGiReiRB&t MY SLiRe HRIHR B pB YR SBTHR: JHURAY 2dR%he Ao MMished at any

suitable fluid tamniate pedoradsny Kalid$ d-Imemacpdile dahtiiontrrtessighéficaniteno e vieless than this
range can be us gatFo%r exam '?eb%Ck,% shirrtli% can be aCﬁolmelishred &a %l%.{' w raIIe q;‘ 6rlbOUt 0.5-10
L/min/m2, subR a¥AB5G'-3 Pmm?mni; mre pre &rhb y 2HOW Tate Ts about 1/5°F Kfrﬁin?msf‘,'such as
about 2-6 L/nmiypiollyr hectveataget P56 diameter2 (. de\atbtialt @4Adratidimeia/mi) teheangsseidreferable flow
rate may dep&&%k’@%ﬁhﬁéfﬂé&ﬁ%&'@iﬂﬁmﬁ Eﬁ%‘%‘%{%&ﬁ therrlionu sl oanrh s nagee of the filter

medium. Thus, in some applications, such as when more gentle treatment is desired, backflushing can be

accomplished 3% RSANAURESERIUPAVESH RSIRAINZN BSg M AT ESCE 5 RN AR /AYPIRGRIPPPRRS ably the
flow rate is alppuh3IRe/EhibEMINEMZSRORNEN RRCLIbSS-LLL okaNBDIFR (fed2, BopeBOratidMEntaN).
Additionally, in some embodiments, the backflyshing can include pulsin flow of the backflushing fluid.
(00511A var e B AU PERIBRS s 116 B AP G SR AP R 15 b i is
physiologicalliazoatpatitale théhperitocdisine dbibéogictcdtul@onapoelynt(s) perfdrdtessnatttbebstantially effect

the componegiig)ollystalyeduids iaruddon S eaRteSHlc: A arehasitioe fids 4ag)lng more
viscous fluids, disclosed in U.S. Patents 6,544,751 and 7,291,450. [0052]In accordance wit

embodimentSBPYAB-invention, any suitable volume of biological fluid can be processed, and the device

can include goeyspty otfttierorsoth fteracds3diavinad netrisinider g AAvmis AN e, about 0.5
inches (about 1.2 cm), or less, to abqut 5 inches (about 12 cm), or more. [0053]The following definitions
are used in a%%%%i%b@c(gﬁﬁ' tﬁéqﬁyéﬁ%me irst s(urt?ace é&me Bl’ate Qcmg {he se on%l surface godz

of the filter includes upwardly protruding ridgesg., to space the surfaces apart to improve

the drainage of biological fluid from the filter dhog filtration. In the illustrated embodiment
shown in Figure 2, the surface 410 includes a ptyraf concentric ridges 411, wherein the
ridges are non-continuous, and alternating rowsdges are interrupted by perforations 450.
In the illustrated embodiment, the ridges form tigra of twelve generally concentric circles
wherein the circles increase in diameter from #n&er toward the outer periphery of the
plate.

[0046] The plate(s), which is typically an integral, oriege solid plate having
perforations therein, can be any suitable shapge,generally rectangular, square, circular,
oval, or triangular. Typically, the shape of atpleill generally correspond to that of the
interior of the housing housing, e.g., for easétohg and/or sealing in the housing. For
example, in the illustrated embodiments, the hapamd plate are generally circular.

[0047] A variety of leukocyte depletion filters are sbitafor use in the invention. In
the illustrated embodiment, the porous fibrous tayke depletion filter 500 comprises at
least one porous fibrous leukocyte depletion elér8&b comprising at least one porous
fibrous leukocyte depletion medium 510, whereinriedium can comprise one or more
layers of media. The filter can include a plusabf filter elements. The filter can include
additional elements, layers, or components, thatheeve different structures and/or

functions, e.g., at least one of prefiltration, goip, drainage, spacing and cushioning.



[0054]Biological Fluid. A biological fluid includes any treated or untreated fluid associated with living
organisms, particularly blood, including whole blood, warm or cold blood, cord blood, and stored or fresh
blood; treated blood, such as blood diluted with at least one physiological solution, including but not
limited to saline, nutrient, and/or anticoagulant solutipps; blood components, such as platelet concentrate
(PC), platelet-rich plasma (PRP), platelet-poor plasma (PPP), platelet-free plasma, plasma, fresh frozen
plasma (FFP)y companeniscofiaines ey inldsmeanaakedhirmticals dRREM tadsiion zone mesial or
buffy coat (BC); fluid derived from the placenta and/or the umbilical cord; blood products derived from
blood or a blGoeftdfiponent or derived from bone marrow; fluid including stem cells; amniotic fluid; red
cells separateobg)m plasmeedndsrigisuspenieddivenydinlingiscald waierfer cy®piaedtiveritivd, and platelets
separated frog plasma and rsuspendsel i ehsiological Thid ora ervopgiectye fids A biglogical fluid
also includes aphysiological solution comprising a bone marrow aspirate. I'he biological fluid may have
been treated syrirgrdpectenalyoiathecidigkosyiogdefbttetinalyy fpreavesspie dbectientduidedigiivenyion. As
used herein, QMQ@QWIQ@QP e rpﬁj.ers to the components described above, and to similar
blood products or biological fluids obtained by other means and with similar properties. [0055]A "unit” is
the quantity dP¥SlogicAlfAESHEh OBBIBEBISHEr et G Re!lS rAsePUHASIS e/ of Fiah AetSlefer to
the quantity dyaywirelingeeafivglbydalien. afypitedye HaBRiRIsMey I criimié yaiess tircmount differing
from patient to patient gnd from donation to donation. Multiple units gf some blgod components,
particutaty pl SRS RGO Sy B PR D N e Ry LA R el or more
units. [0056]Alsr osgll therpinpusditeamn”aldgedti ve feosttang\ateamtisatealivesth ehealiestiernand@rocessing
(and, if desiregh {6 SIARIBHRHEY bérfon SERE BN ALARBANT RERAHEIIRAL R CORRARERIR ilration

storage, and preservation) of biological fluid, e.g., donor blood, blood samples, /or blood components,
without the nBBESRAdERAPHBRIFE AR EEE RO ThiIG a5 H th ERIRSHAR CAMERIRBHCARRRMRIERRNISMIE originally
made, or resyiefigrn thatnpegtion of system components using what are known as "sterile docking”
devices. lllustrative sterije docking devices are disclosed in, for exampl .S. Patents 4,507,119,

4737 214, ol T3 S0 D35 THAEHOH GA0 26 BT TNEEL PN SRR ATAF <5 ineR Bolymeri
_materi_als, to pmdﬁddnhe/ﬁfbraiumpgweawuiepmtiommomeﬁmmmfﬂtar@emtzeammtding to the
o mokgriaaielc pabtel AR A e RERIAE A e e epniniaate (PBT)
polyethylene, polyet lylene terephthafate (PET), polypg&y ene, poI?/met ylpentene, polyvinylidene
fluoride, polys(MBHET pBIgEtAG RSBy BINETRIIB Pt kT @W B 8 2hg)IbR- 2, and nylon 6
copglymers, wxhwgﬁ?pﬁlmﬁlgrﬁ?@gz-iB/W%P%@ﬁgdupz%meiﬁﬁmﬁ@ggiaelbm,tttla fibrous porous
media are prepared from melt-blown fibers. Eor example, U.S. Patents 4,880,548: 4,925,572, 5,152,905,
6.7 GETHEU e RBFIISTL A R G AT PR RS BRI BB T orm it blown
fibers. [0058]irilberatlementheasl dtareflain; anidabéenzaouetseftitanneecdigm a Pous, sizsoffor example, as

evidenced byagggl ﬁcﬁ%‘,“ég% B KhérHsRe Pﬁﬂ’e@e@h%&&ﬂ@k?gé&&flﬁéﬁ@@é\éﬂ- g340,479, or

evidenced by ary condensation flow porometry), a pore rating, a pore diameter (e.g., when

