1 FILTER DEVICE BACKGROUND OF THE INVENTION [0001]In view of the interest in leukocytes for
use in a variety of applications, some methods for harvesting the leukocytes involve passing blood or
blood products through commercially available leukocyte depletion filter devices (via the device inlet and
through the device outlet) to capture leukocytes by the filter medium in the device housing, and
subsequently eluting the leukocytes from the device by passing an elution fluid in the opposite direction
through the filter device (via the outlet and through the inlet). [0002]However, there is a need for devices
and methods for improving the efficiency of regoveR. Jbgreend other advantages of the present
invention will be apparent from the description as set forth below. BRIEF SUMMARY OF THE
INVENTION [0003]An embodiment of the invention provides a biological fluid processing device

comprising (a) a housing comprisin@ At Kitgt ONDIORCIHENY YRS PIgNOre ports, an outlet portion
including one or more ports, and defining at least one fluid flow path between an inlet portion port and an

outlet portiony ggity (b) ?thﬁéW f%ﬁ@ﬁﬁlé}’é@giﬁ|@@gi§ﬁ@§%ﬁﬂ%eﬁg%ﬁ%%‘8f%ﬁﬁﬁti&%?%ﬁ%i” the housing

across the fldid flow path; and (c) a first perforated diffusing plate having afirst surface and a second

surface, dispBShqASAR RENGABNACHELEHHOFIRPADBVR M EtHE diArthO IR QRHEMENAEED is disposed in
the housing hefwerRciaR seeoRBIsUEApllbeoneHg kkiasdhastelieering RadEIoRgaferably, the

outlet portion jncludes a first port comprising an outlet port, and a second pert comprising an elution fluid
ilet port, andiENs RS T S R Hae NW S BENELH F ARt Hh R BEr R the outet port,
and a second s doenihadiutieibe neakonide p bdionheodebicg dksi a0 r| ticoh ifhlét pottteln an
embodiment, inlet lon.i if: mghq g ' ond port comprising
an elution flufégﬁattgl]é% p()]%%tr,&g\hd%e odg%ﬂgﬁ&gf?r%g%?lrst w%%g‘;ﬁ[gg?y@geﬁﬁm_imet portion inlet port
and the outletd98&ion diwepeittiaig & sererfifauREHiGRSRE Rethadsigevnadepifttienel@bn fluid inlet
port and the ilgdwaitionreiskiandluiddnied\Reftagés of the prizsemtion will be apparent from the

description as set forth below.
BRIEF SUMMARY OF THE INVENTION

[0003] An embodiment of the invention provides a biologitaid processing device
comprising (a) a housing comprising an inlet paortiecluding one or more ports, an outlet
portion including one or more ports, and definimgeast one fluid flow path between an inlet
portion port and an outlet portion port, (b) a pardilter having a first surface and a second
surface, disposed in the housing across the flawd path; and (c) a first perforated diffusing
plate having a first surface and a second surfiisppsed in the housing across the fluid flow
path, wherein the first diffusing plate is dispogethe housing between the second surface
of the porous filter and the outlet portion port(Sreferably, the outlet portion includes a
first port comprising an outlet port, and a secpad comprising an elution fluid inlet port,
and the housing defines a first fluid flow pathvibe¢n an inlet portion port and the outlet
port, and a second fluid flow path between an iptetion port and the elution fluid inlet

port. In an embodiment, the inlet portion includefst port comprising an inlet port, and a
second port comprising an elution fluid outlet parid the housing defines a first fluid flow
path between the inlet portion inlet port and tbded portion outlet port, and a second fluid
flow path between the outlet portion elution fluntet port and the inlet portion elution fluid

inlet port.



[0004]In some embodiments, the biological fluid processing device further comprises a second perforated
diffusing plate having a first surface and a second surface, disposed in the housing across the fluid flow
path(s), wherein the second diffusing plate is disposed in the housing between the first surface of the
porous filter and the inlet portion port(s). [0005]Prefepably, the porous filter comprises at least one porous
leukocyte depletion medium. [0006]Another embodiment of the invention provides a biological fluid

processing dcfbﬁéﬁ] COMRIiRR: @hBJMMEINE, GREBICRIBRATINED B HIRAERA ShlpliegEt aan outlet

portion including an outlet port and an elution fluid inlet port, and defining a fluid flow path between the

inlet portion iNRAGPENREHPIRE S AR ISHRIAR haingoRt TEHEcs AN 318G PRt SHERGEeHitRaSS S8t BB rtion
elution fluid imetgast nddd eninteiipaciopames p atete)ripsrod sifitemayiae & ispevs@aetaad a second
surface, disppsed.in the housing across the fluid flow paths; ¢) a first perforated diffusing plate
naving & fire ROHTAL e LA e s S R T P R BT BREE row patne, wherein
the diffusing 86slis dispetssally tHe mousisfiietwemptise satieadt narace efikheype damefilter and the
outlet portion ROKiS,{0007]Yet another embodiment of the invention provides a biological fluid processing
device comprising (a) a housing comprising an inlet portion including at least an inlet port, an outlet
portion includﬁ’@’%n ouftBP S SRACLERNIGh G AT ROV E SHIRG i PIRSRSS S between the
inlet portion igkgige Hoanstidegqaliet RsUsion oviiisnd anhadicidioudpriaheivessrtheniiirt portion
elution fluid inlet port and, an inlet portion port: (b orops filter havin irst surface and a second
curface, cispBOL T L NQGE R SO ErvLAL fo ARt oA SRR R 0 HREE having o
fi_rst s_urface msedbad@trm&mimtiandehmsiﬂgimmﬂetlwﬁumﬂ@mpidtﬂ_ewmwnein the
diffusing platg i5,disRAREDIMLPBARLTBRRSIHERN A 5550 AkSHILRERABIRIRPERYS Bjel pthdae outlet

portion ports; and (d) a second perforated diffusing plate having a first surface and a second surface,
disposed in tHESH ARG BdHSSSYHBRIAN W PeRRS, SYAEFRERPERE thRIRGUSIARRAS BRSIGSSH IR #9¥ housing

between the feghsuafacecphthe sabailtetimuditfepalsinp LR ialiscd sameseehrdineats of the
device, the inletéoorti n inclydes an inlet%)o([;[ aéndga elution fluid outletfﬁor.t and the housing defines a
Tl Bl

fluid flow patt'BERRERI I iARSSHASS 1 YhBWTRET BN TBIRAY BEHE Snd'SPHERT Bw path
between the thetlet pongpivesidntfiaiseicdedznt aced o the lpdifter ko Shetaurildupb diothep@tst; wherein the
porous filter, aagjrst p@éﬁ%&%ﬂ@#ﬁi&ﬂrﬁ@%ﬂﬂw eﬂBHﬁTﬁb& @85%&@&9%%%“1 plate, are

disposed in the housing across the fluid flow paths. 3 [0008]In another embodiment, a method for
obtaining onélBYIRTOFEMAIREHER (FRGRE NBIBCRRRHEHISHISRIBHAN SEY i) HakSiAE AbiBIBRAlLRNd through
fs‘;\n emgodimmfu@f Bzﬁ_tféiﬁImgigalﬁwm)fﬂmredgwi@%nw?ﬂr@iﬂgﬂ%@i ﬁ'mié_t plaﬁlcgadﬁdr@mrﬂﬁdrdemmrm 'pog ]
through an outlet portion port, wherein one or more desired biological fluid components are retained by
the fiter as 1R AL BRI BTG S50 4T AR TR B PO Wt portion port
b) passing arpethtimtviked tHieray et poilowepatbnffand apestided Eoridat glatiom fhoid; iidea parotsough the

first diffusing lgi iR UShRUd AR LI PRUOB ROUEEIBLLITR BlU100 Ui Sies ARAEMBIP desired

biological fluid components from the filter; and, obtaining one or more o luted desired biological fluid
components.paths; (c) a first perforated diffusing plate havanfirst surface and a second surface,

disposed in the housing across the fluid flow patiteerein the diffusing plate is disposed in
the housing between the second surface of the pdilter and the outlet portion ports; and

(d) a second perforated diffusing plate havingst Burface and a second surface, disposed in
the housing across the fluid flow paths, whereedHtfusing plate is disposed in the housing
between the first surface of the porous filter gralinlet portion ports. In some

embodiments of the device, the inlet portion inelsidn inlet port and an elution fluid outlet
port, and the housing defines a fluid flow pathamen the inlet portion inlet port and the

outlet portion outlet port, and a fluid flow patbttveen the outlet portion elution fluid inlet

port and an inlet portion elution fluid outlet portherein the porous filter, and first

perforated diffusing plate, and the optional secpadorated diffusing plate, are disposed in

the housing across the fluid flow paths.



[0009]In an embodiment of the method wherein the biological fluid filter device further comprises a
second diffusing plate, a method for obtaining one or more desired biological fluid components comprises
(a) passing a biological fluid through an embodiment of the biological fluid filter device, wherein the fluid
passes from an inlet portion port through an outlet pa@gtion port, wherein one or more desired biological
fluid components are retained by the filter as the fluid passes along a fluid flow path from an inlet portion

port through ashgsitiet RRHRRRAERATHIAG metHBaARdIigialamg et lgusipainlkrsgiea outiet portion

elution fluid inlet port through the first diffusing plate, the filter, the second diffusing plate, and an inlet

portion port, WHEEATRRENIB G MRIPERBLRTEBY ﬁ@i@%@ﬁé&fﬁ%@@a@%&ﬁﬁm&ﬁéﬁﬁs from the

filter; and, obtadoag-arfeier fmereafite ehisieshdrsitectijistagieahfhidrtenpanentor{@ALlyn another

embodiment, & biplogical fid pipcessing. SYsicm s proved. samoring an.smbodinent of fe biological
fluid processing aevice, in uid communication with at leastone container, more prefera y, at’least two

containers. Inhen@tendsodieribnd phgses phooma dhied dfomp tromainéntet patposeod twataima@nsuitable for
cryopreservagoi-phsiaeh GRie ﬁs‘gégslﬁa‘%f?ﬂﬂ&ﬁo#wﬁ ERGEEW (4hh REn] B oot fbn EWS OF

THE DRAWING(S) hO(_)l_l] igure 1 is an exploded view of an embodiment of a filter device according to
the present iliibAUSHBIGHRPH Hifarab e hRiudifEBIRIS EMeIHAMIRBE SOHBAL KRR RAEL port, and an
outlet portionvasrgirsigeniobtiRidertesdae &lubior tdchisleyicart dod aissosearwingmd taukocyte
depletion filte§| and a iff'}%

perspoctve, Lt: 310 S106U LBLoR a1 VI o1 4% SHGBA A0 BPE QN BRAESE e i an
embodiment 008 filteindavaoelsfdineeptadéne imedmich nh@elBirigoiabfistn filteadavietfothbnstrative
diffusing p'at‘éd?ﬁﬁfﬁéég%%l%é&‘?&’}ﬁfﬁ@%g plate, a method ftainimg one or more desired biological
fluid components comprises (a) passing a biologdlaa through an embodiment of the
biological fluid filter device, wherein the fluidagses from an inlet portion port through an
outlet portion port, wherein one or more desirezdgical fluid components are retained by
the filter as the fluid passes along a fluid floatlpfrom an inlet portion port through an
outlet portion port; b) passing an elution fluidrd) a fluid flow path from an outlet portion
elution fluid inlet port through the first diffusyplate, the filter, the second diffusing plate,
and an inlet portion port, wherein the elutiondlelutes one or more desired biological fluid
components from the filter; and, obtaining one orenof the eluted desired biological fluid
components.
[0010] In another embodiment, a biological fluid procegsgstem 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.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWG(S)

[0011] Figure 1 is an exploded view of an embodiment fiter device according to the
present invention, showing a filter device housinghprising an inlet portion and an inlet
port, and an outlet portion comprising an outlet pmd an elution fluid inlet port, and also
showing a leukocyte depletion filter and a diffusplate between the inlet and outlet

portions.



distributions (A-N). [0014]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. [0015]Figure 5
shows views of an inlet portion of an embodiment of a filter device housing according to the present
invention, wherein the illustrated inlet portion has one port. [0016]Figure 6 shows views of an outlet
portion of an embodiment of a filter device housing according to the present invention. [0017]Figure 7

shows an insfggrgiew Gfigh LA A RRANE SRIBDANBRIU & Ikl IEVIGS RO IDIRE

invention, wherein the illustrated inlet portion includes an inlet port and an elution fluid outlet port.

[0018]Figure G POBIs datUAB I G fmhAdT R BEldRura &lite REesraHER R present invention,

showing a filtgoodsvice higuring SHuwarisigiely bTldluigatinve, dfidsaipe etfodtion pandralsarafirst diffusing
plate and a sgg?r%juggﬁuséﬂ_ late, and a leukocyte depletion filter interposed between the first diffusing
plate and the SECOnA i sﬁl\g'plate. In this illustrated filter device, the inlet portion and the outlet portion
each have wWOWdits, wheuetrdtlsbanie aeatiah ¢resacestionalleiepoob edinentelotithe Miffdsioglet port, and

the outlet poraRBRMARS AMAUIGHBATAREIRR GAHUHBGLIISIRL I BIEHHER Shayys an

embodiment of an illustrative system according to the _ _ _
[0015] Figure 5'shows views of an inlet portion of an edibeent of a filter device

housing according to the present invention, whettegnillustrated inlet portion has one port.
[0016] Figure 6 shows views of an outlet portion of an ediment of a filter device
housing according to the present invention.

