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WO 2004/ 112807 PCT/ GB2004/ 002581 LEUKOCYTE CELL BANKS

Field of the Invention 5 The invention relates to a
waavl11tsor m of | eukapheresi s (i sol ated | eukaphecesiB)(4/002581

to processes and apparatus for carrying out isolated

| eukapheresis, to | eukocyte cell banks created thereby

and to various forns of therapy based thereon. 10

Background to the Invention Cell banks Cell banking

is a service industry_ij ' | cells are stored

for later use. It haSt Owﬂ'% o4 for decades, 15

and is exenplified by the storage of bovine sperm

cell's for the artifi ciBbldohbemventibn on of cows. Wth
the techni cal advances that are being nade in
i QO ' i ' | Lt

e BTG o R BT E e SRR BB Wb By sopersts o
Camf”kgro“t[ sﬁ)@te& ?g aﬁ?erﬁlﬁr@}?u@f)@?ﬁ% Ea'nr%crﬁaéﬁd “\?ﬁPY %18 §o various forms of therapy
based#isteartement ther api es. These devel opnents have led to

a growi ng demand for facilities where stemcells of

i ndividuals can be igRlab&dto H0 ebMRnPr eserved, and

stored for later (autologouS) use. For exanple, the

desirability of storing the cord blood stemcells of
Cell pahorns is beconming increasingly recogni zed and as a

result there is a rapidly increasing nunber of
Cell ge_ﬁlpiﬁ)gsiis b _Ser@ée i&h) irﬁﬁr@mli&é@eﬂs%rei s_fbreﬁrf&r‘i/a@é' @sepﬁhe!s b@e’?arbka%t-ised for decades,
and We;(eEﬂpﬁﬂgé ﬁ/t%s‘?é’?én% o'f %Vlhgg grrmec%ﬁs f&rQheCaﬁlfiLial%gg'niE I’ci% Szﬁ%ows.

banki ng has co an 1 ncreasi ng awar eness of the

practical 25 problens. It has becone clear that cel
Withiifzerikegni¢ahadangesthat erefyeinn/inatle ingbid-rogtigaltresearpioand kisphagngineering, it is being
reco§r@8Oli5tCan BFcesibitibd vedyalakiaor the OsdoBNARRSEM @8I For Vdaals rdpadinchi@herapies.
Thede @8vR10@entéin@Riidaitd ¥ grin RN dY: rRlites Rherd 86m L8P HLLiITuaRRLh be isolated,

cooEho e 3K B RECREN B L R S D B o s
stewgie@roé@eé/porwb%pming iﬁfr@a@ilngly chggizemag(bas adgq%fhaqeﬂsyﬂ rapidly increasing
numbarpiiepaaite of sich etemagils inrprividtel celhbahkee deposits are prepared,
stored, handled and used may crucially determ ne the

ol ' . k. this.Ls rticularly |inportant .
o 1 Bt 08 B oD 2o} LA g
ProbERE 6 e B8HI™B P ekt B ntengeq AT HIPROAEE GH-IISPRIEE Big ¥uinerale
to rapdeprsivetsa it cad to ironSeghiEnefeomg wakttf thrsiepraiis aad thetdhef risiprassociated with
suchtdhi@tsatbreadt vath tratsizost tiefbamd dhOgieneis 6@l df ttbrage. MBARK inRbrity is also
cruc\}8Ro oAkt OhOGQMS wlEARd depitd e hrbifdied ALRM) nandiedBnl Dseh HaP&ucially

ooy i e o R ey SR Stpagiecn e
to the gRjRad Pieipgase 6" ta IngRPERRIHYC ENgpaYS PhYsioppiat aIeeayensesdtHes psgpRy arise from
the sgmiiscadides atdyerpraetiila eagoal @naniantglogdnegraBngds indleatd). OMith large banks,
inforMBoR L181AGY) 6:8cc88Meh 218 Bepbdit c@bduing Rk o breMBIE inps@MNt I'i €s:

in the United Kingdom cell banking is now controlled

by a conprehensive regulatory framework. Contingent
Such {5 BIRRS 47 AL WS el GRS TR B AP OPRTEN the
produdjen sipiptetrase and geeref bof biydein mieiseunirioe dh tiis\éitedMMM@ON, 2015 Aking is now
cont@ind bY\edhbtBERPDeguidtordrediokar i ous tissues (i ncluding

| eukocytes) are renoved froma heal thy donor and
conS Lo & Ioi na rtlsl Ssue or, L || bank for |ater autol ogous

' that a need for such

autotranspi antation arises at sone future date. This
A forfraf tiierafy hat feeamiyheen desdiibedgsdr WRHI9pEICknE O/Cas /86@A] ih jearious tissues
(inciditl RGP ark Foride e b AtditR ok gt stdrdae PdaYue oV¥AIl bank for later autologous

trans%ggélh[o} %%P%%Zen?@t/ a%gdqgri/u&%%é@ajhspl%taﬁon arises at some future date. This form of

therapy is herein referred to as contingent autologous transplantation {CAT) therapy.
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For any given tissue or cell type, the need for CAT

therapy is likely to arise in only a fraction of the
waeel4tihggo7 popul ation. As a result, the effecti venes0f002581

CAT therapy depends crucially on the generation of

conprehensive cell and tissue banks in which deposits

froma |l arge percentage of the population are

i ncluded. 5 Accordingly, it has been proposed that

or . e-lnleie t by th nstruction of
F %n'é)\;epﬁsre%gc%(vg C%g‘ th y% ?ke& O arise g oply 2 fizcgon gf the healthy
P °pf%'f‘ tlg et APV P eéfﬁ'?é'éenﬁsﬁ%% thgipy denends geipielly getha aeheratim oany

compigpgnsive eshs gnsl tipgum kanks in whiptadeposieir et g laGATertehidgeadine babpibtioR Sre included.
a | arge nunber of participating donors (and ‘

Acc@r@hﬁﬁeﬂ H&%éﬂpr@poéeﬂﬁrgﬁcﬂgﬁ@%{/ bé:)tfacmtg cigt)?%}e r)strucgt?rhoﬁan?pbeﬁgnslve tissue

(0] ter st or enti on I SSue
banks Iﬂlgw t'ﬁé éure ‘%%2? tt-grla%&q 86?51 lﬁn'lqk'ﬁ anf stingent dgrpands anany such tissue bank. In
pa”tchﬂr%ﬂé’ﬂﬁrtpé Inpplies, 2 lmprmprobladivating donp@K4nd cerlsaubnity Aty Bumber of
depgsits)tréiativenism-tein stegagk goydtretentien df tildad Tl tionwhid ke &nta@reat flexibility in ultimate
therd@rlutd € nunber of cells available is relatively

srral |, the ultinmate therapeutic efficacy nmay depend
S I| Calela% on the function of a small subset of cells
oL HEp TR ficyarly geylit i e pase pfleukarite tlipik, Vihera e @bolats namier of cells

availgbia i griativapesmat, it tirstetireepeutis éftrasy reaylisehs critéail& t8elidcBon of a small
subsees paif shdtties Bhvay Gefee df the Slofel %ﬁl@@ﬁeswghan Doveaite as trHQvarlous subsets of

cells! r&Hm@&@ttﬁaé‘e% c!tffepe%%s S’Hld ’(‘félthI UﬁO%V? cell-g?nks su&t?e ff’ hCéOrTétﬁ\ge been

constructed. Isolation o
Consbr Ctﬁdeukapher esis 20 Leukapher esis is a specific form
of apher esi s V\hl ch [ nvoI ves the selective separation
epherdsisom Wi t hdr awn bl ood, the

r emai nder of the bl d then bei ng retransfused into
Leuktaygh%regglgg specx%‘lfllél I’Tp(g aphlerleSIS v%P ch anleaﬁ‘! a%er}el\éeréeeg%o#g%n? le%g\gl olf ﬁaucocytes

fr"mg“z?)détwétb@gd Hlftg%%nde&f tﬂhP'fOé fheb Peirseteaasfissd iogm doesd Biriond
leukgpggress, thinmpYed Slved i passdddrecughe cdi e ebpratidinviceathich kapadtes AlcleSted white
bloodurells frraxsdTBlocAIcEls lafd AsPE utidd thd 138y, TRty i biis 2AS:IRRL tare‘r’ turned to

the trtdn'@ua‘cr %Q@ér@&ftrQQed%Faﬁ ep‘?o%e STES chf[e%s(,:E%%tmﬂoHDWI{IJv%IoQéjbemg removed and

d b
returned aﬁ)T]OtS’f Slrr]nélg%]g? y g%‘if % lovgftfaﬁttfgs taye bese Prigied hgurerhgeaiptherefore makes
'“mﬁ@PﬁUFﬁﬁﬁa”i@ Rdsretire 8ipal vpllree efftterialivivek esveraii tinep 0&sinb k@arate out
and Keep lprgennvieder@ tiviite tell$ withb i @et@Rdnt 1o EheldaRG) ViRL fé%lq@éth&Q@re relies on the
estaﬂllﬂﬂtehftlodéﬁﬂm—t&@é«'@&@&co;pbrgﬁ %Io&ivcﬁgulﬁ%{}dan% eRakah gfd&tg es ro t{te

recer‘uE ggge nunbers of white ce wi thout
I'vidual . The techni que therefore relies on the

est abI i shment of a vein-to-vein extracorporeal bl ood
Leukgpiheresgs are oenaratiradtoeted, @od ooducted uding ekiecyth@sodsopiftelruped flow
centrifugetion eiltatidnB@hiiue s deso%%dhﬁu&ﬁmééﬁs%% eéﬁlﬁoc%@'?éﬁﬁlstoé(s published

byArﬁéﬂlt:é?xrmgo%ghon%pgo&i%%C\}.Vgsq]pé} %@%8’}5 her continuous

interrupted flow centri r filtration
techni ques, as described in "Leukapheresis and
Apparejus for FaH¥H)e it TnHifveftias lewamteresipis Bdstribheid US ByeoMBend 03555123, while that
for caﬁﬂ:gg)wt fattathrglel(képhaleﬂold dBanksin UY\8sNEGHOUSs §Xop433. 9@:5\)1@/ Ieglépheresns in
whic SreadlidtSoth Qbpafafiigiakd t
s111lcgukapheresi s iIs gdeS%?ec@@éeuﬁ%ﬁ%%r%ﬁ%@u‘ﬁE}ngrav&y gge: s described in US
3655123, while that for carrying out filtration
| eukapheresis is described in US 3802432 and US

Many 3gforemt B@es aBridernater ldugapkapivep@edts, ard mow cviih@bally BeilfbRrieR8ing the
Fenwél @-3hat (Baxee peditadaieNchidls 1§ @lel ecting | eukocytes are
Cobe @ésﬁ\{éﬂ@gCPXal&h@o\é' (tJCy t?e 8&% ’Spect%a %e%c ggf wgt[we;{gaemonetlcs V50

<Hae”|’°”el2 ?{%r a't"‘éeea ah%&%@eﬁﬁef%\ﬁﬁfbw'@:thamogﬁsmaftmeatMe@on but
i ncl ud| ng the Fenwal CS-3000 (Baxter Healthcare,
Chi cago, IL), the Cobe 2997 (Cobe BCT, Lakewood, CO),
the Cobe Spectra, the Cobe 2991, and the Haenonetics

V50
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(Haenmonetics Corp., Braintree, MA). Any of these
systens can be used in the processes of the invention,

WO rboMMgA004/ 112807 PCT/ GB2004/ 002581 3 pr ef ePCEMBE2604/002581
the Cobe(r) system (Cobe BCT,, Lakewood, CO USA),
whi ch is capable of extracti ng bet ween 40% and 50% of
the total white cells in the whole bl ood that passes

prefbrfd QUEC L B® s\BRPAE AL BET, L%Qo&é’%@ rl‘JSﬁﬁ G/hlaﬁp Ea%gkﬁe extrfalttlﬂa\{)etween 40%
and 5@‘5’ %f tﬁ’i toéRfrhﬁQ%erg in %e WHQe gl‘oog?hat passes hrou%h tF srep%r%gr ?nd H/Blch can achieve a

as a nean
ﬂ°W| r%ﬁfﬁ‘%?/f”e”é*é’rﬂ pebra'ﬁ%% (see WD 00/29551 and WD
01/ 88099) for CAT therapy. However, the use of
LeukeBhitBRMNEY oGS ke prdpbd genREAL FoQ&eeﬁ’if'\g E@Eﬁééﬁé‘t%m&nwsﬁtsee WO 00/29551

and|vabTP1*?é%6ééS for é@ll therp@nh&ve%? the &Q%‘({W; smqgréhe genera’u{)n (gpcomprehenswe

g nor_conveni enc donor co
e ey 5 A B (VP pRvesispate dopor ey Fornstance,
dongip V&‘P?“YTWE PRY TSR ero@t of Bnamhidhirian §e epninlitted th \Gsdinp@biemdtcomponent
collestidnlfasitityif@ dorfatini Canbegudndy, ortbe Rtalie colectioc RIS thd @& UnYof the BEBr's time which

is addallf dp6nt GQIQtlﬁ&ﬁlonr&orﬁ@ﬁénlts' if 3 IEE@taﬁ%BptHo%veF he aﬁﬁlPé?é%fs gEherally takes
be eEWan%lhgms fsg/e alstlrr%g on%etr th{ tﬁ%’tlm% re?,UIrec{_%\AEeVJéﬁatlon ofa(ljmlt of blood). This is

in "“l”bf ggtﬁ fﬁéPfé’éF@"f‘g"ef‘?éfryg(lew%etagkeéeol'e%e& RBSSFHIDasANtiay a9g affpstential risk in
that @ldeagieana (and bsvelly tWa) agress nedulem (fartiew ridnmurn efd aed) et betihtde donor
throctpiathe prycd@firea unit of blood). This is in turn related

to donor confort: many view the actual collection
Ther% ISQEere or%ae m% fodgﬁrgg gfgra:iarl{]dgcn?%ﬁe&gtggélggrlmﬁrg—%gqlf/@ésr!(bef%qblems associated
W‘thf”led‘ﬁ\? ‘ﬁﬁdk@@rﬁﬁﬁ”%wh@“ﬁeﬂ%? woEnierpn leseuncemibirgleforiionors, thereby
makinh feasitgdb eltredtibreot porageneisive leukbByteldeR brkd Br UsbiRIcal @e@pa need

for a process for produci ng | eukocyte cell banks that

avoi ds the problens associated wth the use of

| eukapheresis and which is nore convenient (and | ess

unconfortabl e) for dohgwmaryefhelaveptionpking feasi bl e

the creation of conprehensive | eukocyte cell banks for

The pig€ent ifve iR istbBeB &P Mast B(ﬂarsumﬂlyco%‘ry th&1Blobd 4RIk &necﬂ;@ﬁ the usual way
fromrero%§cﬁ Bdn HrJ\‘/}é@ Q(:(Bngffﬂeln oll%@eso(?riukowtes fcﬁ%gr{kmépf)r&%s?ed usngg commerCIaIIy

avallable Ietﬁ:i(fa >/e3| de S/ he e ng(ves col
S & déﬁ PR PPV d5vices IRAEIPRTied Wil d}eéen%fn -line”.
Ieukocytes for banking if processed using comercially
The RBkogpirarirépatatians bedikeyen@ah Ssothed ichRBherdsRefreceiscampe IESE
autofré)m&plintb@ordﬁﬂﬁ'e @r?e?bmen@ofla@ar%@%f aie%és VMltPteh dlte@tﬁ' AP ariops E)reatments have
y

beendeH nlnwc%thelem) | eukocyte preparat| ons "produce
ch a sol a ed | eukapher esi s” process can be used

for autotranspl antation in the treatnent of a variety
Thusphh adiistesasrbthe ingdntidneprovidésrigtatel Yeulcipheaadstsgin whietr thedel&apheresis device is not in
fiuid bén@atnERdh S/ithiaY Bdivil@ERovRAE e biaRbaRPle bklfor 1he WRAYS 88ihe bRd in the
sam;;r@{slﬁot rétrgns%sgd iH@Ehe%Qﬁ&aﬁ the invention provides

I sol ated | eukapheresi's, in which the | eukapheresis

device is not in fl UId comuni cation with the
The ley@phgiesieigavichpie GirfeeRPb gn euienalsl drokhpkesgsisldevican Brtinulatyygeferred is the use of
contine@naerirdeiupted floviventislgatd IduRaphdieis of edifHuBusi 0B infRBlipted flow filtration
,eukgpegr(gs@nsf used Into the individual. 35 The | eukapheresis

deV|ce is preferably an automated | eukapheresis

evice. Particularly preferred is the use of

The ‘E%‘ﬁl‘ﬁ’ﬁeﬁﬂ%ﬂf‘é’m%’i‘w REeYeUprasgraratigvieriente s ¥ weaigegptor or fiter); (b) a
leukdpeandeiiiping edi and () orEENNPIA KIONES fad Lonveying thewrb@th folighhe tubing set and the
sepafateli lei@bkyt&@nnto b edukagphesesi s. The | eukapheresi s device

may conpri se: (a) a separation device (e.g. a

The process prefere%?y furt%er%%mgrlrsesf tlhe|> stte%g %f’ (b) a
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40 | eukapheresis tubing set; and (c) one or nore punps

for conveying the sanple through the tubing set and
woOheo4/13280ar at ed | eukocytes into a collection vees&B2004/002581

The process preferably further conprises the steps of.