characterize REEHRPISESHRIACI O Bite PP Qus L K09H RS, foP@akaptS, /Mty amre 925 572), or
removal ratingrEhatisgluse sk A4S Ape RaRs20e NI aUeh & QnaoTemMRmI#asigls afduterest as the

fluid is passed through the element. While it is believed leukocytes are primarily removed by adsorption,
they can aleceBETHURTBUEN 3 FRUATANY- Fh e Hrer ERIRE i e A A EORE BbRBCEBme level
of leukocytesflovhié thbdwaickdltistipg$isiiag therethrough of desired components, e.g., at least one of
plasma, plat nd red_bl : , ?g%%%%i {k ition of the fluid to
be treated, ai@ﬁ%f deéai rg%kﬁe%ﬁ SjanBt’ﬁ?/%Pgwﬁ? t‘?ﬁe[gahtlgﬁﬁﬁhac? ﬁe il%gﬁ3 Eli?etrﬁlgeqr?f/ggﬁ (ﬁ[give any
desired criticAMRiEaIlYg tharfiie iccpRysIP|@™Y, cesnpatibleith the desired biological fluid

component(s), and does not substantially effecttimponent(s). Illustrative fluids include,

for example, saline, as well as those fluids, idirig more viscous fluids, disclosed in U.S.
Patents 6,544,751 and 7,291,450.
[0052] In accordance with embodiments of the inventiory, suitable volume of

biological fluid can be processed, and the devareinclude a variety of filters, e.g., filters



defined in, for example, U.S. Patent 4,925,572). The CWST can be selected as is known in the art, e.g.,
as additionally disclosed in, for example, U.S. Patents 5,152,905, 5,443,743, 5,472,621, and 6,074,869.
Typically, the filter element has a CWST of greater than about 53 dynes/cm (about 53 x 10 5 N/cm), more
typically greater than about 58 dynes/cm (about 58 x30 5 N/cm), and can have a CWST of about 66
dynes/cm (about 66 x 10 5 N/cm) or more. In some embodiments, the element may have a CWST in the

range from aHQV.h%%%Xﬂ@t%/@mtﬂwébe%é%Wﬂﬁ%ﬁ%ﬁagﬁﬁb%ﬁ%%@%@?%ﬂQn%WPm%setS in the

range of about 80 to about 100 dynes/cm (about 80 to about 100 x 10 5 N/cm). [0060]The surface
characteristic ot Q%M 2 SRYdHeBq & y., to affect the CWST, to include a surface charge, e.g.,
a positive or (Egalive mwmlmd@déﬂm@ﬁimmeﬂtchbyw@wwy phiheishrface) by wet or dry

oxidation, by g or,depasit 15 polymer on the s rb raftin |on Modifications
include, e.g., |rra atlorE3 "ﬁ%%?armcﬁu'%a?‘ § d nofr)ﬁgr &2 OInaesaan ory%%r%’rl urt]ﬁre suragce with a charged

polymer, andasawmfgﬁbmfmen@argﬁOmﬂmﬂlmﬁtwmbldﬂqm@nalvmolm@mdtweaﬁmmaml(Braftlng
reactions ma%l@@da%\’é“lﬂg&bf Sﬁ@%‘r@d@r%&?ﬁﬂg&ﬁ%ﬁo%c?&ﬁ 98RBT HARAIHPIA TS, corona

discharge, heat, a Van der Graff generator, ultraviolet light, electron beam, or to various other forms of

radiation, or W%M&%@'@ﬂi%é%ﬁ*%bd&ﬂ%%% '&%I‘é@ﬁ{a %%@Hﬁ'ﬁmﬁﬂ‘ﬁﬁhéﬁéc@#ﬂ!}%ﬂhents
including a veolugods; allesthedripdneievice hassingenstatiiaee (Tl atRpeRAY afthe(Pyaem (e.g., a

td h ast t | d dinthe h : iety of
materials arS RICBIE UGS 1S VoRC MBIRETEL G0 ANBOREIES W e FIBRBIE microporous
membranes &ndhhgdenshobigipeddiammasbranesskattred feleyidem)sitiordsmegedtaidioprdxdfple, U.S.
Patents 5,126 eyl futbderivtd TIsHPIRD MbdiiR USGRILABRIAANNE Witlba SIBSECSYelifaq e ven!

prevents the passage of bacteria therethrough, e.g., the vent includes a vent element having a bacterial

blocking pore RN PI0E A HROHSRsRg Rei BE deried BHRBTBIAYH fine Hielusingists Torlample, an
adhesive, a salvigbtid aseT; weldists M&é&@aummM@wy@@mg ﬁeahpgcﬂagm Iﬂ@@l sealing.

Additionally, It tivel eh b Idi d
e D e e s S P S et
triangular. ThukbusngraddhtisadpitbtéHiaapitn falmlcatod|trdes a@wmijealgadlmrwous

material, '”C'BGIﬂBr%ﬂ%’g'E‘BSH‘Q 3 BWH%%WQ@“%’H@‘&BEJ@HM%H ﬁ&%%&?ﬁr\é’é%&ﬁsb%% ga' fluid

being processed. In a preferred embodiment, the housing and smg plate(s) are fabricated from a

polymer (the W@lﬁbtﬁﬁ(ﬁe&#ﬂ% R BSHG ETRERRSLR AN nerdeRRtiily ierdsesut®reis.an acrylic,
polypropylengl@ﬁlﬁbﬁ@ﬂ%muawwaﬂm@m@m@ RIS Wﬁ@h@&iéb@nﬁé&ﬁé@@?éeéﬁ@tdfﬁﬁﬁluﬁem

e IR T P TR i e
housing aIIov[/GOSBBeerOmmf mmpaﬁWQ/@‘fﬂblelbgndmgfhatlﬁmmwmugbrtherh{edsﬁmgn [@B6diEmbodiments
of the device&qph%%igggggqt il%%,vg}gig%]%fr %({lﬁ(g'(‘f@érquNn during a single donation. Typically,
the volume of a unit varies, the amount differingnh patient to patient and from donation to
donation. Multiple units of some blood componeptsticularly platelets and buffy coat,
may be pooled or combined, typically by combiningrfor more units.
[0056] As used herein, the term “closed” refers to a sydteat allows the collection and
processing (and, if desired, the manipulation, sgparation of portions, separation into
components, filtration, storage, and preservatidiiological fluid, e.g., donor blood, blood
samples, and/or blood components, without the teedmpromise the sterile integrity of
the system. A closed system can be as originadiglanor result from the connection of
system components using what are known as “stoibking” devices. lllustrative sterile
docking devices are disclosed in, for example, B&ents 4,507,119, 4,737,214, and
4,913,756.



processing systems comprising a plurality of containers and a plurality of conduits, typically further
comprising at least one conduit connector, and a plurality of flow control devices. Typically, a source
container containing biological fluid to be processed is connected to an 16 embodiment of a biological
fluid processing system according to the invention. Ifidesired, however, the biological fluid processing
system can include the source container. [0065]Preferably, the containers are flexible containers such as

blood bags (gdpsA0llestion Ragsiandiensetediinbagsh, Inang RaiERsLEMRALImsRhASHstem according

to the invention comprises a closed system. A wide variety of suitable containers, conduits, connectors,

and flow conPEIHERIBS [LQUTRAMHS AFHOFYIRINRPEEoR Medibr Tt Sirenis pereding Qribfor valves)
are known injthvemibn- s @xaepignblens malleciivnandrigiritite fagseansle ity eme be made from

plasticized polyvinyl chlori ags and/qr conduits also be ma m, for example, ethylene butyl
Beryiate cop b TR e ST e L e o B B acrcivec
ultra-high-matetutathuightene Cordgiindiddretfiyierdey ipylaeiane EVA)s Offeadaydoanl/oyloonduits can
also be formegd f 'Wl%nf@"l'?ﬁ%ﬁ)@li"?h{’@ﬁfﬂ', RALYRIREY '@'&?p&%’ WREBNE AONGESIE e8I dmefy carbonate

and combinations of materials. [0066]In those embadiments of a biological fluid processing system
including a g8 ¢Hifebtidie CorriaipiEi et gy Bishyt Bie dEFeRAML SRR U8 Al RE BB BRM Bit4iner as
described abpmaviiiberssUlabésanairrid) Snehidetethpsmammd, sroac ke m v glioengdhioride