[0017] Figure 7 shows an inside view of an inlet portidmmother embodiment of a

filter device according to the invention, wherdie illustrated inlet portion includes an inlet
port and an elution fluid outlet port.

[0018] Figure 8 is an exploded view of an embodiment fiter device according to the
present invention, showing a filter device housinghprising an inlet portion, and an outlet
portion, and also a first diffusing plate and acsetdiffusing plate, and a leukocyte depletion
filter interposed between the first diffusing plated the second diffusing plate. In this
illustrated filter device, the inlet portion ancetbutlet portion each have two ports, wherein
the inlet portion includes an inlet port and artielufluid outlet port, and the outlet portion
includes an outlet port and an elution fluid irpett.

[0019] Figure 9 shows an embodiment of an illustrativeaesysaccording to the
invention, the illustrated system including the ediment of the filter device shown in
Figure 1.

[0020] Figure 10 shows another embodiment of an illusteaslystem according to the
invention, the illustrated system including the ediment of the filter device shown in
Figure 1.

[0021] Figure 11 shows yet another embodiment of an iddiste system according to the
invention, the illustrated system including the eailnent of the filter device shown in
Figure 8.

[0022] Figure 12 shows yet another embodiment of an iddiste system according to the
invention, the illustrated system including the ediment of the filter device shown in

Figure 1.



invention, the illustrated system including the embodiment of the filter device shown in Figure 1.
[0020]Figure 10 shows another embodiment of an illustrative system according to the invention, the
illustrated system including the embodiment of the filter device shown in Figure 1. [0021]Figure 11 shows
yet another embodiment of an illustrative system accerding to the invention, the illustrated system
including the embodiment of the filter device shown in Figure 8. [0022]Figure 12 shows yet another

embodiment @j;a8) i”usﬁ’%ﬂYS f@’%tﬁ(m/éc@i%@mﬁ%ﬁ&ﬁl@%ﬂ&i%ﬁ*ﬂ%ﬂﬂﬁéﬁﬁ‘f@@\rﬁ%ﬁi@@fifi‘l@é‘t‘ding the

embodiment of thé filter device shown in Figure 1. S [0023]Figure 13 shows, diagrammatically, fluid flow

paths for emSEHIRFSASEr ARG QDR AV ERIBTMESS th FYIERS GATBRSIRERESiREF YR (iEYSIBBmprise one

or two diffusipghigtesdantendietainite: et o tearoa iy jbeiowdlet prytinesjusiaditesmprsings
comprise one or two V\PooggftSI?ETAll FD DESCRIPTION OF THE INVENTION

DETAILED DESCRIPTION OF THE INVENTION

[0024] Advantageously, the recovery and harvesting ofrdddiological fluid
components, preferably, target cells such as legke@and/or stem cells, can be increased
using devices according to the invention, and #heads are especially useful in applications
involving cord blood, amniotic fluid and/or bone mraw.

[0025] An embodiment of the invention provides a biologit#d processing device
comprising (a) a housing comprising an inlet paeriiocluding one or more ports, an outlet
portion including one or more ports, and definimgeast one fluid flow path between an inlet
portion port and an outlet portion port, (b) a paxdilter having a first surface and a second
surface, disposed in the housing across the flawd path; and (c) a first perforated diffusing
plate having a first surface and a second surfiisppsed in the housing across the fluid flow
path, wherein the first diffusing plate is dispogethe housing between the second surface
of the porous filter and the outlet portion port(Sreferably, the outlet portion includes a
first port comprising an outlet port, and a secpad comprising an elution fluid inlet port,
and the housing defines a first fluid flow pathvibeén an inlet portion port and the outlet
port, and a second fluid flow path between an iptation port and the elution fluid inlet

port. In an embodiment, the inlet portion includefst port comprising an inlet port, and a
second port comprising an elution fluid outlet parid the housing defines a first fluid flow
path between the inlet portion inlet port and tbdet portion outlet port, and a second fluid
flow path between the outlet portion elution flindet port and the inlet portion elution fluid
inlet port.

[0026] In some embodiments, the biological fluid procegslavice further comprises a
second perforated diffusing plate having a fitstace and a second surface, disposed in the
housing across the fluid flow path(s), whereingbeond diffusing plate is disposed in the
housing between the first surface of the porowsrfand the inlet portion port(s).

[0027] Preferably, the porous filter comprises at least porous leukocyte depletion

medium.



[0024]Advantageously, the recovery and harvesting of desired biological fluid components, preferably,
target cells such as leukocytes and/or stem cells, can be increased using devices according to the
invention, and the devices are especially useful in applications involving cord blood, amniotic fluid and/or
bone marrow. [0025]An embodiment of the inventiongorovides a biological fluid processing device
comprising (a) a housing comprising an inlet portion including one or more ports, an outlet portion

including ong @ 10re PAKthA U RINShEbIGRSHANG IIBHIBVIHRAME RistARR AR s gpgtion port and an

outlet portion port, (b) a porous filter having a first surface and a second surface, disposed in the housing

across the fII§\HERORRTISIAG (B) & ARSSHEHERTRESHIf R BEHiQR IRS/ig LA $tstiRaiteinet 4&econd
surface, disppsaibinitiefibingsandoadeess theniuish danigradhinwheseimniedemhiddfasioe plawepatbisposed in
the housing hetween the second surface of the porous filter and outlet portign. part(s). Preferably, the
outlet portion TR o e oo R e SO AT elution e
inlet port, andvéwaasuisie@ définsstofigiufiotffiddipatpbedibe intat iudioportienopoit(ahd fesasstiet port,

and a second;iiih JawePathPeiNeeR aRdebRBHICELRALACLE BHULEMG SURIRAHe HuRfHow

embodiment, the inlet portion includes a first port comprising an inlet port, and a second port comprising
an elution quF&PHl?ﬂéﬂS&?) arlistirerB iR Hitksiae BIFRheAT S WiRRLRMH ST AR R 186RioN inlet port
and the outleiipptiéed autiet poltiagd@sscoRdtikdIdaviaathrbrtweed sy pri: astinspeldim fluid inlet

d the inl [ lution fluid inl . [0026 . badi he biological fluid
brocessing LRGP ERHBFLAS SCSORE R S a P G LA B R ALl Gace and a
second surfaff#28isposéet antiiben@nshogliavrossfitne flavertow peatigshsaidgicairfitic wecesdmiffusing plate
s disposed iny e bausiBadiiners fadlre sufprs ol e RRiRS AREARLEBlhARgbR )

[OOZ?]Preferal:L)E/, the pﬁ%ro_u% qﬁ%rgcomprﬁséis at least ong %%l;_sllehukogy e depletion rggl_éofﬂﬁ
[0028]Anothe BITHITAB M Gr @RIIADHIIS PREVIAELA B HIRLURPPrREdaiine v Wrising (a) a
hlousin%c%mplamrmamargah%qm&rpﬁ?bﬂ?@wbm@g@mae@aﬁuaﬁltd@mai%iﬂ_fe{ludiaglaa ﬂﬂ?t porlt and an
elution fluid Inlet port, an erining .a Tiul (0] at tween t Inlet portion inlet gt an the outlet

E rton outlet U RS T A TS BTt SR rOTERE s DRI et
portion inlet pi_ijner (Bvanpertics ﬁlIEfad:m_ain@aas‘dmsbrmilSaﬁdignmka$btitm@9usﬁagamlimsd$edliﬂdﬁbhousing
across the ﬂudgtﬂg{x t%hﬁéﬂb’@fiﬁ%ﬁ’e&@i‘fﬂ@fﬁ%ﬁﬁ ﬂ%ﬁﬂ& B@%MH@%&%@%‘F&QW a second

surface, dispose e housing across the fltid flow paths, wherein the diffusing plate Is disposed in the
housing betwdispeaRdda dan ARG asPas M inw naliaIRighedliurnshaiRds disposed in
the housing between the second surface of the pdilter and the outlet portion ports; and
(d) a second perforated diffusing plate havingst Burface and a second surface, disposed in
the housing across the fluid flow paths, whereadlfusing plate is disposed in the housing
between the first surface of the porous filter #relinlet portion ports. In some
embodiments of the device, the inlet portion inelsidn inlet port and an elution fluid outlet
port, and the housing defines a fluid flow pathamtn the inlet portion inlet port and the
outlet portion outlet port, and a fluid flow patbttveen the outlet portion elution fluid inlet
port and an inlet portion elution fluid outlet portherein the porous filter, and first
perforated diffusing plate, and the optional secpadorated diffusing plate, are disposed in
the housing across the fluid flow paths.
[0030] In some embodiments of the device, at least orfenaeed diffusing plate
comprises perforations arranged in a pattern ofdwmore generally concentric circles
and/or the perforated diffusing plate comprise$quations arranged in a non-concentric
pattern. Alternatively, or additionally, the firstirface of at least one perforated diffusing
plate includes upwardly protruding ridges, andfiist surface of the perforated diffusing

plate can include a plurality of upwardly protrugliconcentric ridges. In some



[0029]Yet another embodiment of the invention provides a biological fluid processing device comprising
(a) a housing comprising an inlet portion including at least an inlet port, an outlet portion including an
outlet port and an elution fluid inlet port, and defining a fluid flow path between the inlet portion inlet port
and the outlet portion outlet port, and a fluid flow patty between the outlet portion elution fluid inlet port and
an inlet portion port; (b) a porous filter having a first surface and a second surface, disposed in the

housing acrogs, igiisEow Pt et e ABRLRSTIRIRIES ddtMalfhRIHE BRYikke drstsrapgearsy a second

surface, disposed in the housing across the fluid flow paths, wherein the diffusing plate is disposed in the
housing betWRHPIREAScond surface of the porous filter and the outlet portion ports; and (d) a second

perforated diffoggnp platediring anfirsdaveag e anstitoadopodtaimifarendigrasesh it thielbgicaing across the

fluid flow pat herein the diffusing plate is disposed i §1e using between the first surface of the
porous fiter AP TR HBR G RS L GRS Coh Bt AR 1 A oS TRt inciudes an
inlet port andéelagicedfAidititeutlevisertyvartethahedivithgsestiney arfliit floovtipathdetivesgttaminlet portion

inlet port a”dotuhﬁ’ePFHﬁFd?%Bﬂf‘\HHé'Féﬁrﬂ’Bﬁe%’P‘Fn%r%%‘éﬁ%cﬁﬁé’%ltfﬁﬁ\ﬁ%%ﬁm Oniled Bqigmsdutipn fluid

inlet port and an inlet portion elution fluid outlet port; wherein the porous filter, and first perforated

diffusing platé&iteirsdpadivid passrRi Persd At dinimie B Ak et RAEKYSRATHHIRISB@8ing across the
fluid flow patbsm[ﬂ?ﬁﬁ]l@hqmne, k@@b@ﬂiﬁ%@(ﬁ%@fiﬁ‘rﬁfmﬂv@a ﬂhlﬁ&ﬁﬁxﬁﬁ@tﬁﬂéﬂi@tﬁd{mﬁvﬁmﬂ?{aﬁ
comprises perroratigns arrange a .o 0. Or. more generally concentric circies ang/or tne
ororated AU Tyl e DB e e o S, T B LA e R\ hativery, or
additiona_lly, befiesn soefatdiof ﬂuldmt@ﬁa_peﬂomted d@ﬁb@l@p@ltéummmnpmaﬁddyrpﬂamuqmg ridges,
and the first syyace, of the-Rsrorted diffueing plata sas inauifoy B4ty QhwiRidy protruding

concentric ridges. In some 7 embodiments, the ridges are non-continuous, and alternating rows of ridges

are interruptddd3¢lperféiaibRT PHTHIN aHbtheredmsouierein, theimiicish hisrisvigeohe®more desired

E@o:og@ca: I:U@So;ﬁl@m%@@{a%ééér?]m@ﬁfﬁ@ﬁr(%b%@é?&@étl?@'%%éll@h’etbf%gh@éﬁf@b(ﬂﬁﬁmgl&h?f the
Iological fluig filter device, wherein.the flul asses 11o n.inlet portion port throu outlet portion
port, winerci S SITRENE S SPEBFERIS R RS GRS DSVERAEBRRAREP L e i passes

along a qu!d oo gied ﬁlﬂjmfﬁmridkelip@rmd{lemttt_ierﬁu'ghsgasaindet poitien nnmﬁpb)opastbim@mamution fluid
along a fluid BQ\.%PBH?J&R’B&E V&mﬁ?éiﬂ‘?{ 'QQQﬁgh%”dféﬁl TRPHARTOMABIAEHS inaplare. the

j£st di
filter, and an inlet portion port, wherein the elution fluid elutes one or more desw:éi%i?;#{c%lca fluid
components Aenlieamiele HHd RAEATIAPBAS HrichdRRTITTRENANHEEHBSIFSD BRITOGIAIILAN components.

