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Integrated System for Collecting, Processing and
Transplanting Cell Subsets, including Adult Stem

w@ri0ba006fDr Regenerati ve Medi ci ne FI ELD OF THEPCT/IB2006/050895

I NVENTI ON This invention relates to the coll ection,

aut omat ed processing and transpl antati on of cel
subsets as found in the bone nmarrow, peripheral bl ood,
unmbi lical cord bl ood or adi pose tissue with the

O lThREfatedeS s Rﬁ@dl])écth@ PiRedsird @ﬂ@rﬁ@pﬂaﬁhﬁ? Cell Subsets, including
repairing tissues. Cell subsets are typical Adul't
Stem Cel | s or plAdudl Siem Galls. f@ﬁRﬁgﬁRfﬁWﬁlM@ﬂwlﬂe‘l ude any
sub- popul ations of cells Iike red blood cells and
white blood cells. Such procedures are likely to be
performed in a hospital setting or nedical facilities
havi ng no cell processing |aboratory, and that are
likely going to be p#IEOD@GIITHE INVENPEMNal i zed

t echni ci ans. The invention al so includes a new type of

i.cal sens cel | bsets passing. through.
TPy SR e les 18 o0 Blcbiofy oo Bed BESc R A L pSAtion of cell
§sbt§ a8 MfBurdtei th%dooi&é hatdws, ptphefaRBRO0E] @MBIREI SordMlood or adipose
sel f-renew ng capabllltles and that differentiate into

Hepue vpthethe ebjectiyentedoeadly rvmmcaﬁlssw%ls )f@mepalgng ﬁs%m |Gell subsets are
/i ?caﬁ ﬁﬁ?%s@%gaogn%telt%% ‘t{urr% {}%ltl)g ?nc esa Elpopulatlons of
délfsflﬁ&&@d bhoé deleadd whitd Blleo@ Oéils Sﬁ&uﬂ)rbcﬁiu@é‘sl aﬂ@ hkayam Be performed
part of tissue- speC|f|c cells of the_postnatal

BY 3 BesPiAl sefting airpedical asjlitisshayigna ¢edigprpgessing laboratory, and that are

giéélggg)g% etls) %g?gpéﬂﬁéo& lg)gfrl](l‘?lgklfset%e nl?%&e){ Ffﬁ{lc%ﬁfq%% qmentlon also includes a

haw type, ofioptiyal densbnto memitee calh gutstisipasding theaugh aaraﬂlspment tube.
be extracted fromthe patient hinself. They are in

of the human’ bodyBAREROUNTOF ik BvYERIOR of o
adult stemcells are the bone marrow, periphera

Bie@deblls whbddfinealas calskthdY 1096 cRINAzHAE ahdsIf-RALWRIB  apabilities and that
ti ssues, as indicated by recent studies. These cells

éxf@rqzﬁlstfbm@ oyltiple qelhilinpaggs. @’éﬁ@ﬂ&ﬁmbgyoaamstp@meélélaﬁ@ derived from
f. I

bEAL e SRR BB SO Y By any erminaly

tliffer@vlefedwellt Ins sheebathiragalt dten toallé @ part o$wi§@ue spec1ﬁc cells of the

capabi lity, known as cell plast|C|th has led to

s pTEisTR finte HEgh ey e sppmitied foodidferentigle; Alﬁ‘ﬂlttSFF@ cells offer
r f t 0

BT B RE o oL AP BT, WRSpAER I Ko no v any

ethical issub, and aan bA(émiracted fromcthe Ipatied rhimsel® Theg ard i abundant supply

he aiteic cells a
an({nal 1? trinsic to various tlssues of the human body. The most accessible sources of adult

stem cells are the bone marrow, peripheral blood, umbilical cord blood and possibly
adipose tissues, as indicated by recent studies. These cells are capable of maintaining,
generating and replacing terminally differentiated cells within their own specific tissue as a
consequence of physiologic cell turnover or tissue damage due to injury. Such capability,
known as cell plasticity, has led to the development of therapeutic applications targeting
the regeneration of defected tissues, with the goal to restore the physiology and
functionality of the affected organ. Adult stem cells can give rise to hematopoiteic cells as
known since many decades, but as found in recent years can also give rise to blood vessels,

muscles, bone, cartilage, skin, neurons etc. Such cells are known as mesenchymal stem
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known since many decades, but as found in recent years
can also give rise to blood vessels, nuscles, bone,