WD 2004/ 112807 PCT/ GB2004/ 002581 4 (a) rendering the

coll ected | eukocytes dormant (e.g. by cryogenic

35 el%ﬁfeHr%tth@thoegte?@g(o%'d&ﬂ\@rhtl(é/ b QQogErﬁ‘chrés@Mt:%ﬁ ”%ﬁ;gﬁsany
@ m@’&mg e dorn%ntqe%k eg(ergt%thawmg and%r glp]l gﬁt | y C

cryogeni C p ese ti-on®conv onpri ses
freezing to a tenperature at or bel ow about -160C, 5
If uagth icyhgepia pretrevai@ive weeaitu®mpgsed irgpeingko aitdmpergter.at drbelbvosiger-160°C,
whiddeth Rtghielkd 6dimdnia@eniteigdeh. AMongst Raesst s%%@@éhﬁ)o%hé?}@ed retention of
fun&&’n@ﬁﬂ/ Le %Ll}eﬁ %er@l’r&aﬁgetgle%%grathggp%g%y E](g% rs?y e effected using liquid
ected

Heil emperat ure at I ow abou
ﬁ%lng liquid helium Any of a wi de range of suitable
cryopreservation nmedia my be used according to the
Anyiofa/@ing famye,of Diidblepryepredervetdn mkfla AEEbSTREN s@coBdMIRG thS inAGtiod, but preferred

are Medid @h'{pﬁsl@%@@ﬁaﬁl@@)éﬂagatlﬁg éﬁgn%g{ofr&tgrﬁt %wlaﬁ%ﬁéb%?&?&l 2% alpenetratlng
ot IR vl e B o BB alfehone e e et at 1 o

of up to 10% The cryopreservatlon medi um may further
Thecuapesez@ionmedm meiatet @mprise suelticagulant stcheb tididditeite dextrose, EDTA,
hep&t@Xt hRGRs thEkiAa nudteRalkt &affle baksIsRRBr k26 Ko as aaphﬁ/smloglcally
acceﬂéﬁle %&@T fgr%Qan%%aEm%p%at@ bu%% ginﬁ‘é“ d‘éh%rcyg}?%?l%at §mV\§uT may also further

0
BT BU UL 4P A3 PGy e i ncor e
and ﬁwwmcﬂwdedw@@w PaYroe pasticuladonigieried & exnbpstiroantsivhere elangs freezing is
empeeposi tion, such as bl ood serumor a bl ood serum
conmponent and/or a sugar and/ or a pol ysacchari de

Par’c{cv\'{a'“lyg)pefﬁrrey perengzgguts c&m&osa’uoné/ foFJ usle m%lgegc)?y%g?g p%ge?\?algmegl,alof the invention

comgjisg Pap "’éWWﬁY & é’i"ﬁ%?éérdi{l?é'b&'a’ﬁﬁﬁgii’“@i‘ BN flgymi fl)s%ar‘i'oﬁ'afﬂmnvement is the
use ghyogemiog sprte selptgdtranothe predisamiad oftie@ononiéividuaDThis can be isolated as a
co-pEdalgd fog&eer Rkoesleabitesi N (e. g. bovine serum al bum n or

hunan serum al bumin). Particularly convenient is t he
A i 0 human bIo&p serum i sol ated fromthe bl ood
oL AP 8 SEPI RO NG PP UGG LTS STiRVElethnusp af 4 letsprppragi device for
Se'e@tge'hsep%tmg PRI ERRVing dryetiesriromiatbipod $pmplearbikibis potérsfiuid2Bmmunication with
the bAga of tokt dvgortiromavhBiR € afythatas e Gt anolateB Blogif BB ks HeRhaRfideON

there is provided the use of a Ieukapheresis devi ce

Acc?rg) r(quIno gﬁb? % tNe resQr% rn\%nk there IS ProY %:p[r}geﬁs %r produ¥lng a leukocyte

compesHRUTA @&Er?'ﬁﬁ'awﬂ%cmtpwgﬁhe&?ﬂs ¥t (@ previdisrfo isolpied pivagtsprame from a
dongrindigidiiayanddlt) eelec{ivelyeeparagingaand ccligtiat @ odpteoioth Basapble uaig a leukapheresis
devikerei n defined). According to a third aspect of the
present invention there is provided a process for
ucing a | eukocyte 30 conposition for

ACC‘gﬂT s Efﬁgb SRt AtNeIHeWHTT s Prﬁ@def’ RErostse [9sPesucing afgukocyte composition
for restoFRliv AR ana Plantalion eeteiising the etdpssrd rpl peovilingan isplated blagrtsample from a donor
individagl] (v) sdla@ivelypseglardtiy asiebiReting \eetoyytSepar@ishNge &g a leukapherems device;

(c) r&r@érln@ﬁk |c5llgcteoqwﬁ&9’t¥$ @oﬁﬂgn'c‘@@tt Q@o&eﬂm‘egen}éﬁdnpg Fo tlonal revitalizin
thez{ an?]QL!?(oc t«;—:ﬁ; ?yd(ﬁawmg andl%%‘l:u?o);gl ng to a fourth g O? italizing

I nve rovided a process for
produ0|ng a | eukocyte conposition 35 for restorative
Accditgde # Efivsprleatrof the in@ntioo tiame isipgividep & dn@es tie@ pedudihg a le@pcyte composition for
remqafaDattottari@ladtioh S padiedndkepost: &leﬁngfarn%}a@d QQJ?dQJémple from a donor
|nd|v|idﬂgI (M sglgéﬁl/ely s(epf)rat‘ﬁ Ln%%&’e&ﬁ%%ul(%&pe%rfrg% the ﬁr%?%us%g a !eukap#eregls device;

[ eu ocytes rom-t e sa I'ng a
device; (c) rendering the col | ected Ieukocytes
dormant (e.g. by cryogenic preservation); and
optionally (d) revitalizing the dormant |eukocytes
(e.g. by thawing and/or dilution).
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40 According to a fifth aspect of the invention there

is provided a process for producing a | eukocyte
woanpaszgoron for remedi al aut otranspl ant ati onPCT/GB2004/002581

conprising the steps of: (a)gproviding an isolated

bl ood sanple froma donor individual; (b) selectively

separating and col lecting | eukocytes fromthe sanple

(c) th5nd heRolle QK AREG8 ShSop& ¥y G &) reniling B Halh 28Ry tes dormant (e.g. by
NWRQT %@%Q“gQOOZS 1 5 fc) treating the collected
PeJﬁbcytes;'and optionally (d) rendering the treated
| eukocytes dormant (e.g. by cryogenic preservation).
In a igth @speétitelinverdiperrevidehie prospeeipt rrgincin@ragsukebets cel bprkodess tHegteps of. (a)
proviirig b GbIBtgd iBlodd S&HMCHbE: datr Indidiauak (IVbeS-Blel sdpBiatirytafdPsIdfing leukocytes
from_(tﬁg sanélefagiﬁ)@/é Igﬁkgggnerggs &e%igé; QM?QB rQJerFﬁg th§. @mitﬁéiuk&meé‘do%ﬁp{eg. by
I ndi vidual> (b) s ,egtlvel separati ng and co ectlngH
cryopeé\meéeéw%gd) age, W]e(fl oL lgeg/ f le/enassﬁﬁlﬁodasawg!aﬁ(fgahdéﬁ,e@gﬁ dgnor individuals to
prodyea A RUEIItYDAEPTTEY (rleIERSPTIARY PreasevesberettecampesitiRe ctyt racess further
comgldainyetretstep ef. () refripvablg dapogt@nihe dpmes euiaitesor)ataraotegpidian@ton.
iteratively to a series of blood sanples from

in ahERRESDL 1 %o&tion;fmo@ldxg Syals o0, clgsres’gyge%? B Bl df3leh 81a@] braod
ormant (€e.g. cryogenic y eserved _eu.oc'Pe
samRi§ BT MPIYHE! COPRENE A SRR S Et R eukapistRSE 8 PASftt he st ep

of: (d) retrievably depositing the dormant | eukocytes
Thud, & ilvattier préide®4 £yaiRe P @A tidédd ONunclihallytiodedspt@nidd cAIBSRBE LN isolated

blook BEm A dWER T iQRiaRh O HES: B) SHB LR (Fg. caﬂ&!csﬂggﬁeengﬁsr%mecﬁng a

o I O | g8 S0 S B v % i mears: 2
leukprbgteEipHIPESSt 8 itid eomyTynieadien withifipsamplpieesseh vasieh Batupipgsst iglind, not
com@risgy steem f§recigrodwing brgpertioftire ffattingdtddaaraplé yack ino siechdsidsdl.em

for collecting an isolated 15 blood sanple from an

i ndi.vid C L Sing. sanpl. i n e. q. i
poc Qi Sl SRR P o PR 19 AL g g oo
leukfciy@m‘rqrﬁ%n |Fql]a6qd\;)|oaqjs§zrn?le (rw aramg\é%q camyyisiag éleuliappefepla pqipce loaded with the
collginmeyatarceltiedneipt h t he sanpling neans; (c) a

| eukapheresis tubing set in fluid conmunication with

Thegnb&timlcgntéﬁﬁ%gla 'Ieuwgﬁé' &%Gosﬁtﬁ#ar‘d%%uw&ytg gél bérﬁ( ochibﬂ%%(or obtained) by

not rising neans for reintroducihg any par
the?ﬁgﬁ?ﬁggﬁv%ﬁ%ied sanmpl e back into the individual. 20

According to an eighth aspect the invention provides
Alscapiian@dtetsard \arious ele@pduiiorabsforsieadcadsbd) gysamel ap@ifenis| ddehpositions and
banis@EHRO B Ydnfish. ﬁﬁ@@n@ﬂ_tﬂ@@b@%@@n@hﬂ@t@s HAARbE tel bRAPsASh of the invention for
BRI T E RN T R T

i nvention also contenplates a | eukocyte conposition

and a | eukocyt e cedletailérhpdscritiomoithdlneenfion obt ai ned) by

25 the process of the invention. Al so contenplated are

various therapeutic uses foLqthe processes, systens,

apparatus, comnpositions an panks of the invention.

Accordingly, the invention contenplates the | eukocyte
WherippbRarain 25A udgss siraiflidaliniedipeied pthdraipe, thg &lloving terme prg jjendedde have the
follo@x@nipantngs In aéditloo torsaysrpddarnibrakiravar) (réarthgs tha tefresShighit @bjbMethe brt;

remedi al autotransplantation). 30 Detail ed Description

| nvention . 1. finitions 35 Were used rein
The ganrra}e@%f)heegess’/ggsé%?w faétéjﬁ(%a%erelné% Jggr{eéa&rog%dﬁreerl%g\gneg?t% snegaglve separation and

. I n . .
remevg\ 9 BHicREPS e s “ﬁFdéawnﬁfgéMédmt% hRERPEIngH&" the RAop B e retransfused
into thederiongs i n addition to any broader (or narrower)
nmeani ngs the terns mght enjoy in the art: The term

AIeJkQH)@%QIQ@JVEéi’s%térrﬁ _maarttd nmg Qrﬁy d@\yi(te_cgpsaglgo %xrfcﬁljnﬂ Fe&aﬁr%ﬁe!si&%re@pecﬁve of
rocedqre 1 nval ving t selective separation a
the PG ATVt 1 IMERAR st BIHTHE W EHGPEon bl ood of a
donor, the remai nder of the blood then being
retransfused
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40 into the donor. A | eukapheresis device is a term of

art defining any device capable of performng
woOenkaptseresi s, irrespective of the nmeans enpPOy&B2003/002581

the device to separate and rﬁnnve t he | eukocytes. WO

2004/ 112807 PCT/ GB2004/ 00258 6 The termi sol ated

| eukapheresis is used herein to define a novel form of

| eukapheresis which is perforned on an isolated bl ood
Théﬁe@ﬂ%loﬁtgcg Igl{k%})h{g}oelslglré#%/eﬁ géraﬁ ’ﬁ) C?\g/fr nle a fn§ve, fa rtn]reo(fi qﬁ ereSIs g/ﬁlc is (—‘ﬁformed on
a”ﬁiémﬂngﬁ?Wga on an isolated bl ood sanple The tern1

i sol ated bl ood sanple is used herein to define a bl ood
SimBAfpheeritioaizd bSedd is Uddd hértlh @ JeRBEHRIG dﬂé'bh%&s!"‘whuﬂﬁrb_eperformed on
an i900910f st donor fromwhich it originated. Thus, in

the process of isol ated | eukapheresis which is applled

10 to isol ated bl ood sanpl es, the | eukapheresis device
The fegm fggfpteq pof pafiPl IS RAISTEINGRtefies R blgiod $pmpleanichiel hat indiig Pommunication with
the ipgod i tti¢ drgor fioinevhioh bo@ingtadphe, iathd borest bresol@nBliadres®vhich is applied
to isbl&t€d RbAREMMIA, thdleukePaREiEddvBe B At il RIdlaNS fikta s letthmQ A8ual providing

the lﬁl&Q 'sé(%ﬁ%ldfortﬂ-@r%mg F?Jemfﬂn%BBJ i ihe QLr%qtlsaE It Pe@ans?ﬁsed lrgo the individual.

herein to define autologous transp
(aut ogeneic or self-to-self transplantatlon) wher ei n
The {e{8 a4/ @ifemPEOEIET sgerides tadstn aviglogaveliraralentatibraleutbdaesic or self-to-self
trangplaataqp), andréit theterm sutdiagouseussatorditie BEtGRNIaFMakthtiof is t§ 1B same

orgaRiaf® ol tﬂgéaWe%@‘daal)ffrBQ onehing tlell&lg'r%a@eggl (é"é ‘ff‘eruko@ﬁgs?wésarlamoved As used
here&w flag) Splalngayon dgf}{)es angéi %rPceﬁure [n\r/nR/mg g}e tro t+08 of. cﬂ@% rv?tﬂ'ﬁl fﬁéeukocytes ) into

an °f9ﬁ?'?r6d’0?:i‘1 aahfom Oféré'rSP'a’I"‘%*P” ﬂreeraétwa 5rrowc 8.ty art|ieRpRaTePpeses )
into an organism and so any formof transplantation
The @&¥m @drabricl RYsddMEWA tol dBfink RBY Bdtd of ks GspSHAELUNPRTSER stasld) SndlpideBures for

acthg mywélﬁ(n%%hm gé dgsolrlgedqnglo&/ rl\%é@f‘?% k%gv%lfrocecjufes may %used

asi s,
o3 PG TH < are YRR A VRGeS e raohea o
prolifgefieagtateAny of the known procedures may be used,
i ncluding cryopreservation. Thus, the Ieukocytes may