[0032]énd§;rf1 ec_mln@ﬂllimﬂm&}?%ﬁf@ﬁﬁ@%@{aﬁr@hﬁimﬁfmi@l@@@jlhftuHb&gwtﬂqmﬁéhémméppmﬁéﬁes a
second diffusing.plate, a method for obtaining one or more desir ioJogical fluid components comprises
(o) passing AU LA BRGOIPAo b B B GE HRoP AP E BB ARG the fue
passes from andraetiettmantiparpthtougéereain theletyportdaiped, omberemaone e esired leaesicedbidlogical
fluid compon | iler a > flui I ' : inlet portion
port through gﬁ%ﬁ@?rggﬁ%ﬁqéﬂéé%lfbéqgrgingg&;dﬁ\r@%g@r? fluiﬁ algjw%qe a %tllgd f%\'/\ﬁé ggi?#gggh eﬁlﬂh (‘)%tlet portion
elution fluid igRPMBEAEIAITUgh the first diffusing plate, the filter, the second diffusing plate, and an inlet

portion port, ‘M@@@in the sbahior Huisieidrs ane H@%@W@@&@mmwméﬁm@amédmm the
filter; and, obtalnlnrgnone %r more of the _eIut?d desired %gé)glca(&;lwd comgl?nfents. OOf:f?é]In s%me
embodimentSYHE et ERVHIE FHEAUH A AllSAITHRRIAR UK 355y oells from the fiter, an
the method includes obtaining eluted leukocytegarstem cells. In some embodiments of
the method, the eluted leukocytes and/or stem aetisurther processed, e.g., to
subsequently obtain more purified cells. Additibnaor alternatively, eluted biological fluid
components, preferably leukocytes and/or stem,@akscryopreserved.
[0034] In another embodiment, a system for processingbicél fluid is provided,
comprising an embodiment of the biological fluideessing device, and a plurality of
containers, and an elution fluid delivery device.
[0035] Another embodiment of a biological fluid processgygtem comprises an

embodiment of the biological fluid processing devim fluid communication with at least



system. Preferably, the elution fluid elutes leukocytes and/or stem cells from the filter, and the method
includes obtaining eluted leukocytes and/or stem cells. In some embodiments of the method, the eluted
leukocytes and/or stem cells are further processed, e.g., to subsequently obtain more purified cells.
Additionally, or alternatively, eluted biological fluid cagnponents, preferably leukocytes and/or stem cells,
are cryopreserved. [0034]In another embodiment, a system for processing biological fluid is provided,

comprising ag,RMBAMAENLRGE S fie@iaLHHd RireSalE dRVinR: BRBSHRHEAEY flcqpiginers, and an

elution fluid delivery device. [0035]Another embodiment of a biological fluid processing system comprises

an embodim&NERtHE GRNIRElIS AT BHSES R TR HaVR: S BIfBINGEY CBIRRRIYAEANA HR 4ENSRPK0bne

container, mosaueferably, sinrasinvielietnaingis sizene fatorasisw o biitosymicnicinerpf the

containers com ig%es a container suitable for cryopreservation of stem cells and/or leukocytes. In some
embodiments,et € System further comprises an elution fluid delivery device. [0036]The invention can be
carried out usifg@iolodibalifivéhticoneanvegiedyrisidsoulr osisgobialogibalyf invamanadety iof smftaeed that the

mammals ar%%%%g\%%%%ﬁﬂ&?i\{f}s@pig%%@%%ﬂ@&é&%%&@ﬂgrﬁﬂm%aéﬂe&%&i\}&%,mder

Artiodactyla including Bovines (cows) and Swines (pigs) or of the order Perssodactyla including Equines

(horses). TypREHYina & aHaRMEASSARN Bt ABIBRELF RS h ARRIORTHRHGY/ 13y IBHHEINS BAYAREYEPWEDT the
order Anthrop@idlS\ibe3apia)er apese. Ao sasEliapiaiomed pauies|(otbeshumaicdp3IREEach of the

components of the nvention il naw e deserined i more detall brlow, Whergin UG gomponents have
Anthropoids (humans and apes). An especially predemammal is the human.
[0037] Each of the components of the invention will nowdescribed in more detail
below, wherein like components have like referemambers.
[0038] In the illustrated embodiment shown in Figures,Jaritl 4-6, the biological fluid
processing device 1000 comprises a housing 600 simypan inlet portion 100 including
an inlet 101, an inlet port 101a (in this illuse@tembodiment, the inlet port 101a also
comprises an elution fluid outlet port), an optioinét channel 107 communicating with the
inlet port 101a, an inlet chamber 102, and an pdetion wall 103 having an inner surface
104, and an outlet portion 200 comprising an o@&{¥, an outlet port 201a, an optional
outlet channel 207 communicating with the outletpan outlet chamber 202, an outlet
portion wall 203, an elution fluid inlet port 3G8nd an optional outlet channel 307
communicating with the elution fluid inlet port,cadefining a fluid flow path between the
inlet portion inlet port 101a and the outlet pantimutlet port 201a, and defining a fluid flow
path between the outlet portion elution fluid inpetrt 300 and the inlet portion inlet port
10l1a. For convenience, ports 201a and 300 ard¢ifiddrabove as outlet portion “outlet
port” and “elution fluid inlet port” respectivelytowever, it should be clear (e.g., as
diagrammed in Figure 13) that, for example, pott&?6an comprise the outlet portion
“elution fluid inlet port” and port 300 can comgighe outlet portion “outlet port” (and this is
similarly applicable to the associated structutehsas 207, 208, 307 and 308).
[0039] The above-referenced illustrated embodiment ofithace further comprises a
first perforated diffusing plate 400 comprisingratfsurface 410 and a second surface 420,
and perforations 450; and a leukocyte depletiaarfb00, comprising a first surface 501 and

a second surface 502, the illustrated filter cosipg a fibrous leukocyte depletion filter



[0038]In the illustrated embodiment shown in Figures 1, 2, and 4-6, the biological fluid processing device
1000 comprises a housing 600 comprising an inlet portion 100 including an inlet 101, an inlet port 101a

(in this illustrated embodiment, the inlet port 101a also comprises an elution fluid outlet port), an optional
inlet channel 107 communicating with the inlet port 191a, an inlet chamber 102, and an inlet portion wall
103 having an inner surface 104, and an outlet portion 200 comprising an outlet 208, an outlet port 201a,

an optional OEF@H&WE%Z)@W?@&@%MHEW&ﬁ&ﬁﬁef&nﬁﬁﬂﬂmﬁﬂsﬁ%plﬁfbw“et

portion wall 203, an elution fluid inletﬁ)ort 300, and an[(‘)k%ional outlet channel 307 communicating with the

elution fluid iRR4 BOHKOsHE JeRtiHg I iBIPIR A SRR RNBEH NEAHIRSSIOR B GHIeVRA 0 1a and the outlet
portion outletpoyd201an anel ingstringta fhnd dipwraihiihe prae s tosgorsiet por e alutertifieid inlet port 300
and the inlet orftion M t]c ort 19\}?61. n orts 201a F\nq 300 are identified ag%/g as outlet

For convenience,
portion "outle uproar?ean eu'ﬂgrtl u%‘#?% Eor{%pﬁgs'ggé el ;e HSW{IEY/ rfr’ll LG rgn&%a?rZe.g., as
diagrammed $edigdrsuifayeiOftaceaing leo ping20 ke caprsois pasathensualist portiex dphaiyarfagd inlet

port and portg0 RGN RIS AUHSRRAES IRahRer (Rt iR ATiashapnligatle (o the

associated structures such as 207, 208, 307 and 308). [0039]The above-referenced illustrated

embodiment B ENYLIBGRIS RATRS LBIRBHSRRCNIEPpR SOIAIEMRAUCIAY ek bBecORbRYIRS difst surface
410 and a segang|stédant belapacyparératainsy 450; and a leukocyte depletion filter 500, comprising a

first surf d face 502, the illust filt ising. a fi leykocyte depleti

fiker 9 clomadPls conBr G A ToGE R GLY dONRNGHHELTIRFLLE Chid e ULGING plte and
leukocyte depltemsikod alistdispiossdine tr@wousihyae d8s dind fluib dkeeputbdinie0tOialtignglustrated
embodiment g6, plaie AAPIRED B o 21488 falediiin e AU AGIgdG Ifbecyte depletion

filter has generally planar appearance, and the second surface 420 facing the housing outlet portion ports

has a generalf{Eéeiny Hispeeifarions greqtaanany Heereaisnd ittt RHEI S5 B OICBRLENSH the
periphery). Hewwaieh, £ hisaiRN 9gine rawangs idiz e dioams| &M Shoseoaatbagdissentpistedratina dirst and

d plates, th lates,. d diff tly..[0041]Th ti ' itabl
pattorn and AU O HRUE (TOMA BT E A R e Rel QT T AP i i
those embodifesig,ipoifeliag first @adtstopn d Pledes, tivetopadfyl add scashdaue Ziffesigntipattenas and/or
distributions. 5&%@&%@@@%8%&%@@5‘%@(&% ﬁ@ﬁ\gﬂ%%ﬁ&&@ﬁ'gaﬁggweﬁi{)‘a&‘% gSighuch of the filter

medium as possible, while reducing elution fluid flow overlap thro adjacent perforations, while the

device (includf®gdhe dIfi$SAE SENRY ARG B ErEREER IR ISY %W@@W%@éﬁéﬁ?@i?J"ﬁgf,oﬂ?’éferably, at
least about 15 paitbrinerevd eferril (@fleash abosit 2BR6ie) eReraryaibheshmeifcitiathepsiold of force

'S in the rangﬁ]g fcﬁg%%t(?grrggig 69 g %?uur%ﬁt?/ Q?Eérforati(gmerally equidistant from the center of the
plate) increase in diameter from the center towlaedouter periphery of the plate. In some
other embodiments, the plurality of perforationsndd form generally concentric circles, or
the patterns include a combination of generallycemiric circles and non-circular patterns.
In some of the illustrated embodiments, the petiona toward the outer periphery form
generally concentric circles, wherein in some enbedts the perforations in and/or near the
center form a generally concentric circle (e.g.llastrated in Figures 3A and 3C), and in
some other embodiments, the central pattern differs the pattern of the rest of the plate,
e.g., the central pattern is not generally conae(fior example, as illustrated in Figures 3B,
3D, and 3F), or the plate can have few perforatinrike center (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 cisdlecrease in diameter from the center
toward the outer periphery of the plate. In sottieillustrated embodiments (Figures 3B,

and 3D-3H), the non-central part of the plate hersegally concentric circles wherein the



[0042]In some embodiment wherein the plate is circular, a plurality of perforations form a pattern of two or
more (e.g., 3, 4, 5, 6, 7, 8, or more) generally concentric circles wherein the circles (formed by a plurality
of perforations generally equidistant from the center of the plate) increase in diameter from the center
toward the outer periphery of the plate. In some otheroembodiments, the plurality of perforations do not
form generally concentric circles, or the patterns include a combination of generally concentric circles and

non-circular RARIDHARS9MA ahinediusERlak L BReH AL RS PEFIBHPBEHRAsELINR QUiRE Periphery

form generally concentric circles, wherein in some embodiments the perforations in and/or near the center

form a generaileEdhisiied GraRodimentsFigutps:ali I ERRsIRQEONS for B TarRN P aBFRRSIMEr

embodimentsdheieantig) padeir diftenpirometipe matiaoaghihe desl geishplgter tig plthe kewdral pattern is

not generally concentric (for example, as illustrated in Figures 3B, 3D, .and 3F). or the plate can have few
perforations SR TLRRICE & iduns WAL B rermana 1 e SR e Rimens
illustrated in PryteeaBRnaiec3€dtheqteefqrations ffrtheapirittern of six generally concentric circles wherein

the circles inggaase in Wﬁb?&%ﬁh?@aﬁ%%&H GIOHGEPAPAGTY e raRlalen isame other

illustrated embodiments (Figures 3B, and 3D-3H), the non-central part of thet%rate has generally

concentric ciRfELRHeRsiAftHEIRNEHaBElsEr8 e N RNEm BT AN RESIGHANE thé d8ast periphery
of the plate. Ipreopagieth@bilsciraprs embodinaisdiffigrase AN tdhepento piratfoniaisierent
patterns (e.g,, non-circylar), and, for example, the perforations near the outer periphery of the plate have
el S AR e R R e R
p_erforations |mm/awmpommadqmeama@ﬂmmmmm di_amemny gluitable inside
diameter, anql{ae BIA CRAMLNAYFeREH LAY RS Rf Re'.%‘?,r&%ﬂ'iﬁrﬁi’g‘&re§ﬁy YRESEN Brsidiagaelers of the

perforations in at least one portion (for example, an outer ring) differ from the diameters of the
perforations ihYRIGBRst BRARRISBIRIER ¢armeieinplchaWilir Reteralinng AR IARITRNICLHIER® outer ring
can have peripaitanedEiieged t@hfﬁﬁﬂ Q\@I:fﬁﬁﬁ, dia;&@ptﬁ%a&@hﬁc@é@rmdﬂw,er:]hm@erforatipn_sdin
a more central portion (e.g., as shown in Figure an )..Or vice versa. Typi , the average inside
Ciameters of 116 RRLLAT5 SRS drs A L A S P I B 6 GURth B G0 o). o
!ess, to aboub0. i2tivechied ddlvoen t30awmin mmmoes-'ﬁeetmmﬁgsreem ﬂ_lm/[aaesiwbsﬁanﬁadtywthe same
inner diametey fage QuGrHERREdBARRIBEL ! R e AraRAHKB S aRR BT Ie S RsSaRliangl view of

Figure 2, the perforations can provide asymmetric openings, e.g., the perforations at the surface 420 have
a larger interfiaRigIdban i RACRIRSIa A6 Hie e a4\ eI EBeReRerplians pesrations at the

srt]Jrface 4%%@%@/@.@')I%agm?@o&én%}gﬂam@g@@fmﬁbﬁﬂﬁ%@ﬁ@mmﬁ& mgf%fﬁfaéa%éoqhahown)- In
those embodiments Inc Ing first and secon tes, the two es Ca ave different djameter
M o} SR se B A AR Al

I
perforations éﬂ%ﬁl od@r‘i ﬁ%%‘iﬁ%%f"{% 'ﬂgefrlrﬁﬁ' lﬁ &8s a{"if)?a? SRR Snclude

additional codifferesntdiaforExgrapieaticean@iafe pabipgthetirst. surface 410 of the plate facing the
d surf 2 of the filter i | ina.L i f
second surfagg,af2 of i ey dRade.ovar dinpreuring.deee &t aRasRubeRiLTages apart to

improve the drainage of biologica omt ter during filtration. In [ ustra?ed embodiment shown

in Figure 2, &A% &R intrefRis bty loTsineditihe rdgjed aping WiserenoieSHHges 2be
Cmbodment s o e e g R o TS Crease
i diametor 10 AFANEARE) BRSO BANEar) DR GRS 1 G PRIGE B M ing et
and second plates) théiyuoepiatiee carfdy41difierioieaddiilpeit oooapoierits) ssidl hsyidgeis amsl/or
2{;’;‘;‘%Zc}ﬁgtﬁ&éég%r%oﬁaﬂ%‘?ﬂﬁ%u&%9,4% diyRIe p R Replc s It bY ML R Rigse solid

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. In those embodiments including first ancbsel plates, the two plates can have

different additional components such as ridgesarafttangements of the components.