WE 200bi10@mge, skin, neurons etc. Such cells are REODBROGE050895

mesenchymal stencells. In addition, platelets prepared

as platelets concentrate can be used to accelerate

wound heal i ng, and consequently can play a role in

Ea&emraaaﬂti»sg gﬁ h&ak @ﬁeﬂa?ecf‘&é ?ldtélet& h@nEa@RSEABE BB ¥ accelerate

tissues lik skin or her tissues.

Wened bpfdingemad sménqtte@tlwahm beade i m.,u seg¢nerativeemedicine to help in the

tran nt i at.lent s h VI n gagne chenot her apy

FOBHRERO] b PalBahe ohe: R St IGRERE” Thccral y

extract ed fron1the bone narromn t hey have been sourced

Hefmatopefteiot stymf cel hhee peen pived alarddlyoddr aranbytintingC @htlents having

bl ood, these latter having the highest proliferatio

neyhermgthezapy én OfdPJé‘F?sfﬁFtS’E?t their gﬁ“ﬁ“@ﬁ%%@%l‘}i @macted from the

95 GRETOWIthbY %’ifve%gﬁ sirPH ﬁbfe%cenﬁlglf{o% Bl d)%ﬁgﬁérhmﬁo@éfr umbilical
ectlon an expansion processes. lo date, suc

hbnd,pthesst ilattes Iiam% theee highest f protifetiatioint bapacitie| Celdpuifp &dnsplantation

cel | - proce SSi negS b1 r at | es by nhi {]l trai ned
RGP TR PREER g { asirationc GHiowseclogeggimgs py selection and/or
B&IRRtieh A¥cesSUC ToTBAL P YhAL hﬁﬁ?pu!a%ﬂ;ﬂk favk ek PefoBMSd WPithin well-

| aboratory preparations involving centrifugation in
eqtipped ogBrproceysing laborataries by dightly mined personned tifap preengmipatent in cell

BAIRRT e B olhgy” BT e ol GBE ARVES B, Miepsive taboratory

pRphfationy ihheivingReftriPligatiofl e fibed, IdéRsifBHhdibMSepdration, often performed
chal | enged by practjcal issues “of mani pul ating t hese

#ean epen syemiwighthe misk of eentarainatigmby hadteris etgi t h t hese

techni ques. One of the nmain |ssues |s the | ack of

%@ Ww' PG cﬁlfésowﬁﬁgd%f ﬁl @%1 elﬁf of Hﬁ%ﬁﬁ&hﬂi\% medicine are
e can CI e as exa s e card ogy,

diaﬂ]lengmld bySpracmbam elssuek mjyniah@ulaang ﬁhde edjein rmnirbmgents that are

m.cel | . pased t her.apy, but wever | ack per cell
’%E’é‘é% fihess) erniatas, Qo qw{;ﬁm yla{%*ﬁ%%i@ gl of fean rooms

§1'16{ﬁhg ass\é?et ﬁr’&esﬁﬁ tofGRNCAsCORS ardBid s StafiPI&Etht FieRis of cardiology,
generally any cell subsets automatically, in a closed

sxtbaredicannd napdlRy that avr dbexpeompnting stemaselldraséd therapy) but however

BER SRR LR Rk, PSS RIS P e
8drl (SYobeR8 alitNe stet dedl§ bt ?éheraﬂ@l 'An?(‘dell%ﬁbseﬂar RARGESIAANY ARG closed system
transpl antation of ce subsefs targeting tissue

prdoraprdly in ordefcta erettide/an ereting felkprogiseing sysieraat thepatient’s bedside.