The Qﬁn hr%"ﬂg/ |Qfsedm%mnalle9% td &h ll?dl\ﬂi'dél%%ﬁt@qndlcétgﬁgtttﬁevﬁ%v%rual ns%t suffering

from%rlgukociyt%rda ﬁcllerr}% Cg herem de Oﬂnecs d‘lthSﬁr ma (t) Pea{ /‘Zy ﬁs aeléggrf gelicHrai)asses non-~
e ASERUEID 2 Rt b IoB e w@wﬁtﬁgdonoz@ P syfiariag TasLAcy gigaapeor disorder,
or isgetfnapifesttoyeny s pthes isaid defabane dipordeftiss asyhgorbaie m ihiaalptdyinical
cond@®n)UIS @eHidIRF & hEANE/QRBDRS H&8In %%pa@ée‘é fasiedh dloﬂgr!s Mdt gl!h*@lllng from, or
dem%ﬁ&ﬁ)ésynﬁto%s §1I @Ig @lséa%}a O%IIS&PSI‘ Evm IQ gjbéelqgena/ mter%g&) o tre?‘cf by t%t

eri.ng i'sease or disor
aumﬁ?ﬁ??%@?]%ﬁ”%ﬁ? synptons of said di sease or dlsorder
is asynptomatic or is in a pre-clinical
condltion). In particular, termhealthy as used herein
enconpasses i ndivi dual gopggss.hpts suffering from or
dennnstratlng synptons of, the disease or disorder
which it is subsequentl |ntended to treat by the 30
The QWWW&MQWQW&%W%P@ editamsle, Rrevidegingiold) thasrpileds ited in the
sens fedingdrpperstandi) theaspmble campibds @tiiedsbsoana yeukooyten fof tid iamdatiual donor.
sanpl e, provided that: (a) the sanple is isolated in

The ﬁl&% sarﬁﬁ@rﬁgy bqgﬂ 33{% to@g%Ylsetr H\%nt{s Q%v&o%?g%?ﬁ% m%i]e pégrgss o?t%e invention.

rom

Typmf‘hye %F’(S%I'e grgefﬁﬂ’%saﬁ‘ﬁﬂ? ‘so"@”'%dlfﬁf”éﬁt‘séd Offgr tipaipeRiyi@ay include the addition of
presqryafiyes A gntieseowdnio prior to use in the process of the
invention. Typically, for exanple, the blood sanple

The higod Qg}hcﬁé% rﬁg/ a‘%% 'bQ{reaE@ inYnE& prlo%Q@l[ectFoﬁ Eﬂdgwfn%%ﬁnmxoug Q&elntlé ‘{joethe donor

di d\l:l]?b reservatives an
indivi darbet e%re ord|unnﬁ sampleﬁg ecﬁq "5od sampl e may al so be treat ed

in VIVO prior to collection by adm ni stering various
agents to the donor
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i ndi vi dual before or during sanple collection. WO
2004/ 112807 PCT/ GB2004/ 002581 7 Exanpl es of

wonrestmeErot s (whi ch may be applied ex vivo and/ B8CTiGB2004/002581
vivo) are discussed in nore ?etail in the section
entitled "Leukocyte treatnents”, below 5 It is
generally preferable to sanple at | east 450-500 m of
bl ood fromthe individual donor, which is the

ivalent. of a unjt of rovid ood
oo o P R B el P R o el e teucel f oS
sectigp o GUkeVTieAHTSPoblganpl es (e.g. several 450-500 m
sanpl es) are taken over a period of tinme (e.g. over
It is gendramy@ictable tPatbr EARsY458-50 MRABIESS 79 tRVRNidBal H«%F Wﬁich% the

equn?alextedfilg un|t2of ggod%s ¥|%ﬂ<§eg b)(r)g blg&)jr?%gor fogpwe UQEIocra'crHransrfr%sg s%¥lce If possible a

num eéui&%@f/fs eeeSFYer%ﬁ?r?O%@bﬁa@Plﬁa arﬁ%@‘ PETRRPHI offmayegraver 2 weeks,
prefqablyFc Mastht 0F enfriemibh aiceeyesii 2 61 20vaes ortrored @nerbi rhdr@of e das then be
divided orlsbroigrebd Ingd sngmbaloeibukody@rcelBdahio@h@fts. MRgremdvBIAE unit of blood is
comBrhia¥d \ﬂﬂ%%l/éthae@ RRh IuBf‘ts o{blgob]g ltgﬁera oP lgg}rafzrr@ ‘H Qﬁﬁduals annually in the

ved is soon repl aced therefo

UKakﬁggllngs of a unit of blood fron1an |nd|V|duaI can

be provided over a year, say 2-12 unit sanplings if
The pleadeemagdys sopi teblanad ardetheréforemtultibie sértgings A Wit SibRbd 18 dAGhdividual can
be pblided atEpk Okr, shyl 412 ueL RGO M nQEssHONBhout REHMEHAY AL Baividd being

eral considerations Restorative autotranspl antation
is a formof therapy that might ultimately be
i ndi cated for any individual. Consequently, the
invention may be usefully applied to the generation of
conpr ehensi ve | eukonysdectaldk ddagimesidquioveri ng as | arge
a nunber of different individuals as possible in order

n §torat|ve aut ot ranspl antati on can 25 be carri ed
Genera consldera Ions

— out rmmany of the represented individuals should the
need arise. It is therefore contenplated that the

Restprative attitemplbeatap slaifec oaberbiyaiat myghtagimaRs $é Rbieatd GorlaRahdiviual,
Cons@@ﬁﬂfyecm%hﬂbﬁ may %gf@lwtaﬁpll&ﬁlo khe@%%tl&%@c%reﬁ%ﬁ@é@uk@&&e cell banks
coveh\%‘@?)é% e ng‘rjnlﬂzfg dmgnt%%%dwﬁsyasgossﬁbg IntOécnaijhatéﬁ%éﬁq\ée %@gﬁanlsﬂantatlon can

be C%?egf’ﬂé” %Y OB AN Y RYE thapeet Béset i ne of bl ood
sanpl e donation, it is 30 preferred that the bl ood
It is tscneiqpé &nfemblatbl&tﬁatltﬁé itvB@ioPEappRs @sﬁbr&bfdlyta@@osénﬂé/&ﬂﬁdt QBoriehensive

Ieukotcﬁé(@en b;nkgm tja%?slertnayd H&wvé/rl é#nlé@l iq&%‘%ﬁ@: a@ioﬂ% depo%FsRNﬂlgisépend at

Ieast@o s%%[s Q gon the Rea&)h st%t o?%nﬁ 5@%@? gomarfat t?%‘@w qf HI\C)WWBI?I dqpa&pn itis

pfefeziwwgﬁﬁfhaﬁ'éﬁvéwe freuss istthn riesgssey & theiimvefition kdrken Tomieihy iudigidual

donotshey are young, preferably in 35 adol escence or early
adul thood. In the case of hunans bl ood sanpl i ng

| e sanpl i n es of abou
Other(fQJto% ngaalff}lscg)ddw sele Fn firgne{)mc?le %g blood s?rg;fq%ﬁp?%a in tl'Ee Oé’ESIS‘éﬂ qfi?e
'”Vené‘}”é'?aéﬁg\ﬁ[‘tﬁ eotggﬁ)ﬁ Pki)tﬁ@ed frgmfr}dtyﬁyatl P\cé\ora@/éendlpey G Yoo, pléferably in
adolempdgarly fityithoedk érthd @@sd qf htrhees, ctped saamtiye (kGertidy B@uplerZmblmg at the
ages 3itipoud 2 td 80, biRfedOly 156 2R PRAPS. Iis%e&amy Serer@bly, 4Qﬂphhgt |s bréin {hQ&b% of 16 or
17 upheR, &Jr Eﬁ%pre hate ath%n&eel%'tossob% 9Bs al &?93d’“f?verh%ps 18 % or 40. Its thus

preferrc—‘-ﬁJQhaE| he ce(l:s g’e og%ns# vﬁwg& gvr H(@s grganlésg\g%@%térﬁ @b reﬁ%g maturlty but before the

procegyey A aﬂ?'@a"ﬁ??“ﬁ“%? hqvp signifigarpyn eat inclo baticulai, tt isipsfepeddng pdvettageous that

the imamude sydieant thgesusgabibrats rkurd dreully saveibd.syst em of t he host
organismis mature or fully devel oped. However, the

HoweQé?ttﬁeer eRth 91f cel%%g side {R%t ?an_ge% l%ggérrgpags%g] &ds ceb rge%;:e B%tgu?ed at any post-

npassed
natal [ietage 35 fur J§¥ea'§é“°i$ 066"'%“?8&& iR iateehifbead & eyparmTastpsor from older
e.g. in md-to late childhood, or even infants, or
from ol der

sam
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WO 2004/ 112807 PCT/ GB2004/ 002581 8 i ndividual s.

Sanpling from post-natal or older hosts allows
woubdipese7sanpl es to be col |l ected, thereby i ncreasiBig4/002581

the opportunity of storing sufficient nunber of

cells. In addition sanpling fromjuvenile or ol der

hosts overcones the 5 ethical requirenents such as
indiv¥u@yi di ng i nfornmed consent. Sanpling from adol escent

or adult host organisms is preferred since the sanpled

cells, fromblood in Partlcular will contain a
Samging 4P Po5PEH BT 19eoiPsB RIAwa My ABF Bmblst (908 cotiedtes) therskydpseepting the
oppaifunity etstrgnd wifirignt adnderdeds. heldditiqp pudlied froone/enile sinidar tasts overcomes the
ethiABAREMERIshdh 2@ proMdifg@hibihed Bhhest ed cells. Thus, when

bl ood sanples are used, it is advantageous that they

10 are ken f om a |nd|V|duaI with a mature i mmun
San'gwtfrgrﬁ,]a{o escgnt oh%dtu I?OS q:rg(ﬂmsrae is ﬁré%rﬁegtsgmthe s?ﬁtalgd ceflg, from blood in particular,
will qonigia B ofeatar REPAtieTR Maltabls melyee Tenstts cgfablslobrecborisimgribersant cell populations,
suctcBlchreertceld of viaimidareo cells MLy ivtknalosd @itnpias &b a@e, iMd18Nantageous that they
are ttalteﬁ '?r@'n |a|$|n5]\QdUQI| vﬁtﬁ@ﬁna@?eﬂﬁttﬂ%e‘ s%tem @y%gﬁc?ettél %eong{al

suspi cion that a particul ar disorder or dlsease may

devel op, for use against a future possible or
Th“%H‘ﬁtﬂéiﬂ“?ﬁ capferarEestine LB? ofRipodsramies gaHectsH frara gonseiadividuais A sjege when
thergly ne fiartoedictioatshegestioh ansuapicich3hagmpartehipatsederor disssraaytiediop, for use
agaifdt a Rk oSditRebr Urhﬂrefdl@ﬁzs eRht, §rQR Sehi WBRh mAYdkSur sinﬂbly%@ Eteafderather than an

antxc%@grl Sq%g&g'd OQEI’ 5 Egd 1flng¥s%lptdn9pdn 'Ftp? in c%ﬁ’grp gmboagtler\tltls gfltj‘n%lmver%on the

L AT A R
symegipmn@imiahiEesiations riprictiyarob dpubbiayent dfeage of dibrsesy Lkpwisedihg best@ganism is
pref@diblychiossnfidlied fromlank @Wrisssyr ddrfege RAIGE mayIgyandeS1aN iticipated or expected
conddlogf erably not suffering fromany injuries or damage
which may give rise to an antici pated or expected
condition. 20 Indeed, for certain applications (for
lnde%cg( {fhfﬂrtém aqpﬂt@tl(@é H@reéanixpéﬂqthﬁgeneré’mg GUW@:y@éFW bapjgiw suUbEgpuent restorative
autoggrisg@tplien it isrrezdred Bititheeloodsrnpteri@nsyh tha tngdnti@rbe obthingdgrom the donor
indi\,ﬁmafba‘ﬁré el disBab ot dardbl RRgbps dRhResk Qe USHE mbid pkf@ably when the host

orgahl %m ée%}al Bg d%péltﬂlaﬂc?&ef%f Qmog ﬂtﬁtug&grg#;romlg@qlt k,glﬁyﬂn esg%hsembodiments

ease of rder S or '
tis ped fyad%tﬁtag% 8RB S ARG 'W@Uﬁ%%ﬁ“mswwﬁteﬂﬁawgﬂ has not
prGVIorhslygeétﬂeteaFyrr@ame ofre Alegehted attbpr peee Hiegradsidys pufering from the disease or
disoidENVHARD B G IR EDAtS BChe trat@inNye. WaY the lhbst SigetbnEiErhahyriRn b iBmission” e.g.
not ih b sthi® PRk of 1l REdYry BEN BRIAGRALSLG B BPE&hhe bl ood
from donor individuals at a tinme when the organi sm has
not previously exhibited synptons of or presented

Predigpespd enonindiyidualy agnosed as suffering fromthe di sease
or disorder which is subsequently to be treated, i.e.

AdvahB&ih tt\eh@py REShuc® GRS B Sur B@ﬁ&tuhdérs@dﬂgnwﬁtseds@processes helps us to
modrfﬁatq]d ?e?chJ]our tﬁergpeF]tlcraﬁﬁro%< ches® a?lg\%tt? dls%gseeﬁg uk‘tgln%%ru%hf Md?rstadtdmg has

seenggeapy TANG S GGG MOV JE S SR B Tios il apgp
positgop ift frliew éhetrathdsenasia dediseeaselat@umolegii@ davelrand redesniss thedipargenesfof an
indiviiug'e gSeticpiRE BSiS AredispesifiShdisto betainMBeHsEy F@RhnipRf LIS a2k that some
mdlvtdhﬁg @&@lﬁ&e 'oﬁhé?r%@ﬁe@@&%%lttoﬁ) a@é tJrcﬁM o%r@alrgdlégs%§e and

fering. Such understandi ng has been greatly

advanced by technol ogi cal inprovenents in the field of

Mankef|thedispases B waptbvgg)aln vidpals ch[eﬁxs;@s@@red%pqy’ie@ﬁf cieppies, which term is
usedfhgtelndaindidate apatdiiog Bmdch the edmiditsmsesitatigowd larkdegtedib mdicated. Such
conditioNeBhorefd@&lifci 08 OGN \Zlﬁchtah ﬁtdlk/lﬂiﬂi@ifag aigieed Qﬁlsé"a@e |nfect|on or condition involving

Ieukéc(l‘cg 'd%,’uqétgrh or% dggﬁgt t|<§ﬁaol§ Eontt on lpwtﬁcrh%gel aﬁ@ge% apgt st%nrnlahon of

certaln di seases. For exanp We are-awar e
i ndi vi dual s, because of the|r genetic conp05|t|on, are
prone to certain diseases. Many of the diseases to

whi ch certain individuals can be predi sposed are

| eukocyte deficiencies, which termis 40 used herein
to indicate a condition in which the adm nistration of
aut ol ogous | eukocytes is indicated. Such
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conditions therefore include those in which an

i ndi vi dual has acquired a di sease, infection or
woanditizson i nvol ving | eukocyte dysfuncti on or PaT/GB2004/002581

di sease, infection or conditfon in which the

augnentation or stinulation of WO 2004/ 112807

PCT/ GB2004/ 002581 9 endogenous | eukocyte activity is

endac?e,cyug@rk@gte B kAL h&hi&X esmle@&aﬁa&]emrérrcwr rarkoéyelabferea/cteeare set out in