[0046] A diffusing plate, which is typically an integrane-piece solid plate having

perforations therein, can be any suitable shape,generally rectangular, square, circular,

oval, or triangular. Typically, the shape(s) of flate(s) will generally correspond to that of



perforations therein, can be any suitable shape, e.g., generally rectangular, square, circular, oval, or
triangular. Typically, the shape(s) of the plate(s) will generally correspond to that of 11 the interior of the
housing, e.g., for ease of fitting and/or sealing in the housing. For example, in the illustrated
embodiments, the housing and plate(s) are generally tircular. [0047]The housing can include a variety of
configurations including any number of ports, and any location of ports, and providing flow paths between

an inlet por“QHe"ﬂE&ﬁBﬂo@%@%@}%Fi@!qE’%F ST GHgAR IR AEHIRINE MEIRRRMIPUKGCHE ApRietion

filter (and the optional second diffusing plate) are disposed in the housing across the fluid flow paths. In

the illustrated b1 URHERS, PP eRIRidheMAUREY BREERRIB perRralk G tRedutlet portion includes two
ports. Howevi@o4rie outiré paiingcesinelludie aneper,ciirdihigurieipRiding angiaimbdebportion can

have 3 or more ports. [0048]In pne preferred embodiment. the elution fluid inlet port is in the outlet portion
wall and locat O SRY Lo ar ey LBt e et e BB R BHI) SRS piate, the
outlet portionasutleigigronton ieet oukletgdo theriiwhtliting nedatenddpplsiyte slaptesiaretiterl (@nththeecond

surface of th%{)%%h@@@@@ﬁ&“ﬁ%%ﬁ%}%@ﬂﬁd&%@d%ﬁ&u@HH'8&»‘2)%@9{%‘?@'& A0l Ip&iedippposing but

not central to the first surface of the filter. [0049]If desired, the device can include one or more spacer
and/or draind§€ LERIFERE RBPeYMERIShS HNE NaHRR IES RAC, HP SR Ed HssAUdRiRaHIeN and/or

as part of theinuséa(BLGHBS eRRversnarRril@es suttibe silireesmel toa, hmising faetngtherupstream
and/or downstream SLH%?]cestof the fi}ie%. guch components may improve the flow of fluid through the
filter device, g.rbq?cfro? | %Od N8P 1670 sﬂhﬂ"ﬂﬁ% ?5‘8'gical fluid from the inlet port through the filter and
the outlet port0G4/or flor eespiefethedatatimditodhfror ehatietutioil ppertis dutie thetlt@odinh the inlet port.

[0050]in the {gtalgeHemEQdReLH R ML FsiS @ Re A aPULRIQRiE e A dlet portion wall

103 including an inner surface 104, including a slot 105, and a plurality of concentric ridges 106 and

channels 104i{{##P8IRIAR HiRyeytieh @UHARRBILCARCTIERE REbP O3 WRll fBRidorRISHABROSHBodiment,
the slot varies i sigRidhthavistha gseairr siepibeadthe pRiI @At inlet portion imtatRerid Mlethan at the

other end of thF slot. The illystrated inletéJortio.n ?)!QSHO includes an iplet tubfe 108 {Eaﬂng to the inlet
portion inlet 56&%6’1%9“%&%?8 eﬂ&gt%? 888§'B9 &Qgtgé& r%ebéﬁ&éc'é'ﬁ e ﬂfl epéFﬁOn wall 103 and
the first surfaf®4)1 of IfrieSited, treddeeygarnpnoneltide flow @f fioie dpaedfbribefiltyedsvigemregts for

priming and/qy for pagsig- G RIMARSIUIA R AR 18P SR RRPaI LY BR Mg R IR HBLARY:
(such as one or more ridges on the surfaces dfdhsing facing the upstream and/or
downstream surfaces of the filter). Such compaerdy improve the flow of fluid through
the filter device, e.qg., for priming and/or for paw the biological fluid from the inlet port
through the filter and the outlet port, and/or assing the elution fluid from the elution port
through the filter and the inlet port.
[0050] In the illustrated embodiment shown in Figure %, itilet portion 100 includes an
inlet portion wall 103 including an inner surfad@lincluding a slot 105, and a plurality of
concentric ridges 106 and channels 107, whereinidiges and channels are interrupted by
the slot. In this illustrated embodiment, the siaties in depth, having a greater depth at the
end near the inlet portion inlet port 101a, thathatother end of the slot. The illustrated
inlet portion also includes an inlet tube 108, lagdo the inlet portion inlet port 101a. The
presence of ridges provides spacing between thepoktion wall 103 and the first surface
501 of the filter, and may improve the flow of fiuinrough the filter device, e.qg., for priming
and/or for passing the elution fluid from the edatport through the filter and the inlet port.
[0051] In the illustrated embodiment shown in Figure &, dlutlet portion 200 includes
an outlet portion wall 203 including an inner sed®04. Typically, as shown in Figure 4,

the appearance of the inner surface 204 is gep@@thplementary to the appearance of the



[0051]In the illustrated embodiment shown in Figure 6, the outlet portion 200 includes an outlet portion
wall 203 including an inner surface 204. Typically, as shown in Figure 4, the appearance of the inner
surface 204 is generally complementary to the appearance of the 12 second surface 420 of the plate
400, e.g., when the second surface 420 has a generally convex appearance, the inner surface 204
preferably has a generally concave appearance, and when the second surface 420 is generally planar,

the inner surigee, 204 israenasyllyiiangidoLseleddiipnalhdh e /RS R Wighalan adrgske 6, the

outlet portion includes an outlet 208 leading to the outlet portion outlet port 201a, and an elution tube 308
leading to thé*BRERIGISRiISRERRRINSHIRCH i BresHab !y JGRET Al eRAR RIS SRS RIRNEE A 1RSMble
conduits comsigatitpswitacat4eass geadrbliyeptahes tikbbatiactheiiustseiastaipbraisrent shown in
Figures 7 (ingj iew qf inlet partion) and 8§ (filter device), the biqlogical fluid processing devjce 1000’
Comprises & 102 CA0TLEASI o o SHRP TR g e, eCHoRe PR e e, an
elution fluid canletper200 1badindistitvead itlielt pdrtinneluben 20hanamdcaitiet iigthtthe 308 lpedin@ia’, an

optional chanfel (R GOSRBHURRBRSIEN R ForBkd, R 10 R:AR:1RI9bshBMBRIiIHiAG nakdien inlet

portion wall 103" having an inner surface 104, and a plurality of concentric ridges 106’ (illustrated as
non-continuotRGHHe SPEHAUIERREI LR AL [FReENPIAEIRESHS and channels are interrupted by slots 110,

and an outletipgggpn ZQDtﬁ@lmpgﬁmgmmal tﬁmammﬁepmmaﬁﬁm amij'fq”ﬁ@ltwﬂﬁrghannill 237 |
communicating with_the qutlet t, an outlet chamber 202, an oyt ortion wall 203, an elutign fluid inlet
ort 300, anda BT e e e R R e L SO AR Nk SR 4N oinimg a
fluid flow patledyetwisng mimmmi_tioriﬂﬂ_’einpmiag@Meml,@mw&opmu@éﬁpbana&hutidgﬁmm a fluid flow
path between,the qilet Bartion siiigm fiidielehRRit ARAS RS, PRHPThIRRPRE Hig Hustated

embodiment of the device further comprises a first perforated diffusing plate 400 comprising a first surface

410 and a se@BfRN3 AR ELE0A FaPBYBIeaiHHE MiED Parie dikBE i Hdp RAIBHER I ESPatE it pAsihg a first
S:Jrface 550115@?ﬂrﬂe§wmf_bﬁlﬁ%|§@%vthg agummfmw' B Péﬂﬂrlgmgrglﬁﬂam%%ﬂﬁéhﬂ?mggﬁéﬁioh filter
element 1 sSing a fibrous leukocyte depletion m um , and a secon erforate Imusing
olato 400, con A B e e o TR U BRTE BT ARSI whoram e
leukocyte depletioreftarei snieteuptest tybs tise 2h0thenfirah éndidec @0 diffupiinglatesutat20@ diffusing

plates and leysgey e AoRieton i ia dIaRased indedHBING.ARARAME iR dgoRathe Ras4IFor

convenience, ports 101a’ and 101b are identified above as inlet po et port” and "elution fluid outlet
port" respectﬁf@ﬁ'@ﬁfv@%ﬂﬁt%ﬁ@ﬁIWBI@&\“(@Q&:,%%F&@’Hr‘rﬁ\*ﬁé@% pRuNd AtratigerlSieble, port
101a’ can coghirftBe TiehPRIRRAIREHAR thicRIde! RMkipod, RO dEARGRA HGINPERSEIA inlet portion

"inlet port" (and this is similarly applicaple to the associated structures such . As stated above
rlegarging ( Betwelerh thé |r|1Iet %o@grﬁn et port an(?tﬁﬁe ollpu%lon gutl%t portlfan(?ae]ﬂ%? ga flu% ﬁow v

path between the outlet portion elution fluid inpert and the inlet portion inlet port. The

illustrated embodiment of the device further corsgsia first perforated diffusing plate 400
comprising a first surface 410 and a second su#a6e and perforations 450; a leukocyte
depletion filter 500, comprising a first surfacelshd a second surface 502, the illustrated
filter comprising a fibrous leukocyte depletiortdil element 515 comprising a fibrous
leukocyte depletion medium 510, and a second paddrdiffusing plate 400’ comprising a
first surface 410’ and a second surface 420’, artbpations 450’, wherein the leukocyte
depletion filter is interposed between the firat @@cond diffusing plates, and the diffusing
plates and leukocyte depletion filter are dispasdtie housing across the fluid flow paths.
[0054] For convenience, ports 101a’ and 101b are idedtdigove as inlet portion “inlet
port” and “elution fluid outlet port” respectivelinowever, it should be clear (e.g., as
diagrammed in Figure 13) that, for example, pottaf@an comprise the inlet portion
“elution fluid outlet port” and port 101b can corga the inlet portion “inlet port” (and this is

similarly applicable to the associated structutehsas 107). As stated above regarding



13 another embodiment, for convenience, ports 201a and 300 are identified above as outlet portion "outlet
port" and "elution fluid inlet port" respectively; however, it should be clear (e.g., as diagrammed in Figure
13) that, for example, port 201a can comprise the outlet portion "elution fluid inlet port" and port 300 can
comprise the outlet portion "outlet port” (and this is similarly applicable to the associated structures such
as 207, 208, 307 and 308). [0055]In the illustrated embodiment shown in Figure 7, the surface 410

includes a pluraliyePLRAERES o e EhidHier¢iprio S GHIaRRAFE AeRtfRAUBIRESaaBd Rifernating rows

of ridges are interrupted by perforations 450. [005 {A variety of leukocyte depletion filters are suitable for
use in the inRATHBA. Y HRE RATG RS CEH BB AL EHRITIE RHGS KeNo BANEYEPI EtRIPRIEEPS B8 Romprising a
first surface §8yand diageonchsdifare) o213y matisies etdeadiorEl pausdinpride tekaalde depletion

element 515 comprising.at least.o orpus fibro d$UkOC te.depletion, medium 510, wherejn the
medium can BSTeaaon Siid inleT gtk cand port Job capmnse fre oubelpaon et bt onts. The
filter can inclaledabiiitio sandddmeapipdiciyets, ibecmspuagnicsuthatsteh hava0difz08n8eTraciR&8and/or

functions, e.gqgs|eastQRgqiiRGHEA LR SHRRATSHERINAAEiGHRC ,ﬁbﬁ‘f&%&%ﬁ'@i%ﬂm@e@'%{S”ative'y’ the

filter can also include at least one additional element such as a mesh and/or a screen. [0057]A variety of
biological fluiBl¢GHPSHERNERMBR KRGS Ald SHREAE RIS FretRe kRO UBy BRAMNIEtRB B tion fluid is
physiologicallpwemnadipe wighiherdpitepyiielesisadfisiscomponent(s), and does not substantially effect

th t(s)., Il tive fluids include, f . line (including normal sali hosphat
pufered saliEIRES) WEAIEH 6 DR HAdCTITEIMEGHE ACRELEL HEE, TSRO LS. patens
6,544,751 anithe jhgslras0l ¢00HS]iNhent éba g cois porkeaidesdpiu fic ob 06 tednaetibiyn the fiilter are released
by backflushigg{omaHe R AUSHERE &:PradPS558dR RLEAMINS B K sdiandriddniet port,

through a diffusing plate, and through the porous filter'in a direction from the second surface of the filter

(for conveniefieR/CHBRHRINBPrefet @Bl s a19é |88 itfopgHR i eevia demelins Mefade of the filter
(for conveniegge, hpeednaties redaries darpsoriiisisk sie AMreyEiaest madd. thresaictdn eidggean port. In

i rom e LM LI THEE Bor BN it THER G B ST TR oS S Guaet
direction fronthttecdowngé eifarsuotfsicecofrdsediltior fowetidngheat festst amesafrfaetitodtihe, flteapahrough the
second diffus&p&ﬂa@,%@ﬂg QHgQﬁhigmﬁ@OWL‘?&@ﬂVﬁiéﬂlter can also include at least one

additional element such as a mesh and/or a screen.