of fered on a support like a tray t hat i ncl udes

i ndi vidual kits f r r@ﬁ%@ﬁ@

i ndi vidual kits cgasgg'pre connec? can be

equi pped wth aseptic

The invention provides a system allowing the extraction, collection, processing and

transplantation of cell subsets targeting tissue repair in regenerative medicine. Such system
can be offered on a support like a tray that includes individual kits for performing the
procedure. The individual kits can be pre-connected or can be equipped with aseptic
connectors for making interconnections between them in an aseptic manner, or can be
connected using a sterile connecting device like, the SCD from Terumo, operating by

welding.
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connectors for making interconnections between themin
an aseptic manner, or can be connected using a sterile

wa@oraaetessng device |i ke, the SCD from Teruno, PEOEIBNOGEF0895

by wel di ng. The i nvention prbvides a sinple system for
automatically processing/concentrating cell subsets in

a closed systemthat can provide an on-line cell

m&mﬁm pma&rra Hmple %yﬁéﬁl' R tauforeRally %roc@§sn§g%on@éﬁtratmg cell
in daim1l nbodi mrents of the invention are set out
pubsetheindae ;@lmddz mvstgmaﬂ)ms can previde enbendline eell nrh@ssmg system at the

cont I ner. ves the [ ] .
BiisnEY DoPa it g i LA EmBBEERl Bmp ARG arqugy out in he
dépeadéitcldis.be used as separation chanber as well.
Simlarly, the receptacle used for coll ectl ng the

separated _cells can be designed in such
Inmongembodiment, the W@gﬁl%hcmtl%n ysed f@rohacmsrlvg rthet ?Fél Subsets from the

SlehP cHP6K dES %‘fepqn Ra Qr\‘)&ag ?hﬁd&%g Yels| &’Qs of fa}a{fﬁn&‘fﬁ}nﬁer as well.
an target a fy-coat collection or epe or ne
Sanitegylya thiberesepitaclg nsedi fon tolkasiog t]seemamtedmllp rcax b slesigned in such a

fol |.owe a cell hln based S

WOk R PRI S vpits BIROED CPRARETE SUivES the sils BAGK O the patient. The
E’e%ﬂalnﬁﬁ VrirOedR B 2R Elouffﬁfb%th&ﬂle% of beP b&@&%ﬁ:’dr\%mg a density
the cells is to use m crobeads coated wi th nonocl onal

gradicbb based separdbem prdsess, ifolloapal3by @ogRlowashing, based on the system as

bbb TP bR BRI G023 PR ot way of

ﬁfd)@esisﬁlgtthé cSl@d is&ofds@\tm&ﬂbéda% Qodted MASRBhE&Snal WhEbodies as described
mts to coll ect rmre@fpremsely a particular cell
e

HUWQB/QQ%@ (rdiGangyBiossfepr oduce a pl atel ets

concentrate. Such platelet concentrate can be obtai ned

T o8 B o AL PORIT B0 S P BdSliE W b0 sefioction due

twothe exil$ foesngimiteg ttdmepaiemanbéapehm;sstbemﬂléctrmmeqpameig a particular

a _pl atel et centrate for, separate use._ The_ inventio

el 5?%&@@2% qstsmmdum algr&i‘{%%ao@yg%ﬁq S%F fselet acentrate can be
fbd Gh'll r 11

RRRE IR SR REPrORLAUNE of 85 o B bodics ARHPTPRACARE iketing a ce

subsetnithe orventieh dsxesom@npla‘eb ysing thendeserpheeci sybtemefor preparing a platelet

grocess,[ ?Oq 1;}_etrt i se. is suitable for handling any

YFRiEaty for sgp §e(‘l§%ch as Adult stemcells, platelets),

but particularly for bone marrow stem cel I

Phe Havehtiof Nthub pravides! a0 ABO iReghted! $yaBaNifor HRHEJild Ontervention that