(PVDF), and polytetrafluoroethylene (PITE).. The gas collection container (or 'gas collection pouch")
typically comBRELes R FACT AP RS L SR G GO In S GH T AR oaient or
flexible semi-ibsifent side walls), and the container has at least at least one port allowing gas to enter

and/or leave fhgsgontaines hefiexiple.singoalls anspanse drnaidishisrediby fap biological fluid

enters the bag and the walls can partially collapsé when the port (or thé conduit leading to the port) is

opened and &¥3PHBKe &5 EHOGRCBE M MEI AR @ WMo 0f RIS S IeddT] iRt RS 3BRIRddnEH& Including
cryopreservakion ABHteatesised hirlingieah i dhrrMRUMIISSHRSY. forkaeyips andieratriy, eglisle suitable

additional system components, e.q., containers and condui tible with cryppreservatives such as
Cimethy! sl GBSy USRS ot Ao PR S R AT IR P hited to, those
disclosed in Ld)@frﬁmehtSSQFM_émmﬁlGRﬁm,M?Q\Lal?oaﬂmgmﬁuﬁppldn&tltmetltdipaﬁea@O04/0254560,
and Ca“ad'%E’r%ﬁ%%fgﬁ’P&F%l%?%%?@ﬁ%%@%@?b@ F&%%i&?&%@%ﬁ%%ﬁ'@ﬁﬁwé‘%ﬁéﬁémme’ filters

(e.g., for removing clotS and/or debris from biological fluid and/or for providing stérile crﬁopreservative),
and syringes VM3l ikisohlisias éediocytes are primarily reredvby adsorption, they can also be

removed by filtration. The pore structure can élected to remove at least some level of
leukocytes, while allowing the passing therethroafjlesired components, e.g., at least one
of plasma, platelets, and red blood cells. The ptnucture used depends on the composition
of the fluid to be treated, and the desired efftuevel of the treated fluid.

[0059] The filter element can have any desired criticakiwve surface tension (CWST, as
defined in, for example, U.S. Patent 4,925,572)e TWST can be selected as is known in
the art, e.g., as additionally disclosed in, farmple, U.S. Patents 5,152,905, 5,443,743,
5,472,621, and 6,074,869. Typically, the filtesreent has a CWST of greater than about 53
dynes/cm (about 53 x FN/cm), more typically greater than about 58 dyos(about 58 x
10° N/cm), and can have a CWST of about 66 dynes/tmoue66 x 10 N/cm) or more. In
some embodiments, the element may have a CWSE iratige from about 62 dynes/cm to
about 115 dynes/cm (about 62 to about 162 XN&m), e.g., in the range of about 80 to
about 100 dynes/cm (about 80 to about 100 xN&m).

[0060] The surface characteristics of the element candufiad (e.g., to affect the
CWST, to include a surface charge, e.g., a positiveegative charge, and/or to alter the

polarity or hydrophilicity of the surface) by wet dry oxidation, by coating or depositing a



17 [0069]In the illustrated embodiment of the biological fluid processing system shown in Figures 8-10,
the system 1500 comprises a biological fluid filter device 1000, in fluid communication, via conduits, with
a container for filtered biological fluid (or effluent bag) 30, an eluted target cell (or harvested cell)
container 20, and an elution fluid delivery device 50.14s noted above, the system can include a source
container for biological fluid to be processed, illustrated in Figure 8 as source container (or influent bag)

10, shown wily gmePRmRe WipkEleHeRY @g?%ﬁfﬁ(j’ RIS BRI GRARARRN Sl M RGI &iln, for removing

clots and/or debris) 15. [0070]The illustrated embodiment of the system shown in Figure 8 also includes a
drain containBP'20 CfHAIEH SR R0 8RARME BNEHE SHEtBHIERSE M BiGlREIs ARG A gas (or air)

collection corsain@igoutediibthiedll usbcatiedtiam o dimentfoidheByaimnos iiewvsuifatigua difirgjso includes a
vent device 700 Fhown attgcheg to ?fbbiolo ical fl{gid filter device. O71§Pref?rablg, one or more of the
cfions may be € e 10 an Sma, vapor

t
containers furtiier comrBrl e pér"r s'vsalﬁ% & m%lﬁrng c|5ortsef‘r!ﬁlg%ep?tléI aran| ,a WRErIN the IC%ampling ports
comprise valpéabpetsprana distiavifastrastceeviabatiinferat ec otitaivielefdiofiitetat vl dgiaal, fiwid 30

includes an oppNRL ARG RALICHa RS o)1 GOBERHARS 8P dBRRS AR PRI IOBRISAINPIng port 45,

[0072]As noted above, embodiments of the system include aplurality of conduits, and preferably, at least
one conduit ARHB&BE, and a plurality of flow control devices. The illustrated embodiment of the system

shown in Figueed]includeroyeneiuibadih éslownlagingadisis, bloa, antd iy, dlicklhddsiag@bds eonnector
70, and a plurality of flow contro% dﬁg(iices ]t7 Zg, 37,47, and 57, such aﬁ%clam[%s Ir<'§1€s?<i$i:ated with one or
more of the COAUIRS ﬁ%&%‘ﬁﬁg fiLStFatea %% odinfelt ﬁg’glygféﬂggh W' I‘—éig A &AL R%es conduits
11 (shown ayeohdleimntldjmmlm) Ilzel_heasina),ﬁy@f&i}mbdahr_wetemtmemr, szl & plemality of flow
control deviceuhertd, SliidBedleARAST RS A5 ArOPRETRFAIEhuHbeRR ORfRpre of the conduts

[0074]The illustrated embodiment of the system shown in Figure 10 includes conduits 11
hydrophobic porous membranes, and vent deviceslisesed in, for example, U.S. Patents

5,126,054 and 5,451,321. Preferably, when useddnrdance with a closed system, the
vent prevents the passage of bacteria therethreugh the vent includes a vent element
having a bacterial blocking pore rating.

[0062] The housing can be sealed as is known in thetdlizjng, for example, an
adhesive, a solvent, laser welding, radio frequese@ling, ultrasonic sealing and/or heat
sealing. Additionally, or alternatively, the hougican be sealed via injection molding.
[0063] The housing and diffusing plate(s) can be any blatahape, e.g., generally
rectangular, square, circular, oval, or triangul@he housing and diffusing plate(s) can be
fabricated from any suitable rigid impervious matkiincluding any impervious
thermoplastic material, which is compatible witke thiological fluid being processed. In a
preferred embodiment, the housing and diffusingg$ are fabricated from a polymer (the
housing and diffusing plates can be fabricated fdiffierent polymers), such as an acrylic,
polypropylene, polystyrene, or a polycarbonatethreshich may be a transparent or
translucent polymer. Such housings and diffusiages are easily and economically
fabricated. In those embodiments wherein the Imguisi fabricated from a polymer that is
transparent or translucent, the housing allowsrebsien of the passage of the biological
fluid through the housing.

[0064] Embodiments of the device can be included in aetsanf biological fluid
processing systems comprising a plurality of corges and a plurality of conduits, typically
further comprising at least one conduit conne@nd a plurality of flow control devices.