[0057] A variety of biological fluid component elution ftis are suitable for use in the

invention. Typically, the elution fluid is physamically compatible with the desired

biological fluid component(s), and does not sulisilin effect the component(s). lllustrative

fluids include, for example, saline (including n@insaline and phosphate buffered saline

(PBS)), as well as those fluids, including morecwiss fluids, disclosed in U.S. Patents

6,544,751 and 7,291,450.

[0058] The desired components captured or retained bijitiveare released by

backflushing from the porous filter, e.g., pasdimg elution fluid from the elution fluid inlet

port, through a diffusing plate, and through theopag filter in a direction from the second

surface of the filter (for convenience, hereinafederred to as “the downstream surface”)

toward the first surface of the filter (for convence, hereinafter referred to as “the upstream

surface”), and through an inlet portion port. hege embodiments including first and second

diffusing plates, backflushing comprises passimgdiution fluid from the elution fluid inlet

port, through a first diffusing plate, and throubk porous filter in a direction from the

downstream surface of the filter, toward the upstresurface of the filter, through the second

diffusing plate, and through an inlet portion port.



[0059]The backflushing can be accomplished at any suitable fluid flow rate, e.g., about 0.1-15 L/min/m2,
although flow rates significantly more or less than this range can be used. For example, backflushing can
be accomplished at a fluid flow rate of about 0.5-10 L/min/m2, such as about 1-8 L/min/m2; more
preferably the flow rate is about 1.5-7 L/min/m2, sucias about 2-6 L/min/m2 or even about 2.5-5
L/min/m2 (e.g., about 3-4 L ml/min/m2). The most preferable flow rate may depend upon the viscosity

and/or tempeggse Of HigqluHRALLHIRy RAH HLRBHRIRHER Gy SaMtB bR syNasmRlications,

such as when more %%r_ltle treatment is desired, backflushing can be accomplished at a flow rate about

1-100 mi/minfri2le- .,'%(H%lﬁ'tf@-@i‘r‘?H‘PIN]rﬁiﬁ%!%'BFé“ﬂﬁléfé‘PJBIWti?éﬂwH%E@ﬂgeaﬁ%lmpgoi%‘%ﬂm|/min/m2
or even aboukdi0eRArmplEn iAokl (SHhgalzeLb S Advdimpnsnedaidd tionally ofrasem® smibodiments, the
flushing can inglyde pulsina.the llow ot e fushing fid JORRIN. aecordance wilh embpdiments of the
invention, any AUNaBIeNSTIRRe iojrogica fUid Can Be processed, NG BBVIEE cahinclude a variety of
filters, e.qg., fikériredinyg dizaseterstid-the/minferfavern firoek2mhpid,/abobtio®, iabhes3ddout 1.2 cm), or

less, o aboul,iEHes (ARAMLRGRREMORW S gk S Alssetie B fipaRisssure is typically in

the range of from about 1 psi (about 6.89 kPa) to about 100 psi (about 689 kPa); the inner diameter of the
perforations (€ HPREAIN FOHES OB AR 0E D BbEEIeE RS (RBEWML2THR) bSOt 0.12 inches

(about 3 0 mapplisativesisuraanee ehiablraearehiifiefadrdiupycRBu PR HAIORES in the range of
from about 0.010 inzﬂ.g

bqut 64 tq about 1 in2 t 645 . and the elytion fl teisinth
range of fronfabour ﬁﬁgsu%aa@%%trp @ r#l) a‘.‘%’%%éénﬁ\é}ﬁr?’%s‘%’ t’h%kgggﬁo)?a%%n D@a%leﬂgoa(éi) IV3\// ;?1(? (Iqsu:gklye
arranged to emefergizgshbdanostaieakduhdditermieuitofevsn]ambbdiheentslofififée.devdbestcan be
included in a Qiglogica) fiyid RIAGESSIAI FYSKL EfbofiRERMRINNMAA BRI ALRR WS and

containers, preferably flexible containérs such as sampling pouches and blood bags (e.g., collection bags
and/or satellifoWRjsNafstEngfBisdiment, a system according to the invention comprises a closed

system. A wigigogarriety|pf:zidibalne coRiginarhamicheandoith ainvenvion, dtasiarofeiespmple, blood

llecti satellit , i hes, anpd conduit be mad lasticized polyvinyl
chlorde. BagB DAL ALkAB SO BUTe Ch Ah Be ATE K Uit Lt UGt aeriate
copolymer (BEBXQY ismettts/lenieematiypl faany&be excpopieréid(B naiEsr égioupladtmigedr less, to

“'”a'high'moéi-‘f%'taé WEHRY (@(&J{ %%i%nﬂﬁgr‘?ﬁybe.”?h‘dg}ﬁ&f%‘?ﬁ%, ﬁr} Erfoh Eﬁé%é?%%é, Rﬁf&é’\%ﬁ’ and/or

conduits can also be formed from, for example, polyolefin, polyurethane, polyester, an Eﬁ)ycarbonate.

[0062]In thos® E}REBBAAGHIEARLARAHEICPPb QB PaBR K bHfedi krneyiGiSkRrbSRfBERLS (e.g.,
leukocytes aRgHaTeHte bf 88l Pe GbitalRiesad djinnal Sysiang e enTRININGUE0D0SORtARS (aRd agnduits

o1 Tt g I LT

5,789,147, UrSe Paiterekmelitatitnra it cas oarg@0zf/ 62518600 0 it Qaadiad P aténtoAgiplication 2259878.

[0063]in one EriadiipgRs Wik SRt IR AUHNSIERTIPHRE R AGEUHUBIHIA FRYEabout 50
ml/s. Based upon this, the perforations can biyemsd quickly arranged to encompass the
most area of the filter media.
[0061] Embodiments of filter devices can be included biaogical fluid processing
system, e.g., a system including a plurality ofdiots and containers, preferably flexible
containers such as sampling pouches and blood(bagscollection bags and/or satellite
bags). In one embodiment, a system accordingetintlention comprises a closed system.
A wide variety of suitable containers and condaits known in the art. For example, blood
collection and satellite bags, sampling pouched,camduits, can be made from plasticized
polyvinyl chloride. Bags, pouches and/or condoés also be made from, for example,
ethylene butyl acrylate copolymer (EBAC) resin yhe methyl acrylate copolymer
(EMAC) resin, plasticized ultra-high-molecular wieid®VVC resin, and ethylene vinyl acetate



device, the device comprises a syringe pump, or a syringe, in some embodiments, a prefilled syringe
containing elution solution. [0064]Other system components include, for example, filters (e.g., for
removing clots and/or debris from biological fluid and/or for providing sterile cryopreservative), syringes,
and flow control devices (e.g., clamps and/or in-line devices such as transfer leg closures and/or valves),
as is known in the art. [0065]The following definitions are used in accordance with the invention.

[0066]Biologiga kiuigna Riglodieakidyl dudeormitealnmanHiEE G Taidagsqgiated with living

organisms, particularly blood, including whole blood, warm or cold blood, cord blood, and stored or fresh

blood; treate @ YNUE B RIPACEITEE FRMES RitRad IRAXEBF®D hysiological solution, including but not

limited to salifpasRtrient thos¥amantigaagitaintReliipnoblesdreatiopmteptacsUsiblagigiatiiel concentrate
(PC), platelet-rich plas PRP), platelet-pogr plasma (P latelet-free plasma, plasma, fresh frozen
et CENE T e e R e Rk R i
buffy coat (BO)nfaiite tetive:ddrotwttheopinetihte it @y tnccaiBilisatb@rsl distsbaypsotfasidederived from

blood or a blopghe@MPannst o6 AEGE IR S8aRA6 i NGl AROHaI el o AmBdatic fluid; red

cells separated from plasma and resuspended in ph(gloloalcal fluid or a cryoprotective fluid; and platelets

separated frofPPIRESHANHPr&RispEBrddnl Ay alilot i3 Hd ria v HBpHe iR BuYRligaiOBiological fluid
also includeszpMyysisdegicchse IChaadanPaARINg b prigisRcrp@gsaspirate. The biological fluid may have

been treated ove some of the. leukocytes.before being processed accordin the, invention. As
sed hrein, DR prolL RS BB AT T SIE 0 o ORGP AR CRVETY simlar
blood productsvcéidhegicaidritsrlieeseddyyingh gumeansegrd wisosiendanbpripertiesa A@fi0eé7]A "unit”
is the quantitgw{@iglg&;%hmacgfﬂgg}]§g|_gﬁgﬁ_or derived from one unit of whole blood. It may also refer to

the quantity drawn during a single donation. Typically, the volume of a unit varies, the amount differing
from patient 1@dient QLA ST EBhHTR W UBRARHIR (0t SrATHIE St 8 cin d I BIERGME BRSNS,

particularly patigletssapenbivn ersibgieayirirarien B praviingerieypigallydty cameiisgiigsor more
units. [0068]As é:ﬁed herein, the.ter "closid" refers stem that ﬁl)lows the&c Ilection and processing

(and, if desiré AR EHIBRIAIRICSES &5 Yo 8@8?}6(’)6?{% &VIEER AT AIbASING GO SShE R Ritration,
storage, and andgwrvalven), asbmlogwal ifidits eryy., donor blood, blood samples, and/or blood components,

without the neggi4p CO'?R&‘%BHE\‘RAHZ;%%‘E’GIl?o@%%i%%tmea%%}ﬂﬁhc%ﬂﬁ’é EMgLHM can be as originally

made, or result from the connection of system components using what are known as "sterile docking"
devices. IllustPQB6k steRiele@er| fduirbyitdiciraiehs fidddaciydrs amaise cuustrpairahfdid 507,119,
4,737,214, apdLbidbdth living organisms, particularly ldomcluding whole blood, warm or cold

blood, cord blood, and stored or fresh blood; #@dtlood, such as blood diluted with at least
one physiological solution, including but not liettto saline, nutrient, and/or anticoagulant
solutions; blood components, such as platelet gurate (PC), platelet-rich plasma (PRP),
platelet-poor plasma (PPP), platelet-free plasiasnpa, fresh frozen plasma (FFP),
components obtained from plasma, packed red d&RC], transition zone material or buffy
coat (BC); fluid derived from the placenta andhoe timbilical cord; blood products derived
from blood or a blood component or derived fromdamarrow; fluid including stem cells;
amniotic fluid; red cells separated from plasma esilispended in physiological fluid or a
cryoprotective fluid; and platelets separated fasma and resuspended in physiological
fluid or a cryoprotective fluid. A biological fldialso includes a physiological solution
comprising a bone marrow aspirate. The biolodicad may have been treated to remove
some of the leukocytes before being processed diogpto the invention. As used herein,
blood product or biological fluid refers to the gooments described above, and to similar

blood products or biological fluids obtained bye@timeans and with similar properties.