BRI EF DESCRI PTI ON OF THE W
minimizes risks of contamination by using a closed system. It offers a great level of

automation and does not rely on any special cell processing expertise. It is suitable for
handling any source of cells (such as Adult stem cells, platelets), but particularly for bone

marrow stem cell preparation, in an autologous or allogenic setting.
BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be further described, by way of example, with reference to the

accompanying schematic drawings in which:

Fig. 1 is a diagram illustrating the general set-up of a bone marrow processing kit

according to the invention;
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The invention will be further described, by way of
exanple, wth reference to the acconpanyi ng schematic

wale@eitogst i n which: Fig. 1 is a diagramill ustPer/iBego6/050895

t he general set-up of a bone marrow processing kit
according to the invention; Fig. 2 shows the synbols
used in Figs. 3-7 to illustrate the different
FRIDOIMRRS Sth@EthB@ls b §i F%% el 7kiol BuREAO i dilifett wﬁponents of the
i nvention; Figs. 3A and show two enbodi nents of
dlstrated kishadeprdingsteghednviniian; and one with a filter
unit; Fig. 4 shows a processing kit that can be
negt [ e . [ .
g%@.s &o “aﬁglﬁﬂlﬁ)gl ﬂ%ci@%l'bgﬁﬁ%g% (ga? col@e%tlgn ?(?[all)llgeg l{x}étﬁpm{(ﬂingnone with a
Kitér wasit; shown in Fig. 5A or 5B; Fig 5A shows individual
el ements of a transplantation kit and Fig. 5B shows a
onmbi nati on of ele king u transpl antation
%&nﬁ Em@s 3 §9erSs Fiaihab ol 1 GBRYIeE BB ASAATG T BRCLqtp @ collection
kRhs SRS 4P 3\ 60PR! $15 6r ﬁi’a?ﬁﬁﬁglaﬁtaﬁon Kitla$ sikowHl ﬁ'ﬂ“lgr@A or 5B;
of an all-in-one e marrow pr cessing set in a
rot atabl e pr oceSS| ng chanber constitutes a separation
EggrSAn g@wﬁadiVichlahsleme@ts oba trensplasitationtkitanddiigl 5B shows a combination
tant tion of thﬁﬁfa?l I git Figs. 7A, 7B and 7C show
Eré ué)oarﬁr?nﬁﬂ B of components of the set
of Fig 7 for col | ection, processing and
Figa 6 sihstiates diffurent compitivhedfkits HolakiBup 8 Bomplbt8system;
showthe principle of the detection of the cells by an
opt|cal line sensor sing the absorption and

Figr (Tetst 3 ipgmm pdran al-mypig fhang LW PIOFBEES A Which a rotatable

Pﬁk&és |ch‘érrﬁ>\éﬁ' Qf)nsttfﬂﬁeso Risk é&ﬁ'hﬁéﬂ REY i g"ﬁs@@ aisBefor collection and
ocat | LED and recel S; Fig shows

trylpnptaatatnntopﬁt}te cellgnal s of the optl cal I i ne sensor of

Fig. 8. DETAILED DESCRI PTI ON The invention relates to

Bl EA <5 BhE T YPclR Spraid fortRErERrs 7 biBPoriis b et of Fie 7
£ calleiioh) ﬁr@b@ﬁm@@hﬂ trahdpitationCRspcadelgE Wi th the

obj ective of repairing or regenerating an injured or
defective tissue., The process wi |l _ be described in

Kigs o8 0g8Bsande8C isheyv the RRneiple: ofatherdetection 1of thg eells by an optical line
géﬁts&alﬁfgdthe absorption and reflecting properties of the cells;

Fig 8D shows a vertical view of the optical line sensor with the location of LED and

receiver devices; and
Fig. 9 shows typical output signals of the optical line sensor of Fig. 8.
DETAILED DESCRIPTION

The invention relates to an integrated system allowing the collection of cell subsets, their
processing/concentration and reinfusion of a particular cell subset rich product with the

objective of repairing or regenerating an injured or defective tissue.