G Qut e section entitled
me$§£nemﬁm b@mﬁ%V"MFagﬁ% elo%elow Through genetic

testlng therefore it is now possible to identify
Thraupiossestic teeling.i tihueddrs it redipsysible éddantyly thosegndiviioglt medidhosed to a leukocyte
defi6ty (6.5 BAEH vhRUGiornRIdY ca@fer, Vidkhir@ dSoridd biFreddbn)Cancer ,

|nnune drsorder or infection). FurthernDre our

omAed f the S |nnune n... . ,
e R
kills yirathgintegteq qqﬁ BredelRnentinyerdurdvense. Ve now B thal eprdepio elict cell-mediated
immadhy 2en e8endidEcean g keniaily trifsated dritunaiuckei) niudt @lpresént an HLA class | restricted

tum& R bl vlrrrregroaetvﬂ@l da (?@m&ﬂbﬁ Yuch mm&éﬁmhnmrcﬁwa do@hat He anagen presenting
e
cellﬁj'ﬁlgA@ |'t¥e |mn]une Sé/ rll e>ép esiﬁo %trm%llaé P sgna%s sugc ?s@% an (fr[‘trz in conﬂUﬁc’uon with

anthfaﬁpd@ermtgreﬁr%cfy?togra EWI’TQEOCWWO%P% F‘hempreaenﬁﬁq% leagbtc the production
of clbpa bf bt actiypted e meprsentfPmeyiewsed Naturd MFACne yhecink Burpiamrem é (1998)
5255 W3He@BRetdelof th&¥ PIdRiSSal SaiS HLAUAMEDIr¥srBie@NablS whitHTBeogise Bifending cells
are a'grgséecli-for[gestlrdatro(ﬁQ)Pbééghgﬁriaggh (%cdﬂ' pr@c@£s E‘méb% 'i)’hrqi) place o avord the

[nteractin

cevairat 8 5t QR A AR o% PSS LRI AP L ance,
anergy Ofkﬁbltsha'éelﬁflovéﬁ°eicepafr9d*aﬁaew§wp eeanf Biol 2f(H78°)r88Y; iNenreP@e(1989) 564; Cell
65 (Nat Lsog Ndediveh nerovgeed)ne Suppl enent 4 (1998) 525). In

t he absence of these additional signals HLA- | _
Itis ng]vf %le%et_rh]lgncuemsoturrce S d% not au 8m}a’crcally&o gresent cgm%a dl%recoosftrrfnelntgrly Qignals Hence,
the FpEUBILT ¢ rU@arnn@ﬁ 'ee%torsea'mﬂyn Piseess C?Ur"@%‘ﬁﬁ’ﬁbrrgi"% Ge-ediatgd immunity
agaip$t §eéuntoor. Aydiett pte@ntingddty e lcapereptkacpfia/@mphoma gt icomaeie therefore, may
havélh SR $oved L@ inkid Wsikty 0 ResBby thaGRolr Dy @EAMCE 1S because

of either ignorance, anergy or physical deletion

Spr b our S Biol 2 (198 807;
ok %&?@g P LR T Ri PS8 Tk (e onoet
of p@plrferg_tgrg gryeagg P relegqpt T-lceII, PePYREEOR ©lle agw Qeﬁggrnqdlj@,ﬁg patied| gfter thgnecessary
co-stitlatablbfaeEtdeisadd @y tclevreRitesst. cdatg@stioamnal/ l@lprovided at the same time as the

cellCRe rSuinBatb &b QtM¥ntSdr RISy ard R thrc&dﬂ@urﬁh%&ﬂh@r@ s‘)"rfJf tr@ patient, or without
strm‘irllatlon o{herq’%}q%hapna%raﬁlgprgc{ua%lb?%e aa%er%t CRC trva oen/s%{n%rl%on of?he cells {nay also initially

be””th%?df”U’i‘ﬁﬁﬂr‘orter‘Hé%'ci”ent presenting WI th a cancer
| eukaem a/ |l ynphoma or sarcona etc, therefore, may

The RRYA iRlehiRA S reloRITRYEREIR fplitdisrah Be addk bi ifdiidus SHeBdERY to the
dev%lgbﬁreﬁtldmwkccygﬁefgf%ﬁc@u,t Fh re%r% egpe\é@r}/searmeahsf fortrgﬁovrng gh‘l#ogﬁeq frIm a healthy

don?rﬁgr\)/ﬁ%aﬂ ec/)r'eﬁ%)seweptérrans[pgr@twgtoérﬁgﬁne '”Sr"d‘ﬂﬁl BEE ‘fbé?qé{f’]t %ologous (autogeneic)
trangfjlagiationeprocede, Wheh & agrd oTdegies tp dqepstiteatAtbrvaie e Pradispesed dividual may
nevér @dcelVetetkellshetduge foatsea@Bto,be &bdie@Iby thitendf@e @@sedeyts, the invention
nev&t@elé@ WL@EE&@ prgf/rdé J@ﬁre ?crnq @H rhsﬁr’anc%ggeﬁ'r%t t‘r@héﬁ’éhleﬁéﬁ'n@ﬁ &a leukocyte
ny ation may be provided at the sane
e19's are returned to the patient, or

after they are returned through further treatnent (s)
Simiterly, tirtieidypéetwite nd diagoeseswpredisporition ey ardsa toipamidetdn®les ohiaaarporation into the
leukbdyRtcel ALY Bl ||Merﬁ6|ﬂé¢&&§ecbbé ubd 1y A8 brior to travelling abroad. Such use
mlg@gwtclluyeqcrt Q/eihlewl’ ﬁ\!*eétr% cgrrtragt%hﬁﬁ lacrﬁadnay al so_initiall y

be I'n uce In vitro prior to relnfusion. The
present invention therefore finds particular
application in the case of individuals predi sposed to
the devel opment of a | eukocyte deficiency. It
therefore represents a neans for renoving | eukocytes
froma healthy donor individual for subsequent
transplantation to that sane individual in a
subsequent autologous (autogenelc) 35 transplantatlon

o o o o o

defrciren%arlslng r{\ e rn%lwd
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deficiency arising in the individual. 40 Simlarly,

i ndividuals with no di agnosed predi sposition nay
wohowmsie280 provi de sanples for incorporation i RCO/GH2604/002581

| eukocyte cell bank of the ipvention for prospective

use by thenselves prior to travelling abroad. Such use

m ght include for the treatnent of infections
In a(g"ﬂQIGIl; t%%eﬁgec fzéos’crwa ﬂw@ 'é&@rg proyg;)s %Ql@é’{n& 31&%%7more susceptlble to disease. The
basxF @CB ?]uis%egtﬁnh Y ag?ea{sﬁoeg'ed Ioss OQImmune functlorkrgsultln% aomvzia %%16? asnt decrease in
T angGrcel @U@@%H'Y'wldé““ﬂ ag%ﬂgé“é%fg ége'"ﬂ%eoev BLEPY) 2181 Sqgres 273 (1996) 70; Mech
AgeiByi& DeIBi(19P1)i11. Pisegspearsptidity ib@rticwiarly hetileosgerndlderyngrtions are subjected to
e.g. Euaetih Qﬂosbl%‘ﬁéﬂvﬁdn&gntfvﬂﬁmtr%y 8k @iahd th 6gHAUNLBEIRBASR With seridus or even

fatal%gr%enﬁerg% g‘%%gz%lﬁsst%@eﬁ %ér}{ é&rﬁ:{ lngMgda@?nugg%% nfg/%@?hop&%dqgcordmg to
the INgEGOR & el oy i@%ﬁ)e oop GAehe e T fve s
autopyansplantatibain lsyeh gsqumbtarent: mhen el derly patients are

subjected to 5 e.g. surgery in a hospital environnent,

Wpﬁroéclﬂ %yulcﬁ{e%s&rn%?@brsa(alywm& kA !a %ﬂhgrd éf%g%%ttne 91% pWeFtIQ immune

syst?rgﬁtteﬁsurrgreg n[]‘l orgeé ﬁo lesrs]%{) tﬁe I(Jjgl ?osaeﬂ%&thoperatxvre ccg?pﬁ)caﬁor]s rg%)usedsbl){ gpportunlstlc
infegipsc BS Jwentign E“G'iefﬂfenij’mﬁ ée useth@s 4 ARPEYRCTIORer#Ryre-9- IREFITRSY Batetsvhen they
are @ork ewskeptiyd te degdsé. bank coul d provi de the opportunity
for restorative autotransplantation in such
ci rcunst ances. 10 Such an approach coul d be used nore
broadly to provide for a“pethod of augmenting the
patient's i mmune system af rgery in order to
| essen the |ikelihood of post-operative conplications
The G@éhE@Cko RtymOf@QaRd usB biSdolad lcuibietdsis @separdifiendichd@Mdukd@ites from a blood

sam‘iollaeﬁ @fll 21 §ppre€:9t\=.’clj ga’t% s@psa%oraa%d/@r r%%l@'e%gﬂt& frt)rlﬂ HeBRYd sample during

Ieukgpﬁ\grg%spriee%foég? %Pséévtgz%éhéar ‘ihféerrio\fl arLd/or e(g%ra’%on opat]).rﬁﬂcnon of the total leukocytes
presendhg saple @@Hff@?pbm MoeSIrguRetanfee THPSE| sglkquéﬁ tagyart will readily be able to
detelaiudBpIPRIopEtessize Of thefration tabeaembvedivhiehotl Vaauikaeia esprdingdathe use to
whid thliRREd 1e510REsEre th be Mt Itle sREcfARREGHE Bl BAke doR@, the nature of the

1o 3GRRLAN AR B08 ool SRRl Qo RUKOCY L o5 Trom the bl ood

eresr’s need not be absol ute.

Rather t he reanaI and/or separation of a fraction of
Thetieh@c!t@tcal[lecﬂe@m Rl'@cpy{cgsges omh@igmq’q’oniaﬁ: t¢ mesjagfﬁﬁ igolgteg from the original blood
sarpldf THeGdr@ Rbiatiedis DS her€ tolirailsars thallieaSlated NOBoRyt Sdekiktl irelphiysicat rhieu distinct
fron%zgt mV\\ﬂ/hlic!'x threﬁg&{br i VI\E%n@&E@noﬁ ﬁnp%ﬁﬁa%ﬂﬁ dEd?@e o@ﬂplfyo pﬁée@ttﬁe absolute

eveaip i are SRl PR IE Tiree etdy SRreneTre S Bketry
am@@u%%€?9%§°HW@”?%aﬁgwbakaﬂﬁém5|ze of the sanple, the
status of the donor, the nature of the |eukocytes and

Thetsﬂﬁraﬁ@?ﬁra?a 6dHb@bn c!f%k\?@maﬁésqﬂh@ prg&Yéeg@ft@TWeﬂMﬁgso R8s r%hr%cessan\y
u |
|mpg%al(atn¥)¥artec%lar cggsg grc“t%p%%f lal?(ot%/gé Fpefe(?&?%ﬁlﬁggpar% ed %xlleﬁolllegtl\éc? r]'\tcflth%pthe

leukgeyipp Pidhe InvRtop BFIK{Si 281 de B1a°9 8! (AN e IoRVES i'¥iRpheayieRand monocytes.
that the isol ated | eukocytes exist in a physica
GraRlidcit@ndilids ydidtltes, basopnil, Bainophis adineliropNe Y yrixb6dytes inAludsiBy ®

|ymé+{agbte@ ol kmel;lpéuy N@naertpsaﬁéddg bRy AE eGSR alsthérxmmphages
t he absol ute evel of purity 1s not critical

and those skilled in the art can readily determ ne
Howgpphrbisrie ankedireapis [the 1yKocer Wi aBGeRteatas e Triected Pielsrbly sanprise one or
mork epewitid |ehodyfeeell tgiek O yrefersedaeligyre ¢s th)EeyrmlnbcyteTéB@eC&G)paT Binprepyte (T-cell).
Mat&8 6LiyeBhdcR6d dropkrRliadyhferd@ukocyt es in the processes of

the invention al so does not necessarily inply that

any particular class or type of |eukocyte is

preferentially separated and col |l ected. Rather, the

| eukocytes of the invention include any white bl ood

cell, including granul ocytes, |ynphocytes and

nonocyt es.
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35 Granul ocytes include myel ocytes, basophils,

eosi nophils and neutrophils. Lynphocytes include B, T
woypnp@hoezsptes and natural killer cells. Mnocyt 86T/GB2004/002581

i ncl ude nononucl ear phagocytes and ot her macrophages.

However, in some enbodi nents Y he | eukocytes which are

separated and col | ected preferably conprise one or 40

Slncg?rre@otQ ngﬁﬂef'ﬂ één LM&&QM&@O&%L& raﬁ@é@@émeeﬁ\ﬂ%?fo@foF r%%aﬁseé l100 ml sample

of bl %‘R&Déﬁaﬁ con alﬂfa‘%/%?é?&rx] G hcsgec%glsgyggneé%ly F%n[??[‘tg? %/rowde an adequate
reprfﬁe@Ft@f‘ pite env'&en“zembﬂrmrzew pw@wwm@m@% gfect. Hoprews dending on

the frdeontobtbial leuredylas sepdrateddnld coilaetdpieny tpagukdphdrests deficelzhdib el efficiency of any
rewt&l&ﬂ@%&hnhﬁ& W}edlrrgferébl%atlegg 1601, PgRRRSe mr 30d0n Hhg eSéﬁrere,epreferably
in eggsaka ﬁﬁ@r 50)5 R &%‘oocy ﬁ%@'issﬁllfs%hﬁcgrdg‘to ob%%lnjﬂQe apﬁ%rg{e%urxbe?c% ma?ﬁre T-cells

I'S 1S genera
to SUPARLRREN EIoa 1 pIPELB ATt P oR b “ted'éi'véjﬁ?' 'fla%d ‘hat theeesRamdh

T-cell population for the beneficial effect. However,
Star@derp efachiqugs Déknotvihie tHe A @hithomRmaf sele@ib@bf phr@tued )psb@SIations of lymphocytes

fronsaea%@tca%ran@a &RLd p%&na%@h @wmtpﬁb%ytgse H&gﬁmaesf%&h%u@@ama%s are CD3",

CD8 41 abn %f (gp/%, gl :{Jlé%lfllge% CQ¥ and {Eﬁ %ce rf%afr,n anyf%‘b‘”ﬁ{‘y mixture or

Comé'f‘atgl‘)@‘ SHeh subpgPUAliens ohbeels B é‘f EeabIthe mei”ﬁdsekifé%@ cghragitiens of the
invegtion, 500 thay arefeadily duadnes &ympéaps pfsvelib@dn mpth@is deh a¢ BAGHIEladrescence
Actif<feQ CAPRIHARS dndhendtiidiRly Qfte@t ure T-cells to support a
beneficial therapeutic effect for return to the
i ndividual if and when they becone ill. Sta
Thefrég¥ie) %ﬁ?é‘gdsaf°€dﬁiﬁt8%a”idﬁ‘5t€?fg°f SHEPREFRLE ﬁ”yp"éﬂeh‘i‘”cm @&P'@F&? frRyfyesis may
be egibloysadr ThugLihsinvestish pgstivlates @ prgceed of fsplatathenthgresissior theQprdduelion ef a stem
cell SAITPdit@dN COTPEH SbINGnka gehexed theepull Bisiir@entied miy)FEpd0E Y @pFlied to stem or

prog@ﬁ@n&hse ﬁcl@élng%ﬁmluﬁﬁémpéienagél@m s@ﬁﬁ%r %ﬁltor ce@DQFEadé@%ﬁhltted toa
atugl0 er) I s and CD19

mﬁmm?WqPoﬁm%SOH&%mﬁ' ny one or any m xture or

conbi nati on of such subpopul ations of T cells can be

used in the nethods, uses and conpositions of the

i nvention, and they ange bgasitdi¥at@bital ned by neans of

wel | known met hods such as FACS (Fluorescence

Activated Cell|l Sortin and haenocyt onetry st ens.
The B EF SO T PRAETBB e T FIR U2 SR pald Sl
of sgyfie dr @l Hghepres gitativensly subsetreimpfons the ofig-teryoliakiiy df theplbiekpaytsp during the
dormaayy peh@, Bippheyattherddauts potldg rdnftd i tidfiGiencE At pindtt@y 8ome or all of

the IQJK@&%% %s stthé é@é RF S&gmﬁp hﬁ@rﬁﬁlﬁaxﬁ%ns'blgﬁatgﬁ ‘c%grlslﬁéuhcorﬂodglftleé and/or
rend[S tﬁelr b e ue use i alﬁotra s EntgtloﬂgafSt em cel | banks gener at ed
Fhet %)3(1 ?he I' AVERTIPEA may therefore be applied to
stemor progenitor cells, including both
The pkaiménrotee bd ¢aaled sitt efore elafts tf&mﬂlkcsvtemr@nenq@reg germamtoemd bedrk er after
autoﬂgﬁsﬁ&d%o@@mi@dto@g i@ eer, tROrdRRchis Gl B appidt BrtePthe PBdNSMBE is taken