[0069]A variety of materials can be used, including synthetic polymeric materials, to produce the fibrous
porous leukocyte depletion media of the filter elements according to the invention. Suitable synthetic
polymeric materials include, for example, polybutylene terephthalate (PBT), polyethylene, polyethylene
terephthalate (PET), polypropylene, polymethylpentame, polyvinylidene fluoride, polysulfone,
polyethersulfone, nylon 6, nylon 66, nylon 6T, nylon 612, nylon 11, and nylon 6 copolymers, wherein

polyesters, e E@oe'?]BT and RleTisare BRIRR FEsIeRobuPRatiM SREdBNAUS RRIRIS M3 R piepared from
melt-blown fibers. For example, U.S. Patents 4,880,548; 4,925,572, 5,152,905, and 6,074,869, disclose

leukocyte filt S AMEIIRIGS fiﬁ%l@%ﬁ?b?@ﬁﬁ?@ﬁ%ﬂ%l@ﬂﬂmﬁ fisre 460260R fitePiERent can

have any suitabledhafiteSfuctimieyarigs, aHeoimsine (fiteangmplaicas evideianedhyurmlbiena@isn,tor by KL
as described in, for ex le, U.S. Patent 4,340,479, or evidence capil condepnsation flow
oromety), & BB O P N Ry o R R B G e RPN 80 test as
described in, f@yexangsited hScavaltired) 9REAB2DY morshivegrieitimgrehanitsduces or allows the passage

therethrough ghggle Or ARQIEMALTERISIAL frel Rt diid I5 RayshReHIiBHRNHE: SleBaBAtaMdnile itis

believed leukocytés are @rlmarll removed by adsorption, they can also be removed by filtration. The pore

structure canRCSSRIBERRS rEfYEed: B8 SDaBIREOB BERAIRBENEEPAHRBSIRSRMHE PR IPEsing
therethrough efraiesiietts;anmREbeNsoRER, ahicpaiseneabpietsyraptalicledsy aadrecbdeadmteds. The pore

dd d iti f the flui b d, and th ired effl level of th
reated fluia. 70T TR HHBP G R S a2 0BT CAE g SRt (WS, as
defined in, fothexaysisie,. LASIdRatbaystedn 587 R TherigWdFaran les defartethasniection of the art, e.g.,
as addi“O”a'@%(giéﬁ%oéﬁﬂdané%éééiw{ﬁhé{-ée%kﬁﬂ#a@ I3 godimo® détre 4 3untitiildenidl 6,074,869

Typically, the filter element has a CWST of greater than about 53 dgnes/cm about 53 x 105 N/cm), more
typically grea¥8F HithdayiRAST /IIRIERT (b MTtBENRIS . SPFERIS, hrb Chkh avE3d EWSNef about 66

dynes/cm (abpgi $656105 N/cm) or more. In some embodiments, the element may have a CWST in the
range from a 2 dynes/cm tq about 115 dynes/cm (about.62 to.about 162 x i05 N/cm), e.g., in the
tange of abolibio ol s B BCKAR 280 R bt A DLt SRR TR (BB AL ace
chara_c_teristiqarmimpe tbierﬁimnthamtwsdedmmdteed@pIgiaﬁmﬂh&@‘l@ﬁﬂeﬁmmtﬁmc@r@ugaﬁ@arge, e.g.,
@ positive or neAARKG CRATERAaRAIR.AAY HeiolaAlak DE pRERAL RS FHTgRALDY wet o dry

oxidation, by coating or eJ)osmng a polymer on the surface, or by a grafting reaction. Modifications

include, e.g., Rrapihaiaie (FEA) AobrriRyenen orbaidy ebaiph 2late dPEdinRPiveredyiaee. with a charged
polymer, andayriEieyqiertera)isahmagiieatian tiadiasdnidnelipppaterpiai hgieurtacsidarafting
o s L B o Rt At B coore
radiation, or s REACeastichorg predepeditidppisiityg, thplésrparvestmedia {00 pFPhetdusinmelkn be sealed
as is known ig 36, 3 Wl 200 SRR HIEMPY: Bilents 4,880,84825,572, 5,152,905, and 6,074,869,

disclose leukocyte filters and porous filter eletsgarepared from melt-blown fibers.

[0070] A filter element can have any suitable pore stmagta.g., a pore size (for

example, as evidenced by bubble point, or byaK described in, for example, U.S. Patent

4,340,479, or evidenced by capillary condensatimn porometry), a pore rating, a pore

diameter (e.g., when characterized using the metli@®SU F2 test as described in, for

example, U.S. Patent 4,925,572), or removal ratiatjreduces or allows the passage

therethrough of one or more materials of interegha fluid is passed through the element.

While it is believed leukocytes are primarily reredvby adsorption, they can also be

removed by filtration. The pore structure can éleced to remove at least some level of

leukocytes, while allowing the passing therethroaflesired components, e.g., at least one

of plasma, platelets, and red blood cells. The gtiucture used depends on the composition

of the fluid to be treated, and the desired efftuewel of the treated fluid.



adhesive, a solvent, laser welding, radio frequency sealing, ultrasonic sealing and/or heat sealing.
Additionally, or alternatively, the housing can be sealed via injection molding. [0074]The housing and
diffusing plate can be any suitable shape, e.g., generally rectangular, square, circular, oval, or triangular.
The housing and diffusing plate can be fabricated frarm any suitable rigid impervious material, including
any impervious thermoplastic material, which is compatible with the biological fluid being processed. In a

preferred empggimentife ik eiRenane Gifusing f15 ATk PRIIIRRG QU2 S BXRI6A (BR/BFUsHY and
diffusing plates can be fabricated from dlﬁerentéjp%émers , such as an acrylic, Polypro%ene, polystyrene,

or a polycarb8HIEH {RdiFr, SRR Im &Y BeFteah W HUTNERIEEAD Sl esligh RAMaNgdand
diffusing plat@seaig, eagilyaard ¢igonalyicrityockdicatedeindh0ss. eratetéacIBs, adBreimbig4Busing is

fabricated fro er Is transparent gr translucent, the housj llQws abservation of

passage of th%ﬁé%%v@a"’i_ Eﬁﬁ‘r‘b%%ﬁ@ C@&Ir&g?ﬁ%efa%;}é?lass r?p@&%tig%g,r %6}7_1 rothﬁrqéan %uct)g]fﬁe de_vice
can be includéhésioil Gafheatt @%5@'@&@!&ymem$y@m&immgateth_ban\aémuxb@ﬁahmmm&ﬁbﬁe biological
fluid can be prgerpERY, WhlE MARAENUNG\ISIOSE B EE Uy SXRRESBRAGRENH P ARiRIog|Ral

processing system according to the invention comprises an embodiment of the biological processing

device; a plufABESEBAIE SoHIFRIRIRE HABROWR D Atfo\ bR D& YRR fof AVBER/Y ukocyte
depleted fluidiggoni@ghérdeceising s ekiedicEsXr@mieskpciienangios stepselBy) tpreferably,

wherein the cqntainer far receiving,the eluted cell iIses a container suitable for use in
cryopreservaé%?\l,"{%% oarYQ%?f%?gbs%%%ﬁriﬁ %%erfsggl%ﬁ&a@ a syringe and/or pouch for obtaining a
sample of the{Qﬂ_ZR]ad cé_]tBE(el.lgfacterthIgeaatWGIOQMﬂtrrg%I@béﬁﬁe@@gnima‘ﬁiwt_dbns to a subject).
In those embegyaents iAClEnediR,0L ol sagp!ag daices Al easliye ahis dediraysan have the

same volume, or different volumes. [0076]Figures 9-12 s ustrative embodiments of systems

according to BRaHRSSERYVERARRITSHY PAEM STHHCRL BY MEEBN PR Y sToa ke indeRttiitg Rides a
biological |f|UiEcﬂWﬁ%&ﬁiﬁtﬁ@@bﬁif%éé’%%Wﬁﬁ@l&&m&%ﬂﬁééﬁ&wm&&}ie@ @@l?ﬁf&lﬂaﬁi@ﬂt%ﬂer b(for \ 40
receiving ieuko te ete Ul a container suitable for use in.cryopreseryation ("freez ng ag" .
o ihsshata OB AR AIEDSA S A GATSHE ENITSPCHRE0 Ao PEREHGA ne
syringe) and eargptpoal cheoprasemvdiiivatieliteattsysthmob gronxisinthe stekkzingGfiiengl and a
conduit 52, j iS. A LQVi vef rate.

00T TTTre e BB B e O ey
including a c@éﬁ%@ﬁlt@‘?@i@@ﬁ?ﬁﬁ@ﬁn@%ﬂﬁtﬁ)Hﬁﬁ%rs%@\ﬁFQWFiﬁlﬁ%"i'@tiHGMd@@%\”ﬂ’é‘xﬂﬂ%aﬁfsfer bag

21, wherein the\drip haideioAnd sRadkeishitabls Krfassivig o tae susieaicadifgid amarocessed

according to the invention. [0078]The embodiments of the system shown in Figures 7-10 include at least
one treatment.
[0073] 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.
[0074] The housing and diffusing plate can be any suitabépe, e.g., generally
rectangular, square, circular, oval, or triangul@he housing and diffusing plate 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 diffusingepdaie 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 diffusilages are easily and economically
fabricated. In those embodiments wherein the Imguisi fabricated from a polymer that is
transparent or translucent, the housing allowsrehasen of the passage of the biological

fluid through the housing.



sampling device. The embodiments of systems shown in Figures 9 and 11 include syringes 61 and 62,
wherein syringe 61 is illustrated as having a smaller volume than syringe 62, and the embodiment of the
system shown in Figure 12 includes a single syringe 61. The embodiment of the system shown in Figure
10 includes two containers (shown as flexible sampliagy pouches) 63. The illustrated sampling pouches
also include access ports or luer fittings. [0079]lllustrative embodiments of methods using systems

according to {RgAVentianREdSHIRRC LI NARTARIA BRIy JANBRLRA RIBRAGYRENt of a method for

obtaining one or more desired biological fluid components comprises (a) passin%; a biological fluid through

an embodim&PEF IR DRIV HGA ARG GNAR INFREASHEHRE TR he Ue0H6AN THHA HRR B6rtion port
through an ogtiet i wiRE tmaineiRin @ Bk BIPsestasirer iiprngithkidndot erppogiots are retained by
the filter as theIr fluid asse a#])gg a rfclhjid {Ig}% ganthefrqﬁngl an inI(rat rPgrt'on dPrr?rtntther% an OIIJ'[|(?t portion port;
b) passing ar Elition Huid & ong auid How path Yrom an (%Ei?e?por IBREILGoN Mg in e?%gr through the
first diffusing pletessigfitevicand ploriallbt piortbduyisricaoviaerian thitowrl cholr diuie \dhessamiaineore desired

biological ﬂUiﬁ)F%QQW@QB&V;H‘&JHF@@@HQH?Qté‘gﬂmé@iﬂ?ﬂ%@fémﬁe@%@Q g@ ired biological fluid

components. [0081]In an embodiment of the method wherein the biological fluid filter device further

comprises a KSR BFHRRMG S8, CeIRLRASITGPHLIARFHFEABBINGIORY HRESHBDIBRBIRcERYS
components gomprisesd apbpessitsatainioaieakBuitdiymigtie erastinentont henpniepieaidead filter

device, wherein the fluid f inl i hroygh I i herei
more desitectBIH AP DG RIS M TERATHORCg TR e S AL A Seogh ol i flow
path from an anidopartayzgr ctiobglomradotivispoition g U eetssinglzrselatitodinie @ong a fluid flow
path from an iﬂU%%ﬁerOf&i/bePH%B?@J&Hﬂ;ifﬁ'%b@&?{éé@! qpah i itsiog Alatay g dilghe second

diffusing plate, and an inlet portion port, wherein the elution fluid elutes one or more desired biological
fluid compon¥ptdiorAr AR WildMEBtaining one or more of the eluted desired biological fluid

components.[[RQ8R]In spiiReModiRRGituthaitict RYSGMENES poshalGeccraRiicemharpialritportion
elution fluid autlet port, and the method comprises passing a biologi I.qu'dé!rom he inlet portion inlet
poretution fLIEGHHEL AL AL S R R BB AT e B Hrologica
fluid componprisemsng tenze BPANHFitieressHid floid POR sEadbNg eofledtidlowopttindrgforinlet portion
port/elution oplet ARt I?d{gli‘etla‘é Lilet morkion outleh Pak:a) RESSINGLHE SR, g\{i/%tﬂjﬂng a fluid flow
path from the putt|et_ éogyop eIution@luid igﬂl'gtr)'porf thro_ugr%e_ first j‘iffusing_ EYQ:%,%]G filter, the optional
second diffusiftepriie, kashe. idiee bisisries enpdiercisRansikdHan ortiial o lien fluid elutes
one or more geri&s BiRaiealidtba RO SRR JOrarib ibkpk cArshreBerPate e RfdResg1ited sesired
biological fluid components are .obt?ined. [0083]In s%[ne 0 her.en}]bodiment% the inlet oc[tion comprises
an inlet port SOQRrising a sterlilizing filter 51 and a conduit %herein the system 50 is arranged to

provide a controlled cryopreservative flow rate.

[0077] The embodiments of the system shown in Figured 9aid 12 include a drip

chamber 20 including a coarse filter therein, dredégmbodiment shown in Figure 10

includes a flexible transfer bag 21, wherein thip dhamber and bag are suitable for

receiving the biological fluid to be processed adow to the invention.

[0078] The embodiments of the system shown in Figures indlQde at least one

sampling device. The embodiments of systems showigures 9 and 11 include syringes

61 and 62, wherein syringe 61 is illustrated asritaa smaller volume than syringe 62, and

the embodiment of the system shown in Figure 1Rides a single syringe 61. The

embodiment of the system shown in Figure 10 indud® containers (shown as flexible

sampling pouches) 63. The illustrated samplingches also include access ports or luer

fittings.