The process will be described in an autologous setting, meaning that the cells are extracted
and reinfused from and to the same patient. Such autologous treatment is generally

preferred as there is no immunological reaction or adverse effects due to incompatibilities
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and reinfused fromand to the sane patient. Such
aut ol ogous treatnent is generally preferred as there

WO go0aa0t6aunol ogi cal reaction or adverse eff ecPGT/IROOA/(50895

i nconpatibilitiesbetween donor and receivers. However

the principle would remain the sane in an allogenic

setting. Stemcells, and nore specifically nesenchynal

BRI Bdilot 2Bl ?ecE%f!;dH'oG/e{zéﬁhé’?ﬁfmﬁlé RO R fiie@gmb %h an allogenic

current know edge, although studies indicate that

sddgachymal stemcells exist also in umbilical cord

bl ood, peri pheral blood or even in fatty tissues.

ﬂewgéiﬂhaﬁ&%opé’ ls ﬁ%w@e%{er?ch%%ﬁ st@RlpJ:eYls L8 F1%a%n the bone marrow
I OUS’ sources o process descri bed

hk&foﬁdlﬁg h@b&ﬁ‘eﬂtckdoh&edgépGRH(ﬁighgbtﬁﬂlesbﬁidﬁzatmﬂfaO\fnesaﬁdhymal stem cells
process. consists first of a_bone marrow extracti

)fl@trﬁlfq@ wabilicel %hbloodnmpharaﬂ blogd offven ety tlSBB‘r‘?e Although the
%@f\% ?Jﬁs Ua?)rl)?}gtcﬁt}g%‘@ ré%‘(ﬁc%&o&’%fe&l? 'E:eﬁso rthe > process described

type MArrow I s asplra
h&em@a@mmthepmdesmlmﬁtmpemvgﬂm whi ch are pre- f| I | ed
with some anticoagul ant, usually hepari n or a
A vol u

' t e/ ph t
Tl PRRFIPoBORP detiatl  die RSty Ao orR fisel\j& pgpe, under a local
MBS BHeas pBIatedRig W Bohe dBRRMWAEAAcTor FOISIBMPRILS the Tyco type.
into a PVC collection bag, either filtrated or not,

Zhel masevbis gspirated vamgagiet@rtmultlpiﬂwévrmg@s cwhick @rg pre- f@léfgi with some

the onn e | n
bAoA el A% G168 ol AR LG 4 vl 50 mi i
B@I{anﬁ%n&ﬁ&ﬁ But edirdd be a&ﬁmfeﬁmva&&d 'Bhe AssitiddbdrRmartow is generally
stemcells is then performed accordingly. O her

Eansferrad gta a BY6cwdlsstinn Ragaphar dileqipd Bén%@éfi ¢ai be put on an agitator.
t | t

I R e T e

sysidna deseribed EFEIBB@ 125020 RCFHB99/020Reambseperatisn and concentration

ereof _are_  herei.n i ncorpqQrate way. of _reference,
mggem. sls lsarh@yg%r&ﬁnegrawﬁamgfyog)ég%m@%m I peqsateing jgmbers can be
Qéed e(ﬁ[ ‘%@ie?@'thef totdtida abﬂé & ﬁ&f‘%ﬁé‘lﬂ’eﬁ‘tté th& ARR"drSd @Qluﬁ‘hé&lt processing
alners for receiving the biological fluid to

elmndreal@dlsmgdldxmesmpana‘sed conponents, and opti onal I y
one or nore additional containers for additive

PRIk SIE 230 SR IR ShlebBruRERRC B Bl BRBRordsfe by way of

tdiereiide) @estsibbg a Gystaiiefor Whéd Proredstippsnd Shpars@iod NiftbioldBiRal fluids into
processi ng chanber has an axial inlet/outlet for

BRTEPASNSa ICOMPLIFIAZt B Bl Of repataineey) fam deqebrng the biaJagical fluid to be