(i.e. ‘3& 2{(&% %mtek ﬁ%&g%g epYOr ttg%ﬁ@ﬁﬁe ceﬁsrdgmanpolpgf?er %é taTJa{?on For example,

treat

veatiEer O BACABTLTE g o O CEDIEL PSP PR Pty o
simiiinegenivpvith the del kocyif coprinesitiors gyring evieteznirlpataiion] Tregilpy eftths leukocytes can be
effedtdiDiO¥RatdRiol 10 BPottaBdpihtdtioabi | i ty of the | eukocytes

during the dormancy period, inprove their therapeutlc
Alte gg’qu{/] goy in g{i(ie tl%ﬁ)?tp(e t?eﬁ%ee{\t%ﬁlﬁyebn Ca¥ph§d Kyg]se leu gcyt%sx w é[ gtg in VfV8¥HOF to blood
samahng kpihe admipstiaiaiegs: elgroyth‘tf@torsaﬁ i (a%eu bgiA"k her apeut i c

nodal iti es) and/or render the|r subsequent use in

Exe@plirp bre &Rt o tda@ibns da@heluddQaribli€gehétie Al imAtichs, G abBe incorporation
of a ﬁ%ﬁ{deggﬁzgﬂwtmg?ﬁt {gg esar OEF# S(gmélg% \}\@Q‘éh Qéﬁ)yttl?e con@ten% of which is incorporated

nder e or man
hereﬁ‘fﬁ’i ST LAY pPEAL ST hper@sé%l?t}"i‘ %fdhed%‘i‘§°yte?\ﬂﬁere16{}$é’fa”ta?‘1‘i grtitration of dose
treatments may be applied after the blood sanple is
t aken
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(i.e. be carried out ex vivo) either prior to

rendering the cells dormant or after revitalization.
woeano4eizaopl e, treatnment of the | eukocytes nmayPO®GB2004/002581

effected by co adninistration%of a separate

conposition, sequentially or 35 sinultaneously with

the | eukocyte conposition, during autotransplantation.

versh§ r%ﬁioﬁgénbth@rfgeﬁelﬂ@m e@%%ﬁa@%cﬁ@g}e&%ﬂng%ﬁ f‘n@cﬁixylﬁéjthe expression of one or

%F(!Fgr(leag( I%{:/re?s[%g zaroorecrgaOSIngge&gtexpresil&t) mact{vatgg{)ne or[]{ngreﬁgr&es gne
replagg RPNt agof e F’H?@S?‘Oed’!?%)?f BYe fgierplegoet gengs) Cfrergepeic prefiitipetionginclude
the tgfoeivd of radipkr iT1ag)ls kpp dededbed thrid/ 964 §23a ttheanntett ofevngh isgriconpdrited herein by
refeffeRd®], @ dSthdrhod@idtioKbr RS -deib REpREle MM ire/cdDesEX SN Ak Bbdies to make T-cell
chine€st ransplantation treatments may include various

genetic nodifications, such as the incorporation of a

negati ve sel ection mar ker (as described, for exanple,
Othgr fea@\sy cpaarTpiatectl ghe dtsentieminclust thassipeturd of thi freioriomith et or more
stimhietoginmlelyes fof seanamceligensSe g hrahdeea@ving arftigdde) dhtibied Il i@l de€gnition
epitédbs, bépRdds B BYibS ShoRfch & grbitR Rreils BNG RKih QR r Qrdblnkfofld $QLhs Of

dose WD 2004/ 112807 PCT? GB2004/ 003581 12 versus
response. Qther genetic interventions may include
For F@@ﬁﬁé‘i‘ﬁ'%“&t?s HYFCFFAHY tirrdodk o @8 itrpod Paniptieg) ith ankigspe(for
exarg@en@gce( @9 ;go‘stqtqeqpp@"aghtiggw ber pobeleieepsifingntigei@eher-2/new, MAGE-1, p53, Ha-
ras € PIES)S OR) antideRd Chiidéditd, MQelQ&tBgrition BIRESRs, PEHIBSs,; bI&RML ors, hormones,

growﬁ?@f@&@rg @r@?ﬁ%negg}q{)@tgmaﬁ &]ﬁ@ trﬁ?&&r %ﬁ'esslt anla’tgr&m gfg?ﬂeg ¥na¥ be sgnthetlc recombinant

st et e e e
mO'%'g%:‘i@ieﬁ%dde’dFW%ﬂ'sQ% JEN-geemadhtaelhib, 6%, 3K s.ills, 11-7, 118, 11-9, 11-10,
111 IRED PO etk eleh Shev-eBh Mg GrasFaITeIn e egmpbinativels & or more of the foregoing.

Suem{nfehl@ Aal) ﬁ%@dlf?fheEﬁﬁth-gn@&laktlvﬁ)ﬁa%@/ms@aﬁe of dlfferentlatlon of the Ieulk?cytes and/or
mast rpeeirotsgplara%/ %eﬁrtﬁglflsggr? or en chadeswe(fleﬂ(o?ygtc%lqtyp[e rt%?] %urge unwanted cells.

| maer as. S con
i nvention include the exposure of the Ieukocytes Wi th
Recgphedvaycestpyebeenshadain teet vy yelisniag badbe®ied osubexanyau@transplantation. For
exarddl, ingRMNEtidne inf@-thcGEHELhich rreguliat@ %enﬁf&b&l&@m&e Ieda@t‘he Qggioﬁ& "a series of

factoTs ﬁl rJﬂan%GcPé;Jr]ehFelraggh an&glffgr tl%t%p gﬁ)irrgﬂgc?{eg d’l%éiée aﬁen% include the cytokines

(suc%a ngﬁe |Ht§r?euig §enesﬂle?g>dlf 18, E'S eulé%t(rgﬁeﬁlaéd turp% s;reélﬁck%@gﬂn%?chﬁ/prostate-
spedfig atigenat a5 droptrte-srepificRnfigsn 2i her-2/happMAPE-HIp53, bleddsaoio-myc) and growth

factcsasup dsnigs) TN ttie Tamts] REERSEGH D GM-Esk aepbR afiateRr A fudhbgr of these factors
are @WQ%I%I@CO&P}@I@%W f& clﬂﬂ:tal' 9€BndlsoRe hRk ‘B&Jﬁ%ﬁo‘%m%ooﬁ&éa‘éé gubstantlzlly the

numgem% l%?phf)c%tlc cel?s ang lrbparhbulir lgigaﬁuggqyrﬁphgcglﬁf mlil*gesr&: ?rf"%lﬁ’ﬂ T
adm@ﬁﬁfﬁ“&fﬁ@&*e dfﬂé?b't“? Y*Pé’%‘ Prigs teRRY pafeinsrRSImith i PSAE AN dEUGItGAtt4IMS of the
numpeg gtagiatirest legytyilsiinmpss pesectdivtbe patroliensndintaeasaipbssivBR@recover large
quarSilids Rithadey of mf'éE%JsteéigﬂnﬁrﬁatﬁFBY yRBh&YBd, BiekdyGromHRGRRER indidRials peripheral

bloo@garrﬁSEmeo%t tpe’lz(eeé %Qﬂpﬁ«{the ﬁgrlrow ed fromthe human or

ani nal Particularly useful in this respect are
stlnulatory nol ecul es selected from | FN al pha,
Other p@rwelytatnpﬂm@gmduqqculj_ureaof thie JeukogytesI dr-azub-dobuigtjon hbredf). For
exariple; He lelibeyes mbil be/guitutdt-t8incrddke Bsil nlrbbelDFor ekabmpiblthe dells hadibe passaged,
accogdjng 13netrbds ik ’knomr |n]ﬂ% art@‘d’cpéﬁfurm gfge Caf@ét%{: befolre or Qf%jthﬁleukocytes are

n ore90|ng
rendgrgmtnpa%% rgo §1 be ore a}&l}??fter ({o mancd/ is I\I\ELﬁe and/ or activit y

and/ or state of dlfferentlatlon of the | eukocytes,
Thusain the o#se 20ereriay legesytee intlodesieqpls; tit B-cals meydeec-btinvwidtes pii@ @l tah®lantation
and/@expREH i el it Gl (obRHMO EgtRer G do-stitd RSy REtork)Prided Bfotransplantation.
unwanted cells. Recent advances have %een made in the
way cells may be obtained for subsequent
aut otranspl antation. For exanple, investigations into
the agents whi ch regul ate haemat opoi esis have led to
the isolation of a series of factors that influence
the proliferation and differentiation of |ynphocytes.
These agents include the cytokines 25 (such as the
interleukin series IL-1to IL-18, the |eukotrienes and
tunDur speC|f|c antlgens such as prostate- speC|f|c

. o

elr
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are now avail able commercially for clinical use, and

sone have been shown to increase substantially the
wauandan28f | ynphocytic cells and, in particul aPCT/GB2004/002581

immature T-|ynphocytes in thg peripheral blood. Their

30 adm nistration to the donor individual prior to

bl ood sanpling permts the quantity and/or quality (in

ternms of the nunber gnd,RabULL Lficckeukocyte subtypes

present) to be controlled and makes it possible to

recover large quantities of the cells of interest,
Manydifieren W‘?éPU?L’éaPFe'FVWM'%?tGé’éeSG"HY FoBEterdplly #vaiipPiehaucy gfrisps usually
comprisel pivdachilabessepreate péremial (1) b bapardtiog degik ée. gvcdntvoisity 4 hembmee dr centrifuge
rotorl WhihFALE thd 6 cd¥Bdr E&PAkatingBhe@uRRteddFobrthd ARG biB&HbREd @Rponents: (2) one

or m%r%%%ﬁp?omcé\véymg l[hlé glgoacslé Elg{o e%];pat‘atﬂgw Ae@bg(gpr)éﬁwg\ﬁneggq% sep% ated leukocytes

s b RORUI ALEON. Lhereol ), O O e

and ja DTN it TGP Es et S @3%‘8'%@" | el and ()R figposable)
fubfrvhef whieh haids ihgyplopdand ds waigsdractioesdt o pafliclgr deomete iWiitibe sapérhtion device,
defirk1DaMNchiathets feougii WhichSuecbot Edvis hokredfy i@ \tirdu@ frera Eneid@@r, Eidugh the

leuk&@fzr@srseie\qge A L&k totﬂlfbeiohcﬁ)l% %Iygs%ssag @suaﬂf%%@rfﬁ%quregfﬁpsf the

ANCy IS | uced. 40 T
separatedpﬁkocggs aéjgl\g’\ﬁwoéhreég? %fraﬁ'ons & ﬂ“y es include T-cells, the

T-cells may be co-stinulated prior to transplantation
Any afredficrvaresyposetnetoally avaible leakebhegein gecephaoraikddyactoolgtidiee present
inveMio. Th&Rrtat14rNd) AtWALY thE RGLapHef)is BiicOk opePated will depend on a number of factors,

lnclu@Hé ‘8& Ha‘%ﬂé 5‘} ltf%@%p%‘alt Qrpdew%g g%Afﬂ%zﬁgr}tcpqé ﬁezo(?%ﬂ\{ogy%zs%%ple required,

the O R A SRR P GRS SR e P AT PG ol e utimatouse
to whighdhd 'etspate curopitiatas/io derut ersiiie riatpre of enyyrdtoentsapplieg ighe blood sample
priorttdfre@ssth@ pedo Atng toetheiM@Atos.: THUd, thoge BE@E ik biORill CRWIy G a0 Establish the
appreERLbSAiDG fardy ane or centrifuge 5 rotor, which

provides the forces for separating the Ieukocytes from

the various other blood conponents; (2) one or nore
PrefeseipRovE ST tedrAs)TeRl detiee ibteleier t AYRbTiee thonephier aperplatiaeryaytion and/or
traingieve@enerdaty aveiaieVaukeghdrdse ssepavay @dhd tigwlkeodyrtegsrtisamglirbdodr an
indivitiad| Bt pRdp Bt Bigl dobtBte ft Ao EiRSanbE FREH Y tifn® Feqﬁlfeaﬁﬁtﬂélc%br@ﬁr B d and unload

the tﬂb%tsgt\?d%%felﬁg'sltperk agﬂy gf%'reseaaé&oqg 85@#&8&%&?&88@%&& redhéilak%he pgtentlal for

oPeraoEPT VBVl ity FSPUEE NP HE BbSP BT K YPHg redtctons i
opergferfarpie gnddr seaefuetteatin dile sreddniiaadgbirediredeited fohthe biereins 4f khegessystems.
(normally in a circuit fromthe donor, through the 10

Perch rﬁ%@%@e@ %%io% aﬁjeea\@oqgevgrﬂ dan@ ﬁ‘a‘}kbe Jlgigéormer%@é’\ﬁ’ [e)msat§ th\é\ﬁclolllectﬁﬁ

<ne GRS 13 o M PSP el e s

variety Qi Veys . sum bbThe gzwf e fraciien @{eykogyftes(gel}?ﬁg} ip reéﬂhpryo the total leukocytes
presety AitHeabrhide. Perirkragphenasiis bd ewaiugtesbasaiuplretheigiedt waicicos Bikagheresis
proct@rethBEonAK BB AR bIod)chéﬁBJn'enQ E}lpesTh@ Ith@ﬁc@ |Q§Jliéfrab\’é@6/minmnz\édﬂ'|e%@verse

effec%sh)ﬁ al Igaléhﬁepl%]& ({%It?és 3 tge %Equsls (?Foc ng ﬂ%rhgalso l%e desxraae{g reﬁigce p%telet

aCt'Vété’Bd? %{F‘?r&?vﬂ%%%f&?ra{'@ '@sa”éféerﬂﬁ?“FVfle@j“@ PrW?ﬁs'f‘%r etc ), the
type of | eukocyte sanple required, the volunme of the

Partibll0 dreSRdtpd 1Be tabebeysprcassed, Lakdeod denida)y and stat us
of the donor individual, the ultimate use to which
the | eukocyte conposition is to be put and the nature
of any treatnments applied to the bl ood sanple prior

to processing a¥édriecHep ygemsiel bnipdginvegion Thus, those
skilled in the art will readily be able to establish

The §ybl€ms @p@ﬂé&ﬂfglaﬁts@lat@@@écﬁtsbrﬁﬁ@f{rorrpaﬁ\rlmhﬁrfo$ useecording to the invention may
com;f> Fs rn-@glvé(ssa QrVé@!}é&rn llidhzgnté rﬁ«'ﬁ&é %5 ga% ?eéﬁgé{he?\%th asfeukaphereSIS tubing

nimze the nee or op
|ntervent|on and/or training. Cbnner0|ally avai |l abl e
| eukapheresis systens vary in the tinme and/or
expertise required of an individual to prepare and
operate it. For instance, reducing the tine required
by the operator to | oad and unload the tube set, as
well as the conplexity of these actions, can increase
productivity and/or reduce the potential for

set.
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25 operator error. Moreover, reducing the dependency

of the systemon the operator may | ead to reductions
wonoo4apzroat or errors and/ or to reductions in tRET/GB2004/002581

credentials desired/required, for the operators of

these systens. Performance-related factors are al so

rel evant, and may be judged inter alia in terns of the

“collection efficiency"” of the | eukapheresis system
e
The §1ping prb MAY REPTISS A LEPT ArReaTelE YasErb Witis| hist the teuliopytes @legtiiqsied fogeparation
forcgshethe edparktion@edicecyt es present. in the sanple.