Typically, a source container containing biologiftaid to be processed is connected to an



(shown as conduits 1 la, and 1 Ib), 21, 31, 42, and 51, connectors 70, 71, and a plurality of flow control
devices 17, 27, 37, 47, and 57, such as clamps, associated with one or more of the conduits. [0075]Using
the illustrative system 1500 shown in Figure 8 for reference, in one embodiment of the method, the
biological fluid to be processed, e.g., bone marrow, isgcollected in source container (or influent bag) 10,
and the container 10 is connected, preferably via sterile docking, to conduit 11 (conduit 11a), thus

maintaining gale8aMRRIEM b?(ﬁd@i@% ABRURLEBVIRRS dysuhorting fo BHivVerfign. SHdRGlREPS, are

initially closed. The system is hung vertically, e.g., as illustrated in the Figure. [0076]Flow control device

37, associatdPWRME o2 Bich Qﬁ@%ﬁﬂ@g’f@ﬁtﬁmﬁ@lﬁ‘ﬁgrtaﬁ\ﬁ%r%ﬁerﬁﬁ'ﬂ‘?ﬁe container for

filtered biologioegsjuid (ereedfiutsin! hadiodtaiisenpeanetieinllowsatisageanaldennegat(elgevice 17,

associated wit SOk du 11 ab (\)/\r/ese } qu nt ba Orgg% rtn eolé‘ﬂet 101 of the filter deV|ce 1000.
[0077]The blol%glca?ﬁ %qss op iohaft y pref taeq d as | SSes through?ﬂe op?(onawfa}fer eqer%ent 15in

influent bag 10¢ mmgﬁlamyﬁmqmemﬁdetﬂme@MId@p@ﬁ&b@ﬂblﬂ@@ﬂmmp@gwmrget cells
(preferably, leykaeKigRs2RHOf &}Péﬂrﬁﬁ!‘saéﬁc&.e dyd pasRReHhIRHeR é@@|&%§W%QﬁQ@8PIQ§er 500.

The target cell-depleted (e.qg., leukocyte- and/or stem cell-depleted) biological fluid (along with displaced

gas) passing HeH 826 {@t\@éYﬁﬁbi’@MB%HQ}%?\HU@@@@%&’@E@E‘% iR ANERRIEALCIPASnce
filtration is cognpletdund, tbanupstieam ﬁmalgbmbarpmw@éhaénmd&vmmwna@mm% flow control

device 17 is clpsed. Th b 35, ferab lved
Sampling port MR E CaDI0a 2 B CAen TIH e LT A IR A B A T n IR 2 closed
system. [0078]Flbw aontetd deplgmar, @@w@aam|m4|mammmummmetem thelghaRV€ontainer 40, and
the drain por{ &3, %8%%9@%;)%&9&5@\9‘&)"%@ BIHRAGE ERICHSS APRGKLtp 4B, effluent

bag 30 (e.g., by squeezing the coritainer) such that gas in the container is directed through the outlet port
201a into theldoRasaRignPebalalia R QYR W@&Bﬁﬁb@ﬂﬁ@ﬁ@@@&ﬁ%éﬂ%etted by the

biological fluidgihmiHhiRsisithasasarge of gas therethrough and thus, blologlcal fluid in the downstream

hamber 202 will be d d from {he chambet ¢ d t 631 into tainer 40. Th
Crain contamSORD can IWKGRE S SAPHRTAY 4B Bl DI SR TANE SATHING SOR llowing

samples to bedidainiroomthieerotiaiges wbilmtmtﬁscrentamne:mnmnmmri@mmmwayerem [0079]Flow

control devm%\%éﬂiﬁ&?zﬁgo%.e 69%%%&@%&99%&9#&?%8&8&‘5ﬁ‘é%%%‘ﬁ%crylate, polyvinylidene
fluoride (PVDF), and polytetrafluoroethylene (PTFH)he gas collection container (or “gas
collection pouch”) typically comprises a flexibiént forming flexible side walls (in some
embodiments, flexible resilient or flexible semsiteent side walls), and the container has at
least at least one port allowing gas to enter arldave the container. The flexible side walls
can expand when air displaced by the biologicadifenters the bag and the walls can
partially collapse when the port (or the condusidimg to the port) is opened and air passes
from the container and through the port.
[0067] In those embodiments including cryopreservatiothefdesired biological fluid
components (e.g., leukocytes and/or stem cellgatda additional system components, e.g.,
containers and conduits compatible with cryopresres such as dimethyl sulfoxide
(DMSO), and/or compatible with cryopreservatiorglige, but are not limited to, those
disclosed in U.S. Patents 6,146,124, and 5,789114,Patent Application Publication
2004/0254560, and Canadian Patent Application 22598
[0068] Other system components include, for examplersilte.g., for removing clots
and/or debris from biological fluid and/or for piding sterile cryopreservative), and

syringes, as is known in the art.



with the conduit 21 between the eluted target cell container 20, and the connector for conduits 1 la and 11
b, and flow control device 57, associated with conduit 51, are opened. The elution fluid delivery device 50
(e.g., a syringe prefilled with elution solution) is operated, passing elution fluid via the elution fluid inlet
port 300, through the porous fibrous leukocyte depletipn filter 500 and porous fibrous leukocyte depletion
medium 510 via the downstream surface 502 and the upstream surface 501, the inlet port 101a, and into

the target celodghrontainge 20 UirkANEHIE ditBrAM @t NSISER A RABISHENE)HRIMIBRRA Gyis fibrous

leukocyte depletion filter 500, target cells are eluted, passing with the elution Tluid into the target cell

container 20. 193¢ ShtGIHEIKESP7LaRE S RESS Sk bIeRe iRViea 2P AYittainer 20 is
disconnectec:tiemdh& syste ValSekunefeiably cormimenaiiriniblagites ediaysiesr [OABEAY)sIng the
illustrative system 150 own.in Figure 9 for reference. inanother embodiment of the method, the
biorouical o e B B SR A e R R e R e 10,
and the contaifie A0 et ahevee dhe syRiemb iganianstadtcadsmrieig|ner donbioiogc gt ndui bea), thus

maintaining a,(iased.sy HiG8draeMniagiiR HRMCRRIkE dobrdr fifluad BAY) 96; SBwsHkhEAMPS, are

initially closed. The system is hung vertically, e.g., as illustrated in the Figure. [0081]Flow control device
67, associatedPHHRLBIRIUH BB AMCIAISSRIE VRN Sec BRI SIFERhIRSH S0"iSEopRYBY CKHE flow control
device 37, asaagietedish ponduit 31 between the outlet 201 of the filter device 1000 and the container

for fil d bi ical fluj ffl b 0 ' losed. FI devi 7, lated with
conciut 11 a Ieiben NG Bag 6 AL IEE RO G e PR 2 o6 LR 00821 The
biological fluidostaipgoA8liyherdiilstadasntymaivestofdugisysshoptiondifilter elaisweimciBlas iafisent bag 10,
and the fluid {5 SUDSEQHRARN dERISISY 8 EARNRIGIIE ALBGFRS: & the EJIRMT SRR %qf%*a'ké

leukocytes and/or Stem cells) as the fluid passes through the leukocyte depletion filter 500. The target
cell-depleted ¥ 3/SAd0KEEPE2 ARAISeyiEt /Q8)I-ShparadpBisiByialonita phid d4arslevieR outlet port 201a
alnd a(;orég c?mbzﬁﬁl, wma@mg,m@hge&@&hﬁéw@ﬁiﬁﬁwm@m @é'gﬂk@%ﬂfﬁ:ﬂ' @@yga&ﬁ%em?insd
closed, displaced gas passes along conduit 61 into gas collection coptainer 6Q. After sufficient displace
oo passos i 5L BN BT D kb o B TG 28 A St S AU Whirol cevice 37 i
opened, allowinsgfrateybe caibdiemete thél wiontaipas mifitetuelofflcaftuihd Bhc]0083 Fdnueifitedtion is
complete, an @ : | | ' lgw control device 17
is closed, ang 6f1 o@ﬁqﬁ%’%ﬁ(@ %@é}g%@%&cﬁié%%;% owgctzsti)%ltjrr% e}\ﬁ/fg@y 9r}ags%ociated with
conduit 61) a9y (asggdpgggg Ak@ye, embodiments of the system inclydlarality of conduits, and

preferably, at least one conduit connector, anliality of flow control devices. The
illustrated embodiment of the system shown in Feggiincludes conduits 11 (shown as
conduits 11a, and 11b), 21, 31, 41, and 51, coon&&; and a plurality of flow control
devices 17, 27, 37, 47, and 57, such as clampsciagsd with one or more of the conduits.
[0073] The illustrated embodiment of the system showrRigure 9 includes conduits 11
(shown as conduits 11a, and 11b), 21, 31, 42,1 64, connectors 70, 71, and a plurality of
flow control devices 17, 27, 37, 47, 57, and 6 thsas clamps, associated with one or more
of the conduits.