[0079] lllustrative embodiments of methods using systeae®uing to the invention as

discussed in more detail below.



separate elution fluid outlet port and the method comprises passing a biological fluid from the inlet portion
inlet port through the outlet portion outlet port, wherein one or more desired 20 biological fluid
components are retained by the filter as the fluid passes along a fluid flow path from inlet portion port
through the outlet portion outlet port; b) passing the efution fluid along a fluid flow path from the outlet
portion elution fluid inlet port through the first diffusing plate, the filter, the optional second diffusing plate,

and the inlet Eﬁ?’%ﬁ]{” elupeMBiEHRAI M RIEIRJA For bBiREh HY DR SPGB BRI s Piological fluid

components he filter; and, one or more of the eluted desired biological fluid components are
obtained. [00S2TRAENRSATIONFES FORFIENY BB UosipAHBIAKINheTIRAERREE Ytk R Hiological
fluid componeois firemdédddievharn anefidprisselieshdesir edimiqgieahiividicampanents are

subsequently o ¥ainedr.tA rerfe"r{ed err}bnqd}(rengntipf &hb? m ho .com Hse %%aringgé% eIth%ethgukocytes
and/or stem Celis Efbodiments oFthe metifod can ntiu carrymé’ou‘?q e metnod White maintaining a
closed systerfiltanas pineféinid dbassbs divrena ditid ¢l onefiédian elo et bisidgicdditiidroogipanentistpreferably
leukocytes angdiabStEEHCH BadlhgYRRIGEERRdd QB%EIH?WB&WWﬁ\ﬁ%ﬁl‘ié&%ﬁrﬂ%@lﬁh@ﬁv” in Figure

9 for reference, in one embodiment of the method, the biological fluid to be processed, e.g., a collected

cord blood ufitiHd0IREPVAIAME e direlEusiteoripihe diE5 AIdRakYat PSEPRIPEHi¥IR $a source
container or ghgysinger(foidsiaves)oife aiarbrddesifal 3yBlstuie. 8on[foAdnanFteh Shikeitat ligr, connection,

ile dock| f the drjp ch 20. | ired, the elution fluid deli device 350 b
piaced in cortMORLRBTEATITAS &6 100 o e LERAH DR BSMREnicating vth elution flud ilet
port 308, usinglddl exdmaleeholepdioram:clidine oresterilaviiookin tf)eolefraigfiaithttén glehvee dnthierer of
bilogical i he SystemoiParRINbARYiSes ool b o5 srol09R Sl oo devices 1

and 2 are opened, and the biological fluid passes through the drip chamber 20 (and the Coarse filter

therein) and fHISUGHRR SR ERAPHERS fiftk PARSIRE 2 DO dIBEhIBISRISA MIMRGSHMETY P4 Bd the filtered
(leukocyte-depigigibafltifdmaseseviae) witairdRBhanasg adrar iR afiaktilb@tion foaaniblejgérflow control

devices 1 and 2 atre closed. (t)OSé%FIow control dev!{ce .BSﬁd%i)e@d nd the elution fluid delic\@rg device
350 (illustrated & RLYRRRO T WAGHGY A6t TR TG HReF S eR IS CRUBRPEBR AV ettt mple, a
syringe pumpheidiltgrexatie, fhad piagseibiomdl aidwichfomtip i BGBai tiebpgitidhepetttionufhichinlet port 308,

the diffusing plafe; (Yige &Eﬁ{f‘?ﬁ%@%@g&ﬂ G HRNORIFRAI YSRGS FARYRSHRG YRRHER RN ace), the

filter (via the downstream surface an
elution fluid inlet port through the first diffusyplate, the filter, the second diffusing plate,

and an inlet portion port, wherein the elutiondleiutes one or more desired biological fluid
components from the filter; and, obtaining one orenof the eluted desired biological fluid
components.

[0082] In some embodiments, the inlet portion inlet p&sbaomprises an inlet portion
elution fluid outlet port, and the method compripassing a biological fluid from the inlet
portion inlet port/elution fluid outlet port throbhgn outlet portion outlet port, wherein one or
more desired biological fluid components are retdihy the filter as the fluid passes along a
fluid flow path from inlet portion port/elution det port through the outlet portion outlet
port; b) passing the elution fluid along a fluidvl path from the outlet portion elution fluid
inlet port through the first diffusing plate, thdr, the optional second diffusing plate, and
the inlet portion inlet port/elution outlet portherein the elution fluid elutes one or more
desired biological fluid components from the fijtand, one or more of the eluted desired
biological fluid components are obtained.

[0083] In some other embodiments, the inlet portion cosgsrian inlet port and a
separate elution fluid outlet port and the methaehgrises passing a biological fluid from the

inlet portion inlet port through the outlet portiontlet port, wherein one or more desired



21 upstream surface), the inlet portion inlet port/elution fluid outlet port 101a, and into the container 40,
which is preferably suitable for use in cryopreservation (container 40 will be referred to hereinafter as the
"freezing bag"). Desired cells eluted by the elution fluid pass with the fluid into the freezing bag. Once
elution is completed, flow control device 3 is closed.20088]Optionally, at least one sample of the eluted
cells is obtained. For example, fluid control device 4 is opened, and, if desired, sampling device 62 is

operated (e.0,iJRy e iRAgIBOnMRE RIHRIS FerdiRBAGE @R the faRdsUYSIJURHIEMREFItE0ag 40. Flow

control devices 1 and 3 can be opened, and the freezing bag can be compressed to drive air from the bag

> . g . !
toward drip cRERMBATBISERPFHRA PBHtHRIAHIN dRe st Q'¥s5RA b bPRE TR NftbasdE ORI Ghe bag 40.
Preferably, thegtenatiiiasracisies iith thevo costrrderisendifdigsdtgssrtatrangrctiie &gt the portion of the

system includjng the freezing bag is separated from t ortion of the, system including,the container 30.
100801 cesrAULSA G dBe I e o S PR O & A T EroRRPE R about 1 mi
into the devicathetgone wbeathiit Bieelstointid ghdeteoitae chasiigdpalogealsitl khehoupo[GIe|A

cryoprotectanyhy QH@?IN&?@H&%‘MPHQ%(5?Mé%)uﬂémglgg%ﬁlﬁ)@%mﬁ&%ﬂi@%ﬁ@f a closed

system is to be maintained, a cryoprotectant delivery device system can comprise a prefilled
cryoprotectarﬂbé%"iﬁge with a conduit compatible with the cryoprotectant) through a sterilizing filter 51 and

ot I e o e ithuram ol
conault(s) Into.the 1reezin a a e.dg.,.a I MIXin e contents in e Ireezin A O.Wi raw air
P e e o C o R S R Ao e ek
device_62_ candmnqmme_eafmpbsecmeammm@qu.a}bcmemdmmut mmmmmmeﬂm and also
leave liquid inythe sandsit 497 iRt seewent RFnarAtans CaRALE23 IRadinara ths ARviag 2 can be heat

sealed and cut, and Conduit 40a can be heated sealed to provide the desired number of segments.

[0092]If a poSREMRSHPEBEREsARRIDIE MeRiRSabRINg I F OSBRI B RERf s segpMRodiment of the

method, eluted biological fluid components, pretiéydeukocytes and/or stem cells, are
cryopreserved.

[0085] Using the illustrative system 2000 shown in Figaifer reference, in one
embodiment of the method, the biological fluid togrocessed, e.g., a collected cord blood
unit having a volume in the range of from about@3o about 250 ml, typically in a source
container or a syringe (not shown), is attachetti¢osystem, e.g., via a transfer spike, or luer
connection, or sterile docking, upstream of the dhamber 20. If desired, the elution fluid
delivery device 350 can be placed in communicatith the system (e.g., via the conduit
308a communicating with elution fluid inlet port&Qising, for example, luer connection, or
sterile docking) before attaching the containebiofogical fluid to the system. Flow control
devices 1-4 are initially closed.

[0086] Flow control devices 1 and 2 are opened, and thledical fluid passes through
the drip chamber 20 (and the coarse filter theraing) through the biological fluid filter

device 1000 via inlet portion inlet port 101a, dhe filtered (leukocyte-depleted) fluid passes
via outlet 208 into container 30. After filtratie®completed, flow control devices 1 and 2
are closed.

[0087] Flow control device 3 is opened, and the elutiordfbelivery device 350
(illustrated as a syringe containing elution fltherein, but alternatively comprising, for
example, a syringe pump), is operated, passingealtltid via conduit 308a through the
elution fluid inlet port 308, the diffusing plateid the perforations from the downstream

surface through the upstream surface), the filtierthe downstream surface and the



operated to pass liquid from freezing bag 40 in the conduit 40a for segment preparation. Conduit 62a
leading to the device 62 can be heat sealed and cut, and conduit 40a can be heated sealed to provide the
desired number of segments. 22 [0093]The bag and conduit are frozen and stored (and subsequently
further processed) as is known in the art. [0094]Emlmdiments of methods using the illustrative systems
shown in Figures 10-12 can be carried out generally similarly to the embodiment of the method using the

lllustrative sygiemeshe Wi AcEIOHE RieNHesTiRerRMRYE IHiaWEYet Jhe Riqledir ilwdde be processed,

e.g., a collected cord blood unit, typically in a source container or a syringe (not shown), can be attached

to the systenf®GNGAS. t%%ﬁﬁéﬁﬁé@r?ﬁw@%@&lﬁ]&ﬂﬁ?rﬁ?@ﬁﬁ@’ am&f@n@g%éﬂ%v R&ransfer

container, e.geféieasfer eaetaiier 2 (sBoiseinng@ate) ibxthteas lara dyithelsnmberlidiessed, the
transfer contalqﬁr can it in Iutc(i) th arse f|| er th e|n notshown %(P?F Addltor]ag Vor %Iternatlvely, using

lutyjerco contr
the illustrative. Sys &m Shown in F | jure %?r eterence t(\?vrﬁeré)n €inle por 10 ot the |olog|cal fluid

filter device cdagedses an inlet port 101a , and an elution fluid outlet port 101b) elution fluid is passed via

conduit 308ayHygyah tb%ﬁ‘éHﬁﬂ? e dslelRrshrfffe BariiBisiog &H%t&\ﬂ@éh%?éf%ﬂ{ﬂ?é‘sﬂiﬁf&m the

downstream surface through the upstream surface), the filter (via the downstream surface and the

upstream suﬁaegP'tﬁ%Vé]ﬁﬁo'ﬁ ﬂBﬁPBﬁtlé'ﬂ?}dftdf@!LrBdaW%‘fW@ @3 iPREFGU(E- L00d6]If samples are
desired, sampigs@imgarebiingdpre-drisiier MR- B HRRIGIET AR 1Hia Passing ihg semplew into one or

more flexible sa container flexible sampli uches (71, 72, as shown in | ure 10) rather
than, for exa IR CLFMGEE JODSA PSSR 2 RE 40 BB S AL Soproteciant
sample, from the bag toward drip chamber 20, and flow aardevice 3 should be closed before
liquid passes from the bag 40. Preferably, thelarassociated with flow control device 3
is heat sealed and cut, and the portion of theesystcluding the freezing bag is separated
from the portion of the system including the coméi30.
[0089] If desired, sampling device 61 can be operateds$s p sample (e.g., about 0.5 ml
to about 1 ml) into the device, and the conduit l@haling to the device 61 can be heat sealed
and cut.
[0090] A cryoprotectant, typically dimethyl sulfoxide (DMIB, is passed from a
system/container (if a closed system is to be raaiat, a cryoprotectant delivery device
system can comprise a prefilled cryoprotectannggiwith a conduit compatible with the
cryoprotectant) through a sterilizing filter 51 azwhduit 52 into the freezer bag. If desired,
sampling device 62 can be operated to displacélliguhe conduit(s) into the freezing bag
40 and (e.g., after mixing the contents in thezmeg bag) to withdraw air from the freezing
bag and conduit(s).
[0091] If a post-cryroprotectant sample is to be takempdng device 62 can be
operated to pass a sample (e.g., about 0.5 mloat dbml) into the device, and also leave
liquid in the conduit 40a for segment preparati@Qanduit 62a leading to the device 62 can
be heat sealed and cut, and conduit 40a can bedheedled to provide the desired number of
segments.
[0092] If a post-cryroprotectant sample is not to be takampling device 62 can be
operated to pass liquid from freezing bag 40 inaveduit 40a for segment preparation.
Conduit 62a leading to the device 62 can be hed¢dand cut, and conduit 40a can be
heated sealed to provide the desired number of eseigm



the system can include a single sampling device, e.g., sampling device 62 as shown in Figure 12, or, for
example, a sampling pouch (not shown). [0098]The following examples further illustrate the invention but,
of course, should not be construed as in any way limiting its scope. EXAMPI F 1 [0099]This example
demonstrates the improved recovery of leukocytes uging an embodiment of the device including the
diffusing plate according to the invention compared to a device without a diffusing plate. [0100]The device

with a diffusingoglte PreyAdSs e ARIBHAN FE #onkhol fares RLABRKRRARHAARBEp RRUaLE dIGh gauge

(PSIG), measured via a gauge connected into the conduit leading to the elution port. 23 [0101]The
diffusing platé KRS WHRBR3SF perforations as generally shown in Figure 3A. In one set of experiments,

the perforatiquedaave ammmingendiameiahotisQxingehediustaniotheysehdha peFigrrisnshave an

average dian?:%tﬂ)gfcgr%% -nc():LﬂegSénerally similarly to the eminaoht of the method using the illustrative
system shown in Figure 9 and described above. Memvéne biological fluid to be
processed, e.g., a collected cord blood unit, &lfyién a source container or a syringe (not
shown), can be attached to the system, e.qg., wanafer spike, or luer connection, or sterile
docking, upstream of a transfer container, e.gngier container 21 (shown in Figure 10)
rather than a drip chamber. If desired, the temsbntainer can include a coarse filter
therein (not shown).
[0095] Additionally, or alternatively, using the illustia¢ system shown in Figure 11 for
reference (wherein the inlet portion of the biot@gifluid filter device comprises an inlet port
10l1a, and an elution fluid outlet port 101b) entfluid is passed via conduit 308a through
the elution fluid inlet port 308, the diffusing pda(via the perforations from the downstream
surface through the upstream surface), the filtierthe downstream surface and the
upstream surface), the elution fluid outlet portdiGand into the freezing bag 40.
[0096] If samples are desired, samples can be obtaine@pdéor post-cryroprotectant
via passing the samples into one or more flexiata@ing containers, e.g., flexible sampling
pouches (71, 72, as shown in Figure 10) rather, floaexample, syringes.
[0097] If, for example, a single sample is obtained, egure- cryroprotectant sample,
the system can include a single sampling devige, ®mpling device 62 as shown in Figure

12, or, for example, a sampling pouch (not shown).