Performance may al so be eval uat ed based upon the

In th%fcgs_% %F turyi\@: sgtg éotr D& v»!itﬁ‘ !élﬁé RLE §<l.v1%es'£prﬁcg .%gr'ﬂ%fligeea &ﬁtﬁll‘u?er—ltly[};seagparation

various bl conponent types. For instance , '
devigrdl@s 1eaBPe 't B° RirRCHY YEIThde g'a%f’f%csss'n%rﬂsé%w BRPLEE 2jcerydige loop
which {efinpeanese\Mitals Whith hilood fsrrabiestsd to qsntifoeatizppasation forcamyhen ogded into the
centblegedeisi of abkeatatonrdedkiece pl atel et activation, in order

to avoi d degeneration in sanple quality during
e BRFET Lo Ret AR s B DS PPt on

systens for use in the invention 40 The systens for
As ol Heettherigmairsadspitent, eglapplied btk Isdapileesif wiom @ isiunditydetinealiving sets
which @fe kB8 aRCIEMtddi 3@ tieQuibiBEenkiftnRBt bP5bebB Yarri& @AM inSAicR all components
are f%ﬁ%lrm%g? |,\{)gi§&§{a r(eE Qr(d/oﬂ: Eés!er%icfédla e Q%fa%t%mg%‘t I ng t he bl ood

sanp 53 g A

together wth a | eukapheresi s tubing set. WO

2004/ 112807 PCT/ GB2004/ 002581 14 The term
As Uses [leegiplirertersi fapoiondll pleped estensas gaidiel ta @ dekanharesisdiesfnp e, igused to define
tubitglebts Mgicls @t askemifk@iRCihe Beide inghutabiering BECR 6livneh Seaérilcarrier filkdr€(e.g. 0.22
micto el PoStRd atIBYn RN e lemEusé oPdoRBShs RAPIERIbMECMERS s for filters,

wi thin which the [eukocytes are subjected to

separation forces in the separation device. 5 In the
A \SERETBRN HBIORY YEETS F B1PIISR" HERTBE BT, G55 S tERnag ses
whiahaieohly eaitighy s enidedaetht daviceigeufagipéngspmn den orstomdeltydie end user.

(as described in the preceding section), the bl ood

B8 18, 8528 T SR 35 R ARLENUPEL B8t T o

coloSipgEaREde DB e Uyl 2 See bR BnP O be Saahe A A e itate re

crezfiqptohed! hanks withritplicdtelplicate samplea f Thistpermite pere Agxiblsutoleapsntatation regimes.
10 The systens for use according to the invention may

The @)@tef:n! a%%%grwerﬁér\mp&hﬁrgégé é %sé%l @ﬁ%ual%foo@mhiﬁheQQ@&ytes have been

e e P GirRee e o 18 holY PRt Prripmgs ner
allogepqusg setifej & Recdeer ‘@t"é‘%i M3y algBp INoEPiEted & FanBiFIingIRe cgtitagPgdrom the
indivéruelintothereantplelyysselsept i ¢ barrier(s) and in which al

conponents 15 are fully integral, being attached

| t ' iLte. -

e 2o BB SSIRNAHL B S A EE bl R T Samel e g s e
coniegerly TR SHREP BSPEPTEB RGBS PP Used to def i ne

tubi ng sets which are assenbled at the device

manuf acturing site and which use sterile barrier

filters (e.g. 0.22 njerRfcioh biBFshef OF the attachment

by the end user of solutions and stéerile connecting

devices for filters. 20 As used herein the term open
Any g4jighiapang §1aybasiniplgedties induing JREPPRYr esi s tubing set, is

used to define tubing sets
According to a preferred cryopreservation procedure, the cells are frozen preferably to a temperature below -

160°C. A particularly preferred means of achieving dormancy is to freeze the cells to the boiling point of helium
(He), i.e. to about -269°C or below.
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which are only partially assenbled at the device

manuf acturing site and then custom zed by the end
wagews/112807 ef erabl y, the system further conpri seeTMB0M@I002581

more (e.g. three) |eukocyte ¢pllection vessel(s).

Three or nore 25 collection vessels are preferred, so

that there is a degree of redundancy in the sanples

and also to facilitate the creation of cell banks

As agls&lgecqyﬂ]eéhﬁ%ts%rgsrhhe{?’ls &@&%%umAﬁﬁﬁal CH},' éulﬁ% m*éal B Ca Manual of

Sl SR kR BE St ARl P B 1 7 SPHCRR Gty Srtaing upt

10% PASRIRAG eoRled #@ cPalled é3e (e ITGwer 'jekinto -0 ribeRridito liqin/gss N2). Such
convedtdinelpacedoice mely rspeyapd dveolttice dBiis i@d Hedlld rhikttirys dr Rle OARR@Etive methods of
achleNQf ABSUE iR Ao G B cy iSUEE cRfngitdlsean 30 al | ogenous

setting. A needle or cannula nmay al so be incorporated
for conducting a blood sanple fromthe individua
into the sanple vessel. The various vessels
conveniently take the foXnReftalizdtiexi bl e, transparent
bags. Sonme (or all) of the tubing is also

Follg\ﬁﬁbvo%Hﬁaﬁw h).( cJIngrgFthaﬁ)Jed Fr#o?%'ugé lﬁtrants;glﬁ%?w/&&am thwa@ Bé é’%Lleved in any
conleeRSiaPes” GG Fid) B SIS BTN aRiErh e Aot Fahyses

40 According to a preferred cryopreservation
Conenzoiyditits @yay, tiltexaoele] & aatia@ed tyoz@mg priazd eiruartyl tye dells. Bechniques for
revilaRERB ALK RroRS I aW art. 36QGray B RAfH bﬁ#&@r algfl/atim cﬁﬁh%rc&%%er holding the
ce}l{'ﬁ @/nt%r a?%?l"ﬁ gmlﬁ\gedr?? gllugon ol?’Pﬂgéf tol 1‘3/1_% %elov5 %:gz \(/:‘\v%‘[ht me%%l%ecir sesfl?tég C

or bel ow. WD 2004/ 112807 PCT/GBZOO4/002581 15 As
Celld @gchd ibbgehtddrimipediddvrre yites refdverg tvniane. Bevizlisgiareis Gerlignert te reodstablish the
usefNibsIBl thdalld &g. (\Gebphybiie otdurafVRitierdpy.Cel | s: A Manual of

Basi ¢ Technique, Wley Liss, 1994)), the cells nmay be

suspended in a suitable nmedium (e. g. containing up to

10% DVMSO) and cooled at a controlled rate (e. g. 1C

per minute to -70C, thenXi Rglgahkingui d/ gas N2). Such 5

conventional procedures may be adapted to cool the

TheG@kdcte l:JMp@sntHﬁé N v bH rﬁﬁ/ b@rbarh@d th@eﬁﬁ:‘?eﬁ%'a\'{&km QQIQ)%nk
Prefgiabli/ %e co posﬁ%s areg%ér&ﬁi agpr tp le“k ng’ have !ﬁ?n f_eoiicirr@c‘jnd%ymantr}as é’clascrlbed

evitalrzation
a°H%rnancy, the cells are reV|taI|sed prior to use in
transpl antation. Again, this may be achieved in any
AnyGOitavie Bdl @Biking B3R IB@WFJpI&de bRAdAHat thafddoskE Nre PaRRDE 1o

aut&r@ﬁ’spltaﬁétfﬁ' 'ﬂﬂs ||95I|e§ tﬁé/bs\é'mnsgm'é ?b%’n Sﬁétje g"ﬁ%gngg\gﬁ%gvedn %e form of a

or exa
WW?ﬁﬂﬂWﬂﬁmﬁﬁ%%%w‘H¢?UFW%& t he celrg Techni ques for 15

revitalisation are well known in the art. Cells may be
Thus, reweeochty cgj@artkl oethagiehathing cafipriteepl Caiftohten etoraholndé ﬂagstorage of

Ieukgal?e coﬁﬁds'ﬂ&s' ﬂ/pﬂ%ﬂj 8lich @byl s%?ege is e@&lzclte@\e@gryc}%}és&iva (H'F E\QBthQr torage

techng es can also%re em%lcga Ollﬁ/é ce 'bar?< i)f\Me lnvenr{llg'l% e?y%rgxgrdqlcglld a dl?{tal |nf!>rmat|on unit

for a‘P@g THRUR LB Sq BT d@gtrog AN yisel higtow st tagylong fpdividual and/or

the tdneitiongigsebartadesisthepartichier desit Gor exagnple rafetipy to fhia yétativdiciothe blood sample

wasGbile@bd fieh thd\@haMdividdd) ths. prcgﬁsﬁng BAmkdnB ghd bBBiIsl B LH QB MEEnts applied to the

xam&Q@Q&%a%e@ﬂ%w%%mbﬁe i nvention may be banked, thereby
creating a ocyte cell bank.

The digital information unit preferably comprises at least one digital computer having sufficient digital storage

capacity for storage of the potentially large amounts of information relating to each deposit.

The leukocyte cell bank of the invention preferably further comprises an arrangement for digital data retrieval
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25 Preferably, the conpositions are banked after the

| eukocyt es have been rendered dornmant (as descri bed
wahoua)i280Any suitabl e cell banki ng system nmay BeET/GB2004/002581

enpl oyed, provided that the gep05|ts are retrievabl e

for autotransplantation. Thi's implies the use of sone

formof labelling, but this need not be in the form of

inter Fled%/Qh tpgcy gc1 aﬁrﬂ r i gmg‘agﬁnetlﬂg §e|}@ced |F1‘fgrlm\éh&l1té§3|red %mltgl%formaﬂon unit.

The 8%?16?‘?@%3”5“ e N S P
inforggfition Mg thi @@9&0@6 eréfr?pmsgrnetf meyRise bT9r|5Y'%°—3|aM/may§efm repis and convenent acosss
of ths h@rnagjen dns grbéleedied by cryopreservation, but ot her
storage techniques can also be enployed. The cel
banks of the invention may further include a digital
information unit 35 for dlgltall storing information
relating to the |dentﬁ?y7—¥@égﬁﬁ%ﬁ—and nmedi cal history
of the donor individual and/or the conditions
The ﬁs&%iﬂa&s@ﬁpli\d&tbhmtah rfadt therapld a8 pro@Piesd ih whitiihe oasphten of (treated or
untrga?eldﬁatu or&go uﬁolaﬁesqélhﬁca@d I\thegpablte Iﬂ'@m Q h@%ﬂeuﬁ@ﬁ@p@ctwe\f\as
col | ect &d ron1t e onor I ndi vi dual e processing
conditions and details of any treatnents applied to
For thireurposesiot e resest ieMiomiimweh indeaitne 2 fef9eds ¢9foenags Jegaied to have arisen.
digital information unit preferably conprises at |east

It Wl@ﬂ@fefgr'e 9é bRk QRHTR reutb’é%é Ngciskd ih G/hl@ﬂttne Gl‘l'e@’dldh &hdsSiOitAGRlication
encon%pgss a ver?/ bio?ocfsgec;trg%%gfsegses ts%%ro%g{ﬁ ﬁlgér&e?é %dx %hgrﬁ &E@@&h@t §or exampte,

R PR (6t 2 PHESTSEHE o (5AGTEL BTG5 ey Sove, samarie
ciropoHApess Wese amindiidualercaveyived § diseagdi gyhdrerhe. disarden ceitditipresy difeciginvolving
leuked) @4 shihaRBR 4s T RS GBROOEEAHIL DR e an Ifdividid Basfaaqeel adidelse dysdrome,

dlso?dlﬁr?%%n@ng%nloplﬁ@gtlgﬁﬁ] '\/@I@h MQéeroJeﬁ’Jus re@JOE)Jteec\éthQweﬁesl 8&Hhi ﬁ‘g@ normal but in which

alterﬁl?g adlglr{x?tﬁ?%}cijlstw% |orh<il} hgﬂormal eg%ogenous I%ukocypaactlv?y |% neder]éhelteﬁ
indiqatpa/regfiggf. t'fawa”@@JﬁFpille@ioCyt%%ﬁW@’ aae%f@% gefipgd nﬂew@e gegied tqihave arisen either
as d resuiD sirmbi-gHecifid 1ess biTe atedr 8phlbe aoy retditef 3 latser Aeitientayf aakhigoilar T-
mmgpggmngm&gmgmq may permt rapid and conveni ent access
he information on a global basis. 5 XlI. Mdica
pllcatlons The invention finds application in al
For Pqﬂxeﬁ,ﬁmqsf sufrhqiﬁ,eam SérﬁiamﬁF 85H§Tr%§?n§ltl?qﬁ OWH e(élﬂnstaﬁeecollectlvely defined herein
as ladevinidgiciersdes.on of (treated or 10 untreated)
aut ol ogous | eukocytes is indicated (i.e. desirable

Theftl'Le%mssan %Eﬁ{t?@@%@ﬁt%v&%&ﬁﬂ@s@pb%ﬁ%n mg e bwﬂgw QQW/H ﬂ@%ﬁo%r&fi classes. Ina

first alé?s tg? @P] 8 ef %f%érg%lan r%eri]%o\y%dct%?r?ate leu%OﬁyE'é com}folm lonLae d. ?o¥mmg part of a
leukptytercelf wpig frbré aleereseapis Gem e Regithy iprdvidug GRr@f:ytSéCh applications, the invention is
usedl@fcictte @ paillesedomeabiinedithit Iadodytmiiesike ifrom afi indidsguahdder ¢hat can be restored to
thatABRE 1 GAduaRouldtBe RHGAANARFe flVBEMc MiOaRy SREAd ke Of

di seases, syndrones, disorders, conditions and

i nf ections. For exanple, it will be aP reciated t
In speh {fleEeist ETHaY 1O0PIER @ /eStPative RotepRpEn aon): E“F 6‘5@“@&%@%"5 fhe ekt tat
margédukaugid defloiencis oeares arrt & e teimporal geauengerefierants éxhiamay er mgp not be causally
mteirél:ﬂéd\)’isQMQﬂthé’tﬁ’&ztI@Qﬂﬂieﬁ@@te&eﬂﬁﬁﬁﬁ&@plnﬁyﬂd& DERLingbhSO6f e eukocytic
deflg&ragéo%h%%s Q Bchetaggﬁg felchlR:e \Nﬂlyipéa}{ laftbe Js%Q&Xﬁv@y

unction as wel as I n cilrcunst ances wher e an

|nd|V|duaI has acquired a di sease, ndr one, g
In agpeond fead cla%ﬂ?g Prosesses 6rthg iImeier #re ﬁnﬁnlqye iCEepie p Hékocyte composition from a
blociRelogenaLks: ihdeitka dytoesutieng Gome ateulosytis efinibrog| The feokoapd copbsition is
ther tFaddfh Gho £ t@ltr‘éﬁéﬁohg&mom%ﬂkaﬁéc!@ toQ@he islividid | Bdeltr@imétt applied to

the FeLm(oeytetﬁ%mFosmon is 9&5 %%yglheggﬁéggr%¥&n?ra&%%dl H’t!) ¥h¥ d&n%r fhe Ieukocytlc deficiency is
amqigigRGEPEBN S PPEATeY EE PGP RVt e é?d"/?rﬁif%e@t Hisg et

to have arisen either as a result of a non-specific
|l oss of T- and or B-cells, or as a result of a |loss or
deficiency of a particular T- and/or B-cell clonal
popul ati on.
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25 For conveni ence, such di seases, syndrones,

di sorders, conditions or infections are collectively

wdebdisnaezBoher ein  as | eukocytic deficiencies. TRET/GB2004/002581

t herapies in which the pr esent i nvention finds

application may be broken down into two broad cl asses.