[0074] The illustrated embodiment of the system shownigufe 10 includes conduits 11
(shown as conduits 11a, and 11b), 21, 31, 42, anddhnectors 70, 71, and a plurality of
flow control devices 17, 27, 37, 47, and 57, suchblamps, associated with one or more of
the conduits.

[0075] Using the illustrative system 1500 shown in Fig8ifer reference, in one
embodiment of the method, the biological fluid eogrocessed, e.g., bone marrow, is
collected in source container (or influent bag)dfd the container 10 is connected,

preferably via sterile docking, to conduit 11 (coitd 1a), thus maintaining a closed system.



conduit 42; shown as conduits 42a and 42b) are opened. [0085]Force is applied to the gas collection
container 60 (e.g., by squeezing the container) such that gas in the container is directed along conduits
61 and 31 through the 20 outlet port 201a into the downstream chamber 202. Since the leukocyte
depletion filter 500 has been wetted by the biological fluid, it will resist the passage of gas therethrough,
and thus, biological fluid in the downstream chamber 202 will be displaced from the chamber through the

drain port 63 ifpciaefieniconiainer0.,Fhe pienipaniaines 39-caniamHds<: ampling port 35,

more preferably a valved sampl_inq port, allowing samples to be taken from the container when desired,
while maintaiPEE SFoRFPARIGAYob s _RINHEYAL VREE 47 and 67 are closed. Flow control device
27, associatgaovah theranndotit?d beliweesy e wuiaddargricopligidaimioen 26k antethrocasingstor for

condut LR S Tbbasaaldeer ol Resoniied b ordl o g gpened. The ewtion
fluid delivery device 507(€.g., a syringe prefilled with elutior solution) 1s operated,®passing elution fluid via
the elution fludgdenizd, jolibded, hiirepeyhingd poranrfibdevis teidsajetedapidticontiltéridadoatwepories fibrous

leukocyte demﬂHQHt %fbﬁ&@h\@%ﬁ@?ﬂﬁ%%ﬁ@ﬂﬁéﬁ%ﬂ%ém and the upstream surface 501, the inlet

port 101a, and into the target cell container 20 via conduits 11 b and 21. As the fluid passes through the

porous fibrou9®dkocyldadiprdcAfiftuidss RErgal : BIRfIHFsH FRRS58SIMGUIRIRB O RIGNGH HEH into the
target cell coatainent2(® nlavilwatiRlodeyicerl Aeamnidhdinclasede Sielesrsiuaptioripgaimelbcontainer 20

is di f h 150 ferably, whil intaini I tem. [0087]Using th
lsirative oy QSHF T500 SRR HAL Y EOOY PR B I SR LR BT P B TR O e
biological fluitheoldigkpegtedsplbtionyfilieoheIndrneviaiged skmatddiesoulegkemyteirmnd/or stoent bag) 10,
and the Cont@@ﬁﬁé&é%e%‘?'ﬂﬂﬂ@fgalthﬁf?(é‘i%(g‘_%tﬁ%@'%&%ﬁogé;é?fa&i (?’%H‘i te GRANYibk Ly ghus

maintaining a closed system. Flow control devices 17, , 47, and 57, e.g., slide clamps, are initially
closed, as is &6 HRAERAERITES (o 1pllericd Ealhe fEIuamI Bt PBRS. fiiRlispserRARIRgaKtfRally, e.g.,
as illustrated ipdtiedniginet RAB&Ibiav eoBtreldmbc /I S400a39einiad, Wil conitddlibetyvesn the outlet

ey SR B B S
the inlet 101 snigififjgrode aibenf) 6aid8s ibheebaiegitrabfitidtsraptwmzilvgseéittevddl@s it passes
through the %Q%QHW&% closed system.
[0078] Flow control device 47, associated with the condliibetween the drain
container 40, and the drain port 631, is opened flaw control device 37 remains open.
Force is applied to the effluent bag 30 (e.qg.,dyeezing the container) such that gas in the
container is directed through the outlet port 2ita the downstream chamber 202. Since
the leukocyte depletion filter 500 has been welttgthe biological fluid, it will resist the
passage of gas therethrough, and thus, biolodigdlih the downstream chamber 202 will
be displaced from the chamber through the draih®i into drain container 40. The drain
container 40 can include a sampling port 45, moegepably a valved sampling port,
allowing samples to be taken from the containernmdhesired, while maintaining a closed
system.
[0079] Flow control devices 37 and 47 are closed. Flomtrab device 27, associated
with the conduit 21 between the eluted targetamtiitainer 20, and the connector for conduits
1la and 11b, and flow control device 57, associaiddconduit 51, are opened. The elution
fluid delivery device 50 (e.g., a syringe prefilleith elution solution) is operated, passing
elution fluid via the elution fluid inlet port 30€hrough the porous fibrous leukocyte
depletion filter 500 and porous fibrous leukocysplétion medium 510 via the downstream

surface 502 and the upstream surface 501, thepafétlOla, and into the target cell



element 15 in influent bag 10, and the fluid is subsequently depleted of the components of interest, e.g.,
target cells (preferably, leukocytes and/or stem cells) as the fluid passes through the leukocyte depletion
filter 500. The target cell-depleted (e.g., leukocyte- and/or stem 21 cell-depleted) biological fluid (along

with displaced gas) passing from the outlet port 201ags collected in the effluent bag 30. Once filtration is
complete, and the upstream (inlet) chamber 102 of the filter device 1000 is empty, flow control device 17

is closed. F'%ﬁﬁ@ﬁﬁ@?'ﬂ?x‘/i?&%é’ﬂdl§t§'9§S%A@Q&Q]E@mé:ﬂiﬁé%g%*{?88@71%5%?&@@1B’V&tuhsthe conduit 42

between the effluent container 30, and the drain port 631, is opened. Vent device 700 is opened (e.g., by

removing a C%Wﬁr?&w?éi%mtsbﬁ@%w%gﬂﬁ»ﬂ%ﬁ# tReSEWANSRGIRMFRBIUE Pu_<MRrough the
vent elementidfyeghl deniené pzot 70da, dherolitieliceth®8 b, sractivse dnesdpvarfieaaly) echasileen 202.

Since the leukocyte deplelion fer, 500.has begn weicd by jhe Riplogicl flid, uil resist e passage o
gas therethrougrh, andthus, bio oglcali UIEPTh the dewneran chatnber 209 wﬁﬂ)e 8ispﬁace from the
chamber thrasygitethe drain port 631 into the effluent container 30. [0091]The effluent container 30 can

include a sarfiigg PorE;3p, ?IlBE‘?F&ﬁ@Q'é{y’%‘tMﬁl‘ﬁb%%}RﬁﬂgrPﬁ RIPHIREPRETRIESHO RS taken from

the container when desired, while maintaining a closed system. [0092]Flow control devices 37 and 47 are

closed (in tha¥BRAAIRRIRRIHRS MRERer the Disleed dbidSRETABESRAENTRic AR BIEFEIRNE flow of gas
therethroughssheatidbiervenirele tapmdiireweitastioyiheduriagias duiddhe venidesi¢riscalso closed, e.g.,

b ing). Fl | devi 7 iated with duit 21 b the eluyted Il
contaer 20, A7 FEOGURURLY F SRS THOk i E LS Y GO UE e &7 SEEbitted with
conduit 51, aFdoupedaitol Tevieqstibn Ruid3delve by denit 635 @ldayclanyysirmge ipitdilledloged elliien solution)
is operated, %%?é’ﬂgis'miiﬁ’@JM@’CMWQ%S?'HQ%E‘HH&%%R&&P&OQ through the porous fibrous leukocyte