[0098] The following examples further illustrate the intien but, of course, should not

be construed as in any way limiting its scope.
EXAMPLE 1

[0099] This example demonstrates the improved recovelgyuidocytes using an
embodiment of the device including the diffusingtplaccording to the invention compared
to a device without a diffusing plate.

[0100] The device with a diffusing plate provides a minimthreshold of force of about
20 pounds per square inch gauge (PSIG), measwuaeigauge connected into the conduit

leading to the elution port.



[0102]A device is provided as generally shown in Figures 1 and 2, wherein the control device does not
have a diffusing plate. The leukocyte depletion filter is prepared as generally described in U.S. Patent
4,880,548. [0103]Different volumes of blood are passed through the devices, and the captured cells are
eluted using 10% Dextran 40 in saline as the elutionZiuid, passed through the device via the elution port
using a manually operated syringe. [0104]The average recovery of total nucleated cells is about 59% for

the control, afpagl9%ipe mﬁﬁYiﬁﬂghﬁé’ﬁrﬁ%ﬂWf@F&%@%ﬁ%l SRIVENERUAE@ADOUL 84%

for the device with average diameter perforations of .032 inches. EXA 2 [0105]This example
demonstratedtR8§HpFG SRBLBREN SR BRBEIRES NIy RBINGE eS8 HePaQure fitelliting one and
two diffusing platee rsaHingdadheionyaniienaecoapaigd tenaideszmetidiout a diffusing plate. [0106]The

gatge (PIGI NBasura CLLA Dot Qe B AL RO RkERT 2o e SR BOTTb107 The
diffusing platés \e& € pegtesh bafepedifasiog ey eNeediyleitspieioriigrgs prepared as generally

described in U.S. Patent 4,880,548.

[0103] Different volumes of blood are passed through #naaks, and the captured cells

are eluted using 10% Dextran 40 in saline as tingoel fluid, passed through the device via

the elution port using a manually operated syringe.

[0104] The average recovery of total nucleated cells @i869% for the control, about

79% for the device with average diameter perforatiof .050 inches, and about 84% for the

device with average diameter perforations of .0hes.
EXAMPLE 2

[0105] This example demonstrates the improved recovelgyuidocytes using
embodiments of the device including one and twtudinhg plates according to the invention
compared to a device without a diffusing plate.

[0106] The devices with diffusing plates provide a minimtimeshold of force of about
20 pounds per square inch gauge (PSIG), measwuaedigauge connected into the conduit
leading to the elution port.

[0107] The diffusing plates have patterns of perforatiasgenerally shown in Figure
3A. In one set of experiments, using a singleudifig plate between the downstream surface
of the leukocyte depletion filter and the outlettfum, the perforations have an average
diameter of .032 inches. In another set, usingsadiffusing plate between the downstream
surface of the leukocyte depletion filter and théet portion, and a second diffusing plate
between the upstream surface of the leukocyte tiepllter and the inlet portion, the
perforations in the first and second diffusing eta¢ach have an average diameter of .030
inches.

[0108] Devices are provided as generally shown in Figlirasd 2 (single diffusing
plate), and Figure 8 (first and second diffusinaigs), wherein the control device does not
have diffusing plates. The leukocyte depletiotefils prepared as generally described in
U.S. Patent 4,880,548.



3A. In one set of experiments, using a single diffusing plate between the downstream surface of the
leukocyte depletion filter and the outlet portion, the perforations have an average diameter of .032 inches.
In another set, using a first diffusing plate between the downstream surface of the leukocyte depletion
filter and the outlet portion, and a second diffusing pfate between the upstream surface of the leukocyte
depletion filter and the inlet portion, the perforations in the first and second diffusing plates each have an

average diamgigpef -OBRieReSoIAHESIR e iRRE AEERELEE e GSBaRBIALY SNPWHR Ehplagediand 2
(single diffusing plate), and Fl%éj/re 8 (first and second dlffu_sm‘[i\ﬁ ates), wherein the control device does

not have difflféﬁﬁ'biﬁf{a@“?ﬂé BIkSSTaHAR BRI ARSI YBreiiddRas R EHAaNPB BB HSMFRT YSS. Patent
4,880,548. 2H4Q00RIiFeranivglamas adllylopdratedoagaesfbihrough the devices, and the captured cells

are eluted usj % Dextran 40 in saline as t lutign flui SS ro the devices via the elution
ot using & LAChlly Qrer AT SCR Y DTS MR GO O o e e L abour 5996
for the contrad&btanttBaueideehwitieRivolttiiusinglpldiffti@iboup 2080 fndhebdenioeYsitofitbieatdvice with
first and seccg&&ilféummm&tﬁgtéglllwl references, including publications, patent applications, and
patents, cited herein are hereby incorporated 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

herein. [0112jdha]use afl feciervss.anandingpuancatibes, gatesinifatisate remipidhe coriext of
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.
[0112] The use of the terms “a” and “an” and “the” andiknreferents in the context of
describing the invention (especially in the contaixthe following claims) are to be
construed to cover both the singular and the plurdess otherwise indicated herein or
clearly contradicted by context. The terms “comipig,” “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
intended to serve as a shorthand method of refemmofividually to each separate value
falling within the range, unless otherwise indichterein, and each separate value is
incorporated into the specification as if it wemdividually recited herein. All methods
described herein can be performed in any suitaiolerainless otherwise indicated herein or
otherwise clearly contradicted by context. The efseny and all examples, or exemplary
language (e.g., “such as”) provided herein, isndésl merely to better illuminate the
invention and does not pose a limitation on theoeaaf the invention unless otherwise
claimed. No language in the specification sho@dbnstrued as indicating any non-claimed
element as essential to the practice of the ineanti
[0113] Preferred embodiments of this invention are desdriterein, including the best
mode known to the inventors for carrying out theeimtion. Variations of those preferred
embodiments may become apparent to those of oydshalt in the art upon reading the
foregoing description. The inventors expect sHigtisans to employ such variations as
appropriate, and the inventors intend for the itieento be practiced otherwise than as
specifically described herein. Accordingly, tmsention includes all modifications and

equivalents of the subject matter recited in tlaénts appended hereto as permitted by



describing the invention (especially in the context of the following claims) are to be construed to cover
both the singular and the plural, unless otherwise indicated herein or clearly contradicted by context. The
terms "comprising,” "having," "including,” and "containing" are to be construed as open-ended terms (i.e.,
meaning "including, but not limited to,"”) unless otherpgse noted. Recitation of ranges of values herein are
merely intended to serve as a shorthand method of referring individually to each separate value falling

within the range, aISs3Hih Y8 JBHISAIEELRUIRIRG S RER3GR AR o AldM ENEGRTAPHRIGGLIBO the

specification as if it were individually recited herein. All methods described herein can be performed in
any suitable SARIBIORRESHALRAEEqRNREET REIER IBY SHERRAIRGEXISG CiERABRR/IYY Ebntext. The use
of any and albgxamiglesicarigxampialyttanpyagatégtg., "such as”) provided herein, is intended merely to
better illuminate the invention and does not pose a limitation on the scope of the invention unless
otherwise claimed. No language in the specification should be construed as indicating any non-claimed
element as essential to the practice of the invention. [0113]Preferred embodiments of this invention are
described herein, including the best mode known to the inventors for carrying out the invention. Variations
of those preferred embodiments may become apparent to those of ordinary skill in the art upon reading
the foregoing description. The inventors expect skilled artisans to employ such variations as appropriate,
and the inventors intend for the invention to be practiced otherwise than as specifically described herein.
Accordingly, this invention includes all modifications and equivalents of the subject matter recited in the
claims appended hereto as permitted by 25 applicable law. Moreover, any combination of the
above-described elements in all possible variations thereof is encompassed by the invention unless
otherwise indicated herein or otherwise clearly contradicted by context. 26 CLAIM(S): 1.A biological fluid
processing device comprising: (a) a housing comprising an inlet portion including one or more ports, an
outlet portion including an outlet port and an elution fluid inlet port, and defining a fluid flow path between
an inlet portion port and the outlet portion outlet port and a fluid flow path between the outlet portion
elution fluid inlet port and an inlet portion port; (b) a porous fibrous leukocyte depletion filter having a first
surface and a second surface, disposed in the housing across the fluid flow paths; and



(c) afirst perforated diffusing plate having a first surface and a second surface, disposed in the housing
across the fluid flow paths, wherein the diffusing plate is disposed in the housing between the second
surface of the leukocyte depletion filter and the outlet portion ports. 2.The device of claim 1, wherein the
perforated diffusing plate comprises perforations arrasged in a pattern of two or more generally concentric
circles. 3.The device of claim 1 or 2, wherein the perforated diffusing plate comprises perforations
arranged in adjQg@ficentric pattern. 4.The device of any one of claims 1-3, wherein the first surface of
the perforated diffusing plate includes upwardly protruding ridges. 5.The device of claim 4, wherein the
first surface of the perforated diffusing plate includes a plurality of upwardly protruding concentric ridges.

6.The device of claifn 5, WR%%‘B&Q%IWW&%E%&QH@%W@EQH%;ﬂ@% lternating rows of ridges are
interrupted by perforations. 7.The device of any one of claims 1-6, further comprising a second perforated
(a) a housing comprising an inlet portion includorge or more ports, an

outlet portion including an outlet port and an ielntfluid inlet port,
and defining a fluid flow path between an inlettgor port and the
outlet portion outlet port and a fluid flow pathtiveen the outlet
portion elution fluid inlet port and an inlet pam port;

(b) a porous fibrous leukocyte depletion filter imava first surface and a
second surface, disposed in the housing acrodtittidlow paths; and

(c) a first perforated diffusing plate having afisurface and a second
surface, disposed in the housing across the flawd paths, wherein
the diffusing plate is disposed in the housing leetwthe second

surface of the leukocyte depletion filter and thélet portion ports.

2. The device of claim 1, wherein the perforatéflising plate comprises

perforations arranged in a pattern of two or maneegally concentric circles.

3. The device of claim 1 or 2, wherein the perfedadiffusing plate comprises

perforations arranged in a non-concentric pattern.

4. The device of any one of claims 1-3, whereinfits¢ surface of the perforated

diffusing plate includes upwardly protruding ridges

5. The device of claim 4, wherein the first surfat¢he perforated diffusing

plate includes a plurality of upwardly protrudingncentric ridges.

6. The device of claim 5, wherein the ridges ane-oontinuous, and alternating

rows of ridges are interrupted by perforations.

7. The device of any one of claims 1-6, further pasing a second perforated
diffusing plate having a first surface and a secaunfiace, disposed in the
housing across the fluid flow paths, wherein tHéuding plate is disposed in
the housing between the first surface of the leyteodepletion filter and the

inlet portion port(s).



diffusing plate having a first surface and a second surface, disposed in the housing across the fluid flow
paths, wherein the diffusing plate is disposed in the housing between the first surface of the leukocyte
depletion filter and the inlet portion port(s). 27 8.The device of any one of claims 1-7, wherein the inlet
portion comprises an inlet portion inlet port, and a seggrarate inlet portion elution fluid outlet port, and the
housing defines a fluid flow path between the inlet portion inlet port and the outlet portion outlet port and a

fluid flow path betwgen therQuill,RR/BER S/ WG WidineT RO REE gD |5 MBHIEShEHERR dkid outlet port.

9.A method for obtaining one or more biological fluid components,_compr_lslnra: (a) passing a biological
fluid through the biological MEiPFTHANIBRERBE &R Griee BRAE et BVRIERN AW aHiie! §98ses from an
inlet portion port of the dewige theougking GeflesPRIiNN okt gitthpcdRiesnwheseiorteoporore desired

biological fluid components are retained by.the filter as the fluid passes along a flyjd flow path from an

inlet portion port through éar?%lﬁﬂleeto Hg(r%gr? %8“;066@%535%%1 %{r"ﬁ1 i\l u'ﬁif?#&ll #gl%eg;ﬂbeu (Layﬁ e|§ortion elution
fluid inlet port through the piiftiggirgytiend]utienéaikmey and dhteiidet filesr chnidafuideuettmitport, wherein
the biological fluid component elution fluid elutes one or more biological fluid components from the filter;

and, (c) obtaining ope or mofeglute bipegita Buid somsensoisyitfidikemprihestHicdripidngomprising
obtaining eluted leukocytes and/or siem Celis ical fiuid through the biolagiduid filter device of

any one of claims 1-8, wherein the fluid passesifem inlet portion

port of the device through an outlet portion pdrthe device, wherein

one or more desired biological fluid componentsratained by the

filter as the fluid passes along a fluid flow p&thm an inlet portion

port through an outlet portion port;

(b) passing an elution fluid from an outlet portlation fluid inlet port
through the diffusing plate, the leukocyte deplefidter, and an inlet
portion port, wherein the biological fluid compometution fluid
elutes one or more biological fluid components fribw filter; and,

(c) obtaining one or more eluted biological flumhtponents.

10. The method of claim 9, comprising obtainihged leukocytes and/or stem

cells.