Ina first class, the processes of the invention are
Ieuk&?@i &%ﬁg ﬂjr'eq?)loga’ ?a‘ﬂp%g@tel) %H(k&glygp%rog&gpﬂév lonqu(tﬁer B vitro treatment after
the | n% | eukocyte cell ‘bank) froma

%PS@& %nple fron1a healthy |nd|V|duaI donor. In such

applications, the invention is used to create a
In sieethkbrabiey; (refe®0 trterinGf rdmedid/ bitytrah lakieiey) the invdnBahLegpldits tiafaairthat many
Ieukbdv’@tJ MlictHads HPRQ ert Rty G ap st 9 Brﬁﬁa drn stoBAbs kAR Teukocyte pool

presgﬂ& N IIH%H%LGI Sé’h%r‘#! %mﬁe‘ﬂ% g%gku\égﬁ%wggeaﬁq géil%’]l bgloﬁ ak?%@d%éneﬁo ,

mod(fl aélf)l’é F?Hélay?(%anﬂtéq, é&ileﬁtlﬁglm? '@Q?’bﬁf air‘ ciy@r cell types agd stimulation with certain
molegyieoe-pamigiteant ati on), the invention exploits the fact
that 35 many | eukocytic deficiencies occur as part of

The @ont:&)m(?é‘s%lratlvceeaquﬁ%ﬁan%loﬁé%gé a@W@'c%eWie% R vncﬂJQlE V\I;ﬂ@ther

heali%éorkngtcar%é érrespeelc |veB %rsecggt hng}swt SGIH? as |r|),|dt Ctatohé) scheatg)tll ygo eu%%cg‘%ctdeflmency
(for ggpmplp ége| @gﬂ{c@b’yﬁfq% genat@fbngpréw@)gmtl&ﬁglte tl—[_wvg\@r § does permlt the identification
of a pdvuapeast pfondiveisouiorodichvine lvcasaas of tat isventmd mag edparticularly advantageously
applle€ St 9ds3ite Blmbre deflil B s&ﬁ&mn@nt%@@dle&.bra&aonot Rﬁud@él@? RBRERr, since the

Ieukgcgtetdg%le%cne\é %Q?éfl?@ﬂ aBOVE ngjr{%%tgéf éjccgrgnqctg %? nven"laon b‘?/lflesp ?a¥ \Ee Cfr relmedlal

autoysntation $ &Y ach Gn efnrom%vap%)m{&a:w n‘geaa%sf h&sleéll:?c{c&;cussﬁﬁién greater detail in
the fhliowke egptian Xt denpitted i Expromiary indicati¢gnet) treated in vitro and

the treated conposition transplanted back into the

i ndi vidual. The treatgetap h8dui the |eukocyte

conposition is such that, when they are reintroduced

into the donor, the Ieukocytlc deficiency is
As meisnpP B 8ECEING BCTIGR theifRsePeUtR a0RTPREYIRGIRUSSH OfthfiiRvention encompass a
verygppt e@acttum of viedayes Ssytdnenes nliswidere chnditiatsrapdinfectiond he

i ndi vidual's WO 2004/ 112807 PCT/ GB2004/ 002581 17
inedig4kocytes prior to the blood-sanpling step, and such

roaches may involve further in vitro treatnent

after the sanpling step. In such therapies, (referred
The tngenhi@rredyriingappicelivp di tad trealtmedtor \@riss infaaticas. i lo (s, cagehtie endogenous
leukbdfité @Eth/ityORay@X PdrRbIl( & rdspdih@eskmdlpatt iFRAYatio al Paskiagoyi ot Eimulation is

e S ee e C ction S
n vqulé Ch&R sh &@@S&elgh %}4—@\[/ ﬁgaﬁg% JnF%SrE(og%lg%ké y@enagﬁlv%t}ﬁlgd}s%n tional a

am%?é%%%waremgwmﬁﬁd|V|dual Such treatnents are

di scussed in greater detail below and include genetic
Infeaaivhicic ety [gerireatededrlptelaated eocpraing iodhe, inverglb i tiide ®acterial, fungal or viral
infec@brls Ndr el PBIbyOny PRE bighidndd g. @ Blotozda¥ PRMa@EinSded Jmtlné}tpb@{?te

with certain nolecul es (e.g. cytokines). 10 T

concept of restorative autotrans | ant ati on desgrlbed
A PrefefEsd aPRica R tha BRA TabeT A Sar P fﬁswmfglvd'ﬂ%ﬁ“%“ HRfsetPfe pells can be collected
fromipe didividyal whenmedithy @mneh-infeqtadisang gtored éor efbsdaaent toansplantatian ime gglfit individual
wheSBIViecBéh rhelsBatdiobwieh ABSSI6RPBE, bi doat deil baund W K@ CYIEH Lorocedure may

be agrgétlk/gi]o en %ledu(af\ﬁ h a%?g%%llxge)lng cerirﬁ‘ae('%I & ﬁgk ﬂjarg%gn%raé{m IQI%Q#JCLO%

background and lifes wever, 1t does

identification of a particular class of |nd|V|duaIs
Cangesy leigpraips and sargpmgeesses of the invention nmay be

particul arly advant ageously applied, as described in

The Wn@ondﬁatyahd apbl%atﬁ:ﬁ@uttﬁ&@athﬂleAt aﬁ@ﬁ?&dh&lé)&%@f vaﬁ@ds%tl nQr'fblle in general any
mah%ﬂgﬁ%; rle ﬂ%llg\ﬁgrglclo‘%dg r‘) rol edatlgov?u%ﬂer—prg’?e?e%ve ct‘oﬁ%tlmn or an blsec?ge grising or

enclies as rea € “ace
to the invention by restorat|ve or renedi al

aut otranspl antati on enbrace an enornous variety of
known di seases, these are discussed in greater detai
in the following section XIl (entitled "Exenplary
indications"). Xll. Exenplary indications 20 As
menti oned in the preceding section, the therapeutic
and prophylactic uses of the invention enconpass a
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very broad spectrum of di seases, syndrones, disorders,
conditions and infections. Infections 25 The
wonvantizson may find application in the treat meRCTAB2004/002581
various infections. In this gase, the endogenous
| eukocyte activity may be normal (or responding
normal ly) but its alteration, augnentation or
deri@rlg'erM |o@$sls&réteh _§/ith J‘ﬁ?/cjﬁgr;anﬁloﬁé%isgj ﬁJe%pAbﬁorm!alr&i(igthlg%glé or tissues of the
such as HV infection) the endogenous | eukocyte
activity is dysfunctional as a direct consequence of
infection. 30 Infections which my be treated or
Therppyew pothelexisad eaic g forgs bixatdeereprepestnd prefrrddrababthéent of the invention, and the
treatRRR o BSrb A axisfobfH Bhnc@bus\Ebils Rt tisshidd bR HoBNS coniplafdfi €Ct | ONns
by any other organisme.g. a protozoan, nenatode,
i nsect or ot her Parasite. A preferred application is
Thug 18 MY et heehi™se PANERSehee of ralisigiive dispasefers. ik faseiap dymphomas,
carcipiamas or @RMwpag.alot isit tealrictirdo emtificmtaenes 88urfiqupsnpamssor gene epitopes such
as pnigoﬁﬁib—vi?giﬁkadntigwheﬂr s atetshaeifio Bntigen®; Iimdﬂ-ﬁ/ﬁ&&, %_d,,my;a,n'ﬁi/_b,sf_t)é?fa@,detinoblastoma,
53 &0 lor SAEPR) &’r%aﬁ ot i I I i i
o bt SHPURBUS 2030 S OBl Parl L g nen o
oL e =" B BosifRDedy 1 Ui Al s uihos e sy monoms, breast
stomgpiy iUy, Vi elteing. tegiiquiey evarien. arstatpatid\pradhuaious subh a giiomas,
astrdcytpraassbdregroblaskoalay, stroons agd at thedibragosdréclés drd@ibiosarcomas are included for
the 1694BY 6ARIphGis o) Me bBERORVeRRN. Cancers, | eukaenias and
sarcomas 40 The invention may find application in the
ﬂm;rea}nEﬂR/andfprqfh | axi s Pf vari ous nalignanpies: in
gBREFHEM MEHY" THAPHPYRERRL BF Tieentas OB AN of StsAd otrogcolon cancer,
lung pgnetriaficnrentatacanasy. o dndsprritatibrein deitrvatmed ercbrdphydaxis of caadays of the
bloodlrR @@ PEatia byis®me gnotiny¥dd3ARDidek 28 QukeR&d /FBRORA! AORRE Ay eloma, and
Wald‘-legstrgﬁg 'diyéagg, sfdﬁ %bé?sr(inglgfcﬁ%a@&rgﬁ rﬁ’&a%?na"i‘ cg&églrgutper]ﬁg]estggtract (including
headoatng]r?erck galngtsur Q?rﬂg% IorncgrEIJ-%or lcalmt%/r I the cells or |
t1'ssues of > fHe 9584y %T%Ey 67> BIBPNYF BXIcEap iver cancer, colon and
rectal,eanteH 382! FIFTE CApFerTA HE @Pnitel@pt wisern systems (nckiiing kidndy cancer, bladder
canceniesid icamestt prafate dageen), rea@ats irorpmea (it iutihgbredst dah@a bvaaat cabder,
gyneBdidaRAYbR¥E Sndah or@EEYcir%ﬁﬁ?re%r\A@lﬂgs iﬁ Braith oY calclnSig YeSpRdrynk e
sl BT A lD ol 01501 Bl s o
Cmmaﬁ°V@ﬁﬁﬁ%WW5§¥“?ynphonas, carci nomas or sarconas),
nor is it restricted to specific oncogenes or
t umour - suppr essor gene epitopes such as
prostate-specific antigen,l ost ate-specific
antigen 2, her-2/new, raEW'%§%?£%yb, fos, fas,
reti nobl astoma, 10 p53 etc. or other tunour cel
mar ker epitopes that are presented in an HLA class |
Thosapiilieg®theraet Stk chadig ablamhic®imireithe aaiolre bf |GuEte WatypoSiondshd O

autotiﬂﬂsﬂla@@@ﬁwitﬁei nlﬁ%*ailcﬁ ra}pbp‘iﬂcaﬂorls%%%fmﬁ&oethet iﬁ%jehﬁoﬁ.a\p%lﬂ@ bé%?ela ﬂt%‘lsalls few as 0.0
o TR 8y BT 1 R0 8
of nogpalMigtag Pied) gy ficientde Rapstdee igmitsrrusiem of gstieskae benes manfve @
benefipiali¢fistilacestdvateshe ayipiogomirsnssiamidiioamethdiahtio imymsar dehms! banded that
the rdmdodl OS:2UNE GBS i8EofhmoRfidcd tovEr@ree rhiliéh UhiRQKF B4 bORg taken, for allografting,

from ROBIN! AX e iP¥e LRE R esent invention. 15 Thus, the
present invention finds application in the treatnent

or prophyl axi s of breast cancer, colon cancer, 1|ung
The lpupryiecorargitiqaregsinitiered mankaerivefl from p siogld tiqed sareqh bi reaxtcprstitute a pool
of leukeryte lh@ndokitat Haeindd flom a[piueglity pt dfferedt Hfod EakpRe EkerOfort A ®nor individual at
diferbHt 08k, aRdedkydyRREHIoSitichyea kB RBrel hﬁ?&dﬂgﬁ&wallﬂpg%hcﬂ;éthe deposited

mate’%I,%ﬁtap‘?e?érablly%grksﬁtmeg §n’ly al fya%ﬂ %rern%gf’in cmilelr ¥h|atp rLu‘?tip@égslir%rggﬁ beaartlzhieved,
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Wal denstromi s di sease), skin cancers (including

mal i gnant nel anoma), cancers of the digestive tract
woOizoaziong 20 head and neck cancers, oesophageai/GB2004/002581

cancer, stomach cancer, cancgr of the pancreas, |iver

cancer, colon and rectal cancer, anal cancer), '’

cancers of the genital and urinary systens (including
optléﬂbl@rﬂcﬁ)fwﬁﬂé@@ﬁ eprrlmsﬂ)q dfke reSRB G&exartpRST b nfrAbShay be increased by in vitro
Wmﬂ$mﬂﬁmgqacgﬁ }%dscancers in monen_(lncludlng br east

ar; covarian cancer, gynecol ogi cal cancers and

chor|ocarC|nona) as well as in brain, bone carcinoid,
In appéicatiqpl asgheettell activibt theperetcdmetare T-cells\adpingtean @ asledst 0.01 x 10°, more
preférhiBSdtiRadt LARUISmork bre@labiPatiidaitd S 18P R &adakiOD 0ixN 0% NBhe preferred ranges
are 6 51%@1%%9510 Hgtu@ﬁ'qmw&cg%é §uc9fas g15x ?@QQ%rosﬂ ' X 1%"(| 6‘5‘&?9‘%‘09 to 10 ®mature

ry site sol ogy 30 Those skilled in
T'yﬁ?hf’y‘\%sll be readily able to deternine the ampunt of

| eukocyte conposition to be autotransplanted in the
Thusrerd inc@ike Tag( bangpdtdc@isd facuoirahispignttion it Bi@eastvig Xt 0%generklly in the range of

108 STOWoe! rpﬁurQ@ICQIg dhdiRdbly@Sc 10 0@Sméle Brdterally 3 9802( 809 cpd-atPeven more

€ ytes (which can be derived from a
preferab??'@ lﬂ({ eC%%‘{ﬂgm ﬁocffnately 100 M of normal hunman

bl ood) are sufficient to boost the i mune systemof a
Congigjteciecheratiplh erpasedfenputhisanerieataB® chzief d }c10AEDB famict T-cells, more
pref@EB/E diohghd te@entribrs RdidrHyOG @R BDS* aASOT-aNd. Hlsiidieniredoliosh o@tlood are

avalgggfr5nm¥nQEmdlu%5\ ecyLr]f mt?‘rg| Qlléiler‘gblp il Q%txqgg %&akatuFehTeceﬁs%%V@éD?) mature T-

'S commnp ace wth overthree
Censdmytb%usgg bl ood bei ng taken, for allografting, from
i ndividuals annually in the UK al one. The | eukocyte
Pref@aip s mkiu@IT-caldsubpripsibten ethpreyqube! fetattotv:aebldnt06n vtics isltgb'aind cDs* is

at Ie@sjt @@dx ﬁ)a@'@rl]eeally RliheMBhYe GRS '1(5“-“2)@5 2100ghg mé]‘gprgffarably 0. 5 x 10% - 0.25 x
‘1010 e?l]@\%%%ore pbel%rggg% 7% XQPS Oqgr Vcea e(/é%rpnore eferatﬁl)f %@%{V%m?al 0.25x 100

rFOm' & donor
or1 8? 1. Qélx]ﬂ@ sPenk 1Q I r?@gmﬂcfﬁﬁ% ap%%eg}ltnémmegch fangpte prepared for grafting is
convadleriinefgteardech! Aty 1€ omaieradiyt x & lor mpre areferatigtt i 00F, o tilltntvee preferably 2
x 10tlepASé bresrabiy®l e oalnorel@kéferapl‘;l ek @@BalbiLMm@lQm&Blhr&e'ﬁr@ﬁ 29REVdud! are

, [ L ° [ c be
T S S e T

optionally follow ng cellular expansion of the residue
Preffrpw the poats! Tecell Jubpaplbtion gavirerasauired)folratojopes drarselentddipn wirich is CD3" and
CD4Vis birleest @XPain$ gerraliSih hg rasdeand & b ned hméPsand ok preferably 0.65x 10°- 0. 5

x 108Rk bieRbRRRRAHODs QmosTo@cthfo afed dv¥d e Je@sbnpg{nb%osofo 5x 10" or
1.8 r5861 u1r € C-)I-S )??4& %gﬁﬁ%rcncg gES{j 061 rTmEersllagao& sarppg ?pafeg?og%riafyng is