depletion filter'500 and porous fibrous leukocyte depletion medium 510 via the downstream surface 502

and the upsti@Qftlsurfddeseaniiat §aMep 6t B5EaCaiRAIMIE  RRNAY SRV RISAHIAYIBOIRER conduits 11 b
and 21. As thefisdddrnsseaimspuohistbpdr@umtiFoninidede deplistonddideriadtotaiiges cells are

luted, i ith the eluti id | et t cel tai 20. Fl trol devi 7.and 57
closed. Sube BRI e JAISIp b RN Bh e b AR T e €, BT SO BBy i
maintaining d @ estakbsy Sy SEDO@B]a‘Ihe cokedte&ltavgendeltsedr7 b@aeeidtad }ziléih_imlﬂldadﬂéﬁamp!e, the
cells can be Rk ﬁ%%ﬁhpﬁllé\mgm%éa 6% Bﬂgrﬁ]lgt 2HY QHQT E@llpgg{&g@ggdg&gﬁg& _scaffold or tissue

graft, purifying (including removing undesired cells for particular applications, e.g., activated
0082] The biological fluid is optionally prefiltered aspasses through the optional filter

element 15 in influent bag 10, and the fluid issaduently depleted of the components of
interest, e.g., target cells (preferably, leukosyrd/or stem cells) as the fluid passes through
the leukocyte depletion filter 500. The target-delpleted (e.g., leukocyte- and/or stem
cell-depleted) biological fluid passes from theleiport 201a and along conduit 31,
displacing gas ahead of the biological fluid. ®iflow control device 37 remains closed,
displaced gas passes along conduit 61 into gasctiolh container 60. After sufficient
displaced gas passes into gas collection contéditow control device 67 is closed, and
flow control device 37 is opened, allowing targeli-clepleted fluid to pass into the effluent
bag 30.

[0083] Once filtration is complete, and the upstream {)rdbamber 102 of the filter
device 1000 is empty, flow control device 17 isseld, and flow control device 37 is also
closed.

[0084] Flow control devices 67 (associated with condujt&id 47 (associated with
conduit 42; shown as conduits 42a and 42b) areezpen

[0085] Force is applied to the gas collection containefes@., by squeezing the

container) such that gas in the container is dédealong conduits 61 and 31 through the



22 GRAN cells may be removed and/or specific cells may be further isolated), washing, concentrating,
freezing (e.g., cryopreserved), and expanding desired cell populations. [0094]The following examples
further illustrate the invention but, of course, should not be construed as in any way limiting its scope.
EXAMPI F 1 [0095]This example demonstrates leuk@gytes and stem cells can be recovered from a bone
marrow product while reducing red blood cell contamination. [0096]Five units of porcine bone marrow

product are eggi-sHHOb PHARRS IR BRFREAE OrAMBEIRHMARE KB JWCaURR BRI FaBI Ol The

device is configured as generally shown in Figure 1 and including a diffusing plate having a pattern as

shown in Fighfs BRIVNERSH ByehseGIaaisAL TRubH RIS BRRASRAS! 0 92 3ARRENrape i feukocyte
depletion filtahisamiciichl disa inchslingvaprefittecrndRanasofisiceowonmeadiarziepared as

generally desgribed ip U.S. Paten 25.572. The device is arranged.in a system as.generally shown in
ik e b o e R, AR B D RS AT

Figure 8. [00 each) are fitered via grla
comprises salik/do% Daxiliag-Aort [BHosfire quafeasblyicvaieomminglpore sllawinihssdgplesdbhsod cell
depletion/11% ke from the container when desired, while maiitig a closed system.
[0086] Flow control devices 47 and 67 are closed. Flomtrob device 27, associated
with the conduit 21 between the eluted targetaaitainer 20, and the connector for conduits
1l1a and 11b, and flow control device 57, associaiddconduit 51, are opened. The elution
fluid delivery device 50 (e.g., a syringe prefillaith elution solution) is operated, passing
elution fluid via the elution fluid inlet port 30€hrough the porous fibrous leukocyte
depletion filter 500 and porous fibrous leukocygpleétion medium 510 via the downstream
surface 502 and the upstream surface 501, thepafetlOla, and into the target cell
container 20 via conduits 11b and 21. As the fhadses through the porous fibrous
leukocyte depletion filter 500, target cells anatedl, passing with the elution fluid into the
target cell container 20. Flow control devicesa2d 57 are closed. Subsequently, target cell
container 20 is disconnected from the system 1p@derably, while maintaining a closed
system.
[0087] Using the illustrative system 1500 shown in Figl@efor reference, in another
embodiment of the method, the biological fluid ®ogrocessed, e.g., bone marrow, is
collected in source container (or influent bag)dd the container 10 is connected,
preferably via sterile docking, to conduit 11 (coid 1a), thus maintaining a closed system.
Flow control devices 17, 27, 37, 47, and 57, slgle clamps, are initially closed, as is the
vent device 700 (e.g., via a cap over the ven{) pdrhe system is hung vertically, e.g., as
illustrated in the Figure.
[0088] Flow control device 37, associated with conduib&iween the outlet 201 of the
filter device 1000 and the container for filteradlbgical fluid (or effluent bag) 30, is
opened, followed by opening flow control device 43sociated with conduit 11a between the
influent bag 10 and the inlet 101 of the filter mev1000.
[0089] The biological fluid is optionally prefiltered aspgasses through the optional filter
element 15 in influent bag 10, and the fluid issaduently depleted of the components of
interest, e.g., target cells (preferably, leukosyrd/or stem cells) as the fluid passes through
the leukocyte depletion filter 500. The target-delpleted (e.g., leukocyte- and/or stem



blood cell contamination/57% white blood cell recovery, the products processed according to an
embodiment of the invention resulted in 92% red blood cell depletion/8% red blood cell
contamination/52% white blood cell recovery. [0099]All references, including publications, patent
applications, and patents, cited herein are hereby inearporated by reference to the same extent as if each
reference were individually and specifically indicated to be incorporated by reference and were set forth in

its entirety heseinydBIRONT Bfotéaf-af AR By Ritd arkpRlt RARY pHSI R WoRHaItRIEl BBEE 28 FRgscontext of

describing the invennoné%ge{gmall in the context of the following claims) are to be construed to cover
HRI

both the singtPFSiSd A Bag 3theRNR RIS MR 1 LBS HPRERRAdIRtER BYAERRREXL. The

terms "comprisings'thaaniteg deliing udiog is ansbhgdiiaisigievied d b einsstleHiae eparobadddderms (i.e.,
meaning "inc%:;jlin Cliotbsut not limited to,") unless otherwise noted. Recitation of ranges of values herein are
e

merely 23 intende oegérve as a shorthand method of referring individually to each separate value falling

within the radQ@?@nlesElqvhgamw mméa,mnimmmms@m@@ew@emgwmed into the
specification g wesd indlyifikaibsepirdaerain Al satRARderryiRashBRLRINSEN RerBRIEmged in

any suitable order unless otherwise indicated herein or otherwise clearly contradicted by context. The use
of any and alP<SENR NG BRYRPIRY ThrRYR4EfR0(835. run & ISR IR BVIREINSBE P RS TTodel Higrely to
better illumingigtkeneantiproagh tieasnod GOTO Balithitasitdenike scopaciHbe diuatiemunless

otherwise claimed, No language in the specification sho e construed as indicating any non-claimed
element as eSQ%HWa rt%@:'e %' ceiig%ell?lf?) %k‘?e‘i?@ﬁ?’f@l Efetred! %ngit@(e{ﬁ% da@%gfﬁvention are
described hefigid, ihmdﬂd&gjsmedapasmgelemgmwm«)eﬂmwaﬂmus,foiph?gilqﬂh@l@:trtlﬂeeinvention. Varigtions
of those prefejrea mbpimaenis MaY, RGR YO GiepRRE Finthaseaf frdnguskl i R PR eading

the foregoing description. The inventors expect skilled artisans to employ such variations as appropriate,
and the inveritr§fitHeRHIRRtHBEMF-Ntion to be practiced otherwise than as specifically described herein.

Accordingly, [bipipventiag sl ahtastiBoatianmandea wxrienig 8bheose Biestmatier recited in the
above-desor BN ERE A B S ERIBR L AR Qe DR ELa By AT G N Eress
otherwise indicaitgdihiegematoseithepsismclearly contradicted by context. 24 CLAIM(S):
[0092] Flow control devices 37 and 47 are closed (in trewebodiments wherein the
vent device does not automatically prevent the fddwas therethrough when the vent
element is wetted by the biological fluid the vedavice is also closed, e.g., by capping).
Flow control device 27, associated with the con@iibetween the eluted target cell
container 20, and the connector for conduits 1tkld, and flow control device 57,
associated with conduit 51, are opened. The eldkinod delivery device 50 (e.g., a syringe
prefilled with elution solution) is operated, pamselution fluid via the elution fluid inlet port
300, through the porous fibrous leukocyte deplefilber 500 and porous fibrous leukocyte
depletion medium 510 via the downstream surfaceab@Pthe upstream surface 501, the
inlet port 101a, and into the target cell conta2@wnia conduits 11b and 21. As the fluid
passes through the porous fibrous leukocyte deplétter 500, target cells are eluted,
passing with the elution fluid into the targetl@@intainer 20. Flow control devices 27 and
57 are closed. Subsequently, target cell cont&@es disconnected from the system 1500,
preferably, while maintaining a closed system.
[0093] The collected target cells can be used as deskedexample, the cells can be
processed according to one or more of any of thhewong: seeding in a scaffold or tissue

graft, purifying (including removing undesired elbr particular applications, e.g., activated



1.A biological fluid filter device comprising: (a) a housing comprising an inlet port and an outlet port and
defining a fluid path between the inlet port and the outlet port, the housing further comprising an elution
fluid inlet port and a drain port and defining a fluid flow path between the elution fluid inlet port and the

inlet port; (b) a porous fibrous leukocyte depletion filigr having an upstream surface and a downstream
surface, disposed in the housing across the fluid flow paths; wherein the inlet port is upstream of the

upstream sureRIQILHIR IRulqfy te HEREHIAINEE BB DRI MRS PO 186 SEION HLihiglet port, and the

drain port, are downstream of the downstream surface of the leukocyte depletion filter. 2.The device of
claim 1, wheGRRRIIRGNGIHFRAES (Fa FEVORERRRNME O RN HesIFR S GRfhRaRMHENE ukocyte depletion

filter, the wall including the elution fluid inlet port, the outlet port, and the drain port, and the elution fluid

inlet port is | between the outlet port and the drai rt in the wall. 3.The device of claim 1 or 2,
further compli pel 16 LGS TSt ot Bra ARG R oL B TR osect i the
housing acrobg tieaslnicdlaw ipthy waldimiting éslitosieg plate is disposed in the housing between the
downstream surface of the leukocyte depletion filter and the outlet port. 4.The device of any one of claims

1-3, further comprising a vent device in commuggafigPLwith the outlet port.

[0095] This example demonstrates leukocytes and stemazgilbe recovered from a
bone marrow product while reducing red blood cetitamination.

[0096] Five units of porcine bone marrow product are et for processing according
to an embodiment of the invention, and a contfidie device is configured as generally
shown in Figure 1 and including a diffusing plasving a pattern as shown in Figure 3A
(wherein the perforations each have a diametdd3# inches), and the leukocyte depletion
filter is a 3.5 inch disc including a prefilter aBdayers of melt-blown media prepared as
generally described in U.S. Patent 4,925,572. dewice is arranged in a system as generally
shown in Figure 8.

[0097] The units (100 mL each) are filtered via gravitydahe elution solution (40 mL)
comprises saline/10% Dextran-40.

[0098] In contrast with the controls, resulting in 89% tedod cell depletion/11% red
blood cell contamination/57% white blood cell reeoy the products processed according to
an embodiment of the invention resulted in 92%biedd cell depletion/8% red blood cell

contamination/52% white blood cell recovery.

[0099] All references, including publications, patent éggtions, and patents, cited
herein are hereby incorporated by reference tadinge extent as if each reference were
individually and specifically indicated to be inporated by reference and were set forth in
its entirety herein.

[0100] The use of the terms “a” and “an” and “the” andiknreferents in the context of
describing the invention (especially in the conteixthe following claims) are to be
construed to cover both the singular and the plurdess otherwise indicated herein or
clearly contradicted by context. The terms “corsipg,” “having,” “including,” and
“containing” are to be construed as open-endedsér@., meaning “including, but not

limited to,”) unless otherwise noted. Recitatidmanges of values herein are merely



5.A method for processing a biological fluid comprising passing biological fluid through the biological fluid
filter device of any one of claims 1-4. 6.A method for processing a biological fluid comprising (a)passing a
biological fluid from a first container through a biological fluid filter device comprising: 25 a housing
comprising an inlet port and an outlet port, and definggg a fluid path between the inlet and the outlet, the
housing further comprising an elution fluid inlet port and a drain port and defining a fluid flow path

between the gluipf Huwrsiied RO 3REHRSAIFIRNH SN RMMAMSIDRUSISKRpXISEERIGHON filter having

an upstream surface and a downstream surface, disposed in the housing across the fluid flow paths;
wherein the ifENgOMIRIN s @a9eot tHesS ihtse (R ficBaie ?@Ql&ﬁ}%éﬁ%ﬂ%ﬁ’oﬁmfeﬁ and the outlet,
the elution fluiténfeiraesd, inttbeesgerifiqaeivn aie itio wandiielimdy teeidovyrstipamishiéassusf the leukocyte
depletion fiteg, and passing leukogyis:depletad biploaicel duid iom the outlel portintoy second
container; (b) passing gas through the ou e?port A Hlsp acing biological faid MiAe downstréam
chamber fronathreswisasileguibiroenjrathietentdin partdxito The eszoyndrubalizxempldatopetdrdptantainer; and,

(c) passing elyfigoasplyion fqipraakeluion aal igaireligudryies YBHaL HeRllanfuid infet port, the

leukocyte deple ter, and the inlét port, into an eluted target céll container; wherein the elution

solution eluteS8YE0RBR RS APRAGICL iRAREBIISTHBHO TR il At hs B RHBIEEE A MisRer. 7. The

method of clajibewhereiarijeadevicent ghetitamon ses addetivrasachdiffidsagrelaie harngamiisat surface
and a second surface, disposed in the housing across the fluid flow paths, and the diffusing plate is
Beiieh bl s A

disposed in tf eW&&‘éiﬁ%%é%&@Sﬁ the' a8t UIPYELDf the leukocyte depletion filter and the outlet
port, wherein[€181hethBoetemedrzed gdissints elitiisisetntion frienddedrithreon solution dediesst device

through the ahan i NG RN LSRG R oI ABMRSY!S RRIRHRN s it et por, into

the eluted target cell container. 8. The method of claim 6 or 7, comprising passing gas from the

second contfAHAHFBEBIT fREYRREIPERRIRIRIISHIHERRS bRygiRE! Muias R tHerappR%BANhamber from
the housing thyu@ihthecdmiptioart e MM eaptainslidetisans to employ such variations as

appropriate, and the inventors intend for the iteento be practiced otherwise than as
specifically described herein. Accordingly, tmseéntion includes all modifications and
equivalents of the subject matter recited in tlaéncs appended hereto as permitted by
applicable law. Moreover, any combination of thewae-described elements in all possible
variations thereof is encompassed by the inventidess otherwise indicated herein or

otherwise clearly contradicted by context.