COﬂVﬁlﬁlel"‘ﬂéﬁél'te oidekof Q@g 1 e p@feragg%péégt orporoorg{erg_@g(% X Phé- 5x10% 1% 105, 2 x
10°, B &8t r © or mprgesteragly & x A0°Osuxicidd 8:stunced Bdrd) ammdividuel & available, [ x 10°,
or mb¥ARRABY LRI, SR @Serfbiyl X102@B3tMd E84Qelisknay nd ABd.t O
1010 or 1 x 109 t 0 1010 mature T |ynphocytes. Thus,
%]“f mat ure_T- acqui red for
Preteo e BRI AL fgtur%'ﬂ"er %‘b%?f’“’?’“é%%at“pb 2t A G otageatfaietnpion s CDS'
and CR16{SReis plaergled- W ix 10°Lgenaraif-in thorame@OBH Xt utex P crastférably 0.02x 10°-0.5
x 103 medresrakrbyly 0% 1808 .5x 180104 evBDmEre B;reﬁfaelp anloy x30%0.4 08 "%or 0.5-2 x 10°

to 0. %@0 ggi&?c @55} aﬁ%@f%g@*rc@ll n\l/JEI[)f; ﬁreéch lsympge éeﬁégg-%Fgraftlrﬂgq)s]tgnvemently of

the oldee erofow Hjésoorzﬁﬁot St 3:)?(:}9}108{)[ (#18%61% g’ § gl} 1%§°@ﬁ§ferab'y' if

SUﬁ'?ﬁi‘E r&f"érC?S Fepveiableny e, OTM"éefPé‘?fed?ﬂ'y)? XS‘OX onmge prafrally b 1roFRs” and

CD1pp&fcels aley e bkdl09 CD3+ mature T-cells. If sufficient
resources of blood are 15 available from an

In ao'dmgd %E %%f’a ¥n$p\4§cgteqalrs% 9%@&&9&}{ lﬁ’ctlnlijl IBcé‘lsSsu?:% Q)% éga?fymphocytes.
The (a2 e Séf“@'FéﬂS‘l”?ﬁd e FRETP Tecer 'eagwpdﬁmr A gperly o e

sanpl e acquired for autotransplantati on which is CD3+
and CD8+ is
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at least 0.01 x 108, generally in the range of 0.25 x
108- 0.25 x 1010, and nore preferably 0.5 x 108 - 0.25
we 202014010, and even nore preferably 0.75 x 188T/GB20®RH02581
x 1010, and even nore prefergply still 0.75 x 108 -
0.25 x 1010 or 1.00 - 1.25 x 108 - 0.25 x 1010.
Speci fic CD3+ and CD8+ cell nunbers in each sanple

of 100" @@%mefe%nsgw&éférmy J 581 owmﬁ—aﬁl}r@@ténéf nRfe ptféﬁe@ab@rada iy mow mature
or nore preferably

BC% f@%wmbwbﬁgmngﬁg?e¥préPe R %u%n x 108, or nore
preferably 3 x 108, or nore preferably 5 x 108. If
Spegitf fuinbéresfB-ceiEsoantogrs isfeoryaiatly oftratiowderctiak 16 referably 5 x 10°, more
pref@¥iA 1 210P Raturk BXcekO0fhd oftih &R pAdMriblyAtiKa-2 Q8° ofh 0% MRS B-&Yis.
nDre preferably 1 x 1010 CD3+ and CIB+ cells may be
25 Preferably, the mature T- subpopul ati on
In a%"&ﬁ‘b 5 'yﬁtpa‘tWtF &d ST’TﬁJe %?t}{tPEﬂfeEféH d@'”?erdﬁ?f’é‘bﬂ Cé‘dl?t A6 “Grfck mple may be
at lepgy 1CDBT ori§tin n@ms- aidsgepgrally indstrange @10'x 198 8endefienele ad pyefdraply 2 x 107
- 1d%eelsy rasggrefoiblP3 x 107 x 1d'0&:+is, Bndieven dd Rreferainds-HI@E — 10 cells.
preferably 0. 65 x 108 - O 5 x 1010, and even nore

Speg{ c nlg,l@g;%%?f)éend{mc cFIé in an ah'_tﬁ%l’aﬁ is 6ongen)gnt%di§ %rlder o%n %{BD pgefeéaby 5x 10°,
morq pigrecablp T %, 209 10D mSﬁ@teferqbu st Wner 1ebmatuedrelsunber s

in each sanple prepared for grafting is 30

conveniently of the order of 0.2 x 1010, preferably

0.3 x 108, or nore pref b x 108, 0.5x108, | x

108, 2 x 108, 3 x 108, %ﬁ@ é%ﬁ%gﬁ%r nore preferably 5

x 108. If sufficient resources froman individual are
The M@pihgg_ﬁﬁsgi,ptiqn dgtaitﬁ(pge,sentlbprefﬁ'md @mpqd'@feeiys aﬁheypr@elx iny€ndon veich are therefore
to b&rEhQdgpddet @Irabbas s ilksthfld @ndGlaBrestadack. Ch¥ke sigieh InSheraywilld€cognize, or be

ablqu'@gertaPr l?sfnﬁ @m)r)é thah n)@’ung@;ple'rrneenigﬁ&e;n!any%g{l\téfeﬁtg nlﬂd’ﬂlxa%Sns and variations

to tr\NﬁFJJﬁpg baoteB%q_s of%-g lnven oxtf%i%;)%iégeci%callgﬁeref réggﬁhsgulvd%nts nfggcatlons and

varigiigrfearainteRied 19 be FPéarF)aGH@’é"Péﬁlse@.” the sserq gfghefoligwing gleimp 10,
preferably 0.02 x 108 - 0.5 x 1010, nore preferably
0.03 x 108 - 0.5 x 1010, and even nore preferably
still 0.5 x 108 -0.5 x 1010 or 0.5-2 x 108 to 0.5 x
1010. Specific CD3}and CD16/56}cell nunbers in each
sanpl e prepared for grafting is conveniently of the
order of 0.01 x 108, 0.2 x 108, 0. 3 x 108, 0.5 x 108,
1 x 108, 2 x 108, 3 x 108, 5 x 108, or nore
preferably, if sufficient resources are avail abl e,
x 109, or nore preferably 2 x 109, or nore preferably
1 x 1010 CD3+ and 40 CD16/56+ cells nmay be used. In
addition, the mature |ynphocyte cell sanple may
preferably include B cells, such as CD19+ B
| ynphocytes. The mature B-cell sanple included in the
T-cell sanple nmay be at |east 107, 108 or 109,
generally in the range WD 2004/ 112807
PCT/ GB2004/ 002581 20 of 107 -1010 mature B-cells and
preferably 2 x 107- 1010 mature B-cells, nore
preferably 3 x 107 - 1010 mature B-cells, and even
nore preferably 4-5 x 107 - 1010 nature B-cells.
Speci fic nunbers of B-cells in autograft is
conveniently of the order of 3 x 107, preferably 5 x
108, nore 5 preferably 1 x 108 mature B-cells, and
even nore preferably still 4-5 x 109 or 1010 mature
B-cells. In addition, the |ynphocyte cell sanple may
preferably include dendritic cells. The dendritic cel
sanple may be at |least 107, 108 or 109 in nunber, and
generally in the range of 107 -1010 dendritic cells
and preferably 2 x 107 - 1010 cells, nore preferably
3 x 107 - 1010 cells, and even nore preferably 4-5 x
107 - 1010 cells. 10 Specific nunbers of dendritic
cells in an autograft is conveniently of the order of
3 x 107, preferably 5 x 108, nore preferably 1 x 108,
and even nore preferably stlll 4-5 x 109 or 1010

o ~ . 1 AP \N71 \ I
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The foregoing description details presently preferred
enbodi nents of the present invention which are
wohewuafizaoe to be considered in all respects aBCT/GB2004/002581
illustrative and not restrictive. Those skilled in the
art will recognize, or be gle to ascertain, using no
nore than routine experinentation, many equival ents,
cLafRdi fications and variations 20 to the specific
— enbodi nents of the invention described specifically
herein. Such equival ents, nodifications and
1. Apgpepsafor endiciag e lepiaeviaraaaosition feauopnsplrdglionpREBgedReesters of
(ahéprcﬁﬁﬁ@ﬁw igflatddb@od @ipewong deloaintigduaéD 2004/ 112807
6%2&% colRdting felidbMSirorh the RarliO&RE 3 IduRdpheresis device.
produ0|ng a | eukocyte conposition for
aut otranspl antati on conpri sing the steps of:
2. Th B5RACER chg A Wheer H‘F@HK%F%%B d8 %518 a'F"P‘Bﬂ?dde%?fﬁ‘é’FS's device.
individual; 5 (b) selectively separating and
3. TROprbR&Ldr El@mh%l:l&aﬂtﬁytvxﬂ&elf\ the N ftpRres R AIPAce codhSdriBg altlosed or functionally
Cbmheg&gphere3|s device. 2. The process of claiml
rein the | eukapheresis device is an autonated
| eukapheresis device. 3. The process of claim1l or
4. Th¢ ripagss2f QRi@2er paim Revhpreil K frtlepessisis deiog isceee i Agye PRt Tugted flow
cent@ilga8@deu@dphéresscievienah bantinud@ o InesededsSips tilgation Bukadheessis device.
process of claim2 or claim3 wherein the

#‘1 pr\%:egscog L e?}iw So‘f %%Ire(c:eedm:g %la%s G ﬁerem Pebks %hereSIs év%'é Ic‘:é'lnpp%ses (a)a

Sepaé%lﬁrt JeMERIE S a(f'entrlfpﬂeé?t?rl?bftlté@ tr)laWaphe]relS\s Heingset and ) one or more pumps for
conegngikegaeple Sircsgittee/fuipen selldhd Bie sqa@tep Fepipedss idé a mﬂy:’ﬂ@wesseff
the preceding clainms wherein the |eukapheresis device

8. TﬁQ%TQJeés o‘?§r}y of@gf pre§ 9\3%@“3%@ pg&i\“nggle(«@)cﬂe coﬁlpgsﬁiran fo rfeHQ@nve

eu kapheresi's tubing set; and
autofr s PlgtRliony fUrthR PP te?%?o conveyi ng the sanple
toh rrendertng the eoliegitsi Ieitjocsies daanant telsebysapganiareerryatek ey ertignally
[antrevitaizie@iht echamRuvessed.g. bbthaviipeanpootiess). of any one of
t he preceding clains for producing a Ieukocyte

7. Tg ?? ess o arg one o clalrrr%%tt(ﬁg I%F prt\ald%cmg aigeﬁﬁc&/?e com Qenq'&tra’ﬁ%qu’

ren ering
emmHﬁFW@%*@dmﬁ Hﬁﬁyﬁeﬁhﬁﬁ%ﬁﬁnt (e.g. by cryogenic
() eseting deicairgted lametytep ndapadnaly (d) revitalizing the
o rBRBring kR Uk A ELRSy e €dd@mandé. ot lyawofgic drRednatiorgli | ut i on) .
7. The process of any one of clainms 1 to 5 for

roduci ng a | eukocyte c np03|t|on for renedial 25
S'Tgﬁwgﬁﬁﬁﬁgﬂmgﬁwgﬁﬁﬁ WEP%qFﬁ%? conprising the steps of:

(¢ ) revitplizing Tha dormémd treatrld|luisacided (P-eik d@yingand/oadigtioopt i onal |y
(d) rendering the treated | eukocytes dormant (e.g. by
9. T‘F\é b/r@&?sndf G\alHrGrof%Fo\ﬂ%Hangukocy’cg cell-ggﬁ( Me%%%%spr&fass@s] @blmi fferatively to a

senets o¥ blodbg S%F&pnetnprt) Igergra d?nor lQélVl(Rl IS o’ p o%uce(a pil).lrall V c}ormang eﬁgs[yoi;emcally

presgivetepkgpyye composifipns. e BeEE B! Cernaﬂsrws é‘eﬁéi’ Ofp?tiﬁif ) 45ppsiing the
dornhepUkugyyteefocletel aubdaamieplantlier.ei n t he process i s applied
iteratively to a series of blood sanples from

10, 9{' gsfte%@gta SQ00J, funaqhavw 9&@{. st #Q,rcgﬁieung aﬁ[agtg&r néoldeg/mp@effmm an

N RGRT BB S PGt G ds T I Er LB e LS AHie? gl rom te
indivigfual (81 7 Jaenpia dsyel tdpie seneynigation witrgige kameam%@k@ew@sres's tubing set
in fifidormhabiestiorawth Gelsangplaaset, abdr@mthe LBing At is YISt 11 dompGRing @eans for
remmqun%ﬁfonn&ﬁacﬁmau %Wpie@&@%tosmesmmualf or collecting

an i solated bl ood sanple froman individua

conprising: (a) sanpling neans (e.g. conprising a

needl e) for collecting a blood sanple fromthe

i ndi vidual; (b) a sanple vessel in fluid comunication

with the sanpling neans; (c) a | eukapheresis tubing

set
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40 in fluid comunication with the sanple vessel
wherein the tubing set is blind, not conprising neans
woaoo4/medont r oduci ng any part of the fracti onat edTs&aIpI4®02581
back into the individual. MQ 2004/ 112807
PCT/ GB2004/ 002581 22 11. TKé system of claim 10
wherein the tubing set conprises one or nore (e.g.
1. %l{é ?ﬁ@m éf%[%'ﬁq%%&e& 91' u%ﬁ& Ee@&mp}/%§ %r%l (ﬂ'ﬁ*}) e (él'g thre Flguk%%tcglf&tlon
or claim 1l wherein the tublng set further
rlses a bl ood processing vessel 5 (e.g. a
centrlfuge | oop). 13. The system of any one of clains
12. Ehetsgstdh affaleireionr tide 11 whdrdvgthstebing sar fulther coepiises & BEs! peocessing vessel
eg%%§§ﬁweﬂg5 residual blood fromwhich the | eukocytes
have been renoved 10 14. The system of any one of
clainms 10 to 13 further conprising a needle for ,
3. TR 9T AY %40 icBi 6§%§ffﬁ1€@'nf”redvh'ngﬁ%éirﬁhﬂd?m“amveﬁsﬂf% residual blood
fromtwhieh Haleploeytesdg@dleen rdtBoveddppar at us for sel ectively
separating and renovi ng | eukocytes from an isol ated

14. meg tﬂm cﬁxe E{c%ms% to 13qg4h¥rlchﬁ'hm§QH&Gl|e%r @chdlﬁ:tmg a bIood sample from

" ukapheresi s _devi ce | oaded he coll ection system
“%?“aﬂy”’ 0P TSfs 10 to 14. 15 16. The apparatus
of claim 15 wherein the | eukapheresis device is as
15. Agkiatne thr savcidvaly sapareti@fanclembvry |kdegessromlan.isolteh Bludicayplefrom an

|nd1vﬁi92l'mc91§ir|§|h@i‘le@@ﬁ@ﬂeﬂ@@v@e lo&ded Wity Ja@&h)onkaystm ad@roes&%ﬁmgﬁ Oto 14.
186. ?rbe)ég ra%g o? cl?m?% ere:‘h tLe la%a%]ere% %devxce lglékg)e‘%Xedsn a%?lorlme opgalm:‘z%to 5,

rocess o
19. The Ieukocyte conp03|t|on of claim17 for use in
17. A keioayts/copwogiion piiagitadir (o obtated) dydies perfcess lakanl eneleddgime to 9.
conposi tion of claim17 for the manufacture of a
16. ARAEARNbark BialiSR drdora ) GlfARRRIAPLGGON (e 0. 11
erapy or in restorative or renedi al

aut otranspl antation). 25
19. The leukocyte composition of claim 17 for use in therapy or prophylaxis.

VeSS

20. Use of the leukocyte composition of claim 17 for the manufacture of a medicament for use in
autotransplantation {e.g. in CAT therapy or in restorative or remedial autotransplantation).