26 9. The method of claim 6 or 7, wherein passing leukocyte-depleted biological fluid from the outlet
including displacing gas into a gas collection container, and the method further comprises passing
collected gas from the gas collection container through the outlet port and displacing biological fluid in the
downstream chamber from the housing through the drain port into the second container. 10. The
method of claim 6 or 7, comprising passing gas through a vent into the outlet port and displacing
biological quié,i_m\mﬁsqunstream chamber from the housing through the drain port into the second
container. 11. A method for processing a biological fluid comprising (a) passing a biological fluid from
a first container through a biological fluid filter device comprising: a housing comprising an inlet port and

an outlet port, and qe?ﬁning\%%‘ﬂéﬁi@é‘lth@&%?Bébﬁé’ﬂ@ﬁﬁ'ﬂ?gi > outlet, the housing further comprising an

elution fluid inlet port and a drain port, and a porous fibrous leukocyte depletion filter having an upstream
surface and a downstreant®urfa8d! WSIERMARIE BN RSFba8RN R SRARRANRBE ein the inlet

port is upstream of the upstreanyigldiga® bbtive daLkeayie: pepelioniiteutrigdlenoutrigiarththe elution
fluid inlet port, and the drain port, are downstreffw ofﬁtj}}e drawnstr am,surface, of th%I?uko%te depletion
QI HSIYRE R

filter; and passing Ieukocyte-degf)e@d'%'%%ﬂ?c% %ﬁgpﬂ&#{,ﬂ%’%@& 4 ainer; (b)
passing gas from the second cofitashiéowhpetigbetineentlet portiemtuiisplatipgrisidhegicier fhoid; in the

downstream chamber fromihe housing dhiohaR IBGDESHR BAHIERIHHHRY heRRLARGFeaRFsRupaSSINg

elution solution from an elution solution delivery device through the elution fluid inlet port, the leukocyte
depletion filter, and the inlet portafit& S9BMEHRYABHERCEVHISRISH R ORUEREBIM @ KL leukocytes
and/or stem cells from the filter ingvtpatheyrth container. 27 12.The method of any one of claims 5-11,

carried out while maintaining a closed .
wﬁereln t%e Inlet port is upstream of the upstrsanfiace of the leukocyte

depletion filter, and,
the outlet port, the elution fluid inlet port, atige drain port, are downstream

of the downstream surface of the leukocyte depidilter.

2. The device of claim 1, wherein the housing hast downstream of the
downstream surface of the leukocyte depletionrfittee wall including the elution fluid inlet
port, the outlet port, and the drain port, andehution fluid inlet port is located between the

outlet port and the drain port in the wall.

3. The device of claim 1 or 2, further comprisaperforated diffusing plate
having a first surface and a second surface, despiwsthe housing across the fluid flow
paths, wherein the diffusing plate is disposed@ltiousing between the downstream surface

of the leukocyte depletion filter and the outlettpo

4. The device of any one of claims 1-3, further pasing a vent device in

communication with the outlet port.

5. A method for processing a biological fluid comsprg passing biological fluid

through the biological fluid filter device of anye of claims 1-4.

6. A method for processing a biological fluid comsjrg
(a) passing a biological fluid from a first contirthrough a biological

fluid filter device comprising:



system. 13.A biological fluid processing system comprising (a) the biological fluid filter device of any one
of claims 1-4; (b) a container for receiving leukocyte-depleted biological fluid, in fluid communication with
the outlet port; (c) a container for receiving gas displaced biological fluid, in fluid communication with the
drain port; and, (d) a container for receiving elution fegd and eluted leukocytes, in fluid communication
with the inlet port. 14.The system of claim 13, further comprising (e) an elution fluid delivery device, in

fluid communication with the elution ﬂgilgsiﬂbegmgrigiﬁdr be syst g}t_oc{rﬁjaémm,réﬁd further comprising (f)

a biological fluid source container, in fluid communication with the inlet. 16.The system of claim 14 or 15,
wherein the elution fluid delivery d&ﬁﬁ@'ﬁ%ﬁHH?eeaéhptl’@ﬁ’l‘{%Br‘s%'é‘@%ﬂfia‘iﬁﬁ%‘él@ti'&?\uéﬁlHtion ora
syringe pump. 17.The system of ariyrofe eb@lgiiziad anléundrerieia thietqsurtaiatrréon preeiiag

defining a fluid flow path between the elution unlet port and
the inlet port, and a porous fibrous leukocyte diph filter
having an upstream surface and a downstream sudesp®sed
in the housing across the fluid flow paths; whetbminlet port
is upstream of the upstream surface of the leukodgpletion
filter, and the outlet, the elution fluid inlet ppand the drain
port, are downstream of the downstream surfackeofdukocyte
depletion filter;

and passing leukocyte-depleted biological fluahirthe outlet port

into a second container;

(b) passing gas through the outlet port and digpigisiological fluid in
the downstream chamber from the housing througllthi® port into
the second container or into a third container; and

(c) passing elution solution from an elution sauatdelivery device
through the elution fluid inlet port, the leukocytepletion filter, and
the inlet port, into an eluted target cell containgherein the elution
solution elutes leukocytes and/or stem cells froenfilter into the

eluted target cell container.

7. The method of claim 6, wherein the devicelferrcomprises a perforated
diffusing plate having a first surface and a secsundiace, disposed in the housing across the
fluid flow paths, and the diffusing plate is dispdsn the housing between the downstream
surface of the leukocyte depletion filter and théet port, wherein the method comprises
passing elution solution from the elution solutdwlivery device through the elution fluid
inlet port, the diffusing plate, the leukocyte dajmn filter, and the inlet port, into the eluted

target cell container.

8. The method of claim 6 or 7, comprising passiag fgom the second container
through the outlet port and displacing biologidaid in the downstream chamber from the

housing through the drain port into the third corea



elution fluid and eluted leukocytes is a freezable container.

26

9. The method of claim 6 or 7, wherein passing éeyke-depleted biological
fluid from the outlet including displacing gas irdayas collection container, and the method
further comprises passing collected gas from tisecgiiection container through the outlet
port and displacing biological fluid in the dowrestm chamber from the housing through the

drain port into the second container.

10.  The method of claim 6 or 7, comprising passgjag through a vent into the
outlet port and displacing biological fluid in tdewnstream chamber from the housing

through the drain port into the second container.

11. A method for processing a biological fluid camng
@) passing a biological fluid from a first contairthrough a biological
fluid filter device comprising:
a housing comprising an inlet port and an outtet, @nd
defining a fluid path between the inlet and thdeduthe housing
further comprising an elution fluid inlet port aadirain port, and
a porous fibrous leukocyte depletion filter havargupstream
surface and a downstream surface, disposed inoili&irig across
the fluid flow path; wherein the inlet port is ugstm of the
upstream surface of the leukocyte depletion fikad the outlet
port, the elution fluid inlet port, and the draiorp are
downstream of the downstream surface of the leukocy
depletion filter;

and passing leukocyte-depleted biological fluahirthe outlet port

into a second container;

(b) passing gas from the second container throluglotitlet port and
displacing biological fluid in the downstream chanbom the
housing through the drain port into a third corgairand,

(c) passing elution solution from an elution salatdelivery device
through the elution fluid inlet port, the leukocytepletion filter, and
the inlet port, into a fourth container; whereie #lution solution
elutes leukocytes and/or stem cells from the filiéw the fourth

container.
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12. The method of any one of claims 5-11, carrigidwhile maintaining a closed

system.

13. A biological fluid processing system comprising
(a) the biological fluid filter device of any oné@aims 1-4;
(b) a container for receiving leukocyte-depletenldgical fluid, in fluid
communication with the outlet port;
(c) a container for receiving gas displaced biatabfluid, in fluid
communication with the drain port; and,
(d) a container for receiving elution fluid and teldi leukocytes, in fluid

communication with the inlet port.

14.  The system of claim 13, further comprisingge)elution fluid delivery

device, in fluid communication with the elutionitlunlet port.

15.  The system of claim 13 or 14, further compgd(if) a biological fluid source

container, in fluid communication with the inlet.

16.  The system of claim 14 or 15, wherein the etutluid delivery device

comprises a prefilled syringe containing elutioluson or a syringe pump.

17.  The system of any one of claims 13-16, whettecontainer for receiving

elution fluid and eluted leukocytes is a freezataptainer.