Feg)ggig&f ’%{dithg Sﬁa?:ﬁecp Hehid! add &t%nal-ﬂf biie bt itidial containers

e ara spate
for additive solutions. A hollow centrlfuge processing chamber is rotatable about an axis of

rotation by engagement of the processing chamber with a rotary drive unit. The processing
chamber has an axial inlet/outlet for biological fluid to be processed and for processed
components of the biological fluid. This inlet/outlet leads into a separation space of
variable volume wherein the entire centrifugal processing of biological fluid takes place.
The processing chamber comprises a generally cylindrical wall extending from an end wall
of the processing chamber, this generally cylindrical wall defining therein the hollow
processing chamber which occupies a hollow open cylindrical space coaxial with the axis

of rotation, the axial inlet/outlet being provided in said end wall coaxial with the generally
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vari abl e vol ume wherein the entire centrifuga
processi ng of biological fluid takes place. The

w@e@eas®sng chanber conprises a generally cyl i Pdr/iB2806/050895

wal | extending froman end &all of the processing

chanber, this generally cylindrical wall defining

therein the holl ow processi ng chanber which occupies a
BAlrldevaIoNaN 16 YdpeR Oihtocﬁie ROIRGE lpf&egst@g cMinkier! itﬁe %&ss@ﬁg chamber
rotation, the axial inlet/outlet being provid

s@t@newdhmthe gmalbastylmhalmaél yesrdallyl mywahle mgmbeat;uch as a piston.

)fﬁ% g%%ar? en nt g var1ethlhoI olym ri)i ﬁ{e:fense?' ngabngﬁanb Ragr $Phhe processing

6hdmml bi/ @1@3 géﬁ@fa'lly Fpligacical Will BRY BP R Sd1ahowdildimembar contained in
E@ston The separation space of variable volune is

fgenem@lly ﬁyamrtcabwﬂ p)etrttle BrOCEHENZPhaaes | Vlprein Apind ingypment of the
Ir#é?% rﬁ%n%{%%aﬁgg al n&gél \rlt\@les Q%ﬁlg%{ a%)%ly% @%/%]' Abl Ile(:: gfember being

ugiblly efovtble withie @gsprogessing memberwbamakm aaeleated rqumﬁrtp foff biological
f.the novabl e penber varies the vol ung of the
§e P Biecesset into dheSepsIAtIN SPAHYE rthe, SligbefQreqpn during centrifugal
¢ 1Bgical
3 ect“%ﬁﬂaiﬁttt%e%?&%%?f’%% PRI TR mpBnos AR (R sopgration space
viattbe outéet depug at aftcm cslpaﬁgal/pmcestsmgt Meens drefporvadedl for monitoring the

g(?sgt‘:l%g?f: @E tn{tqlvf& %‘ﬁ%oc eﬁﬁege e n?rtoﬁ]al ea)éﬁé]%i?)f gﬁ%ﬁ;ﬁ@ggicﬂ fluid
¥hPtHe & pRSIbE lof dePalrdl6d B6mpériehfs. ‘I’ﬁ@tszétérﬁgﬁhhé}r&ﬁﬁﬁﬁéﬁﬂ distribution

Means are provi ded for nonitoring the position of
vave Arangemendr faroestahdisking saleetive| cantrauricasiont bgﬁween the processing

geapr)lgblr(eannfg se(igcﬁ_g% %&g%mer%ﬂ% { 2('1 %nq ethfee Jﬁ'{)ﬁeggmg S n%m‘t)egea%ld containers out

of sonfitntnitatn. val ve arrangenent for establishing
sel ective conmuni cati on between the processing chanber
and sel ected containers or for placing the processing

Aseerding ta RS THRPA Qe sughp S&tteradmﬁtg@stt? gperatgdp arsamtgﬁon and in

E(ﬁoﬁ) gﬁa!rﬁ%%/ PadR% m oﬁécpvhfbh?fﬁ%ﬁgg %r% %@é%ﬂ:?ﬁ’ués%r use of the system
perate In a separation and In a non-separati on

hrchldsfgemevmpimcatwnsahhlpln werdpsvignsgnet ccpnllempllatekl; guchss separat1on of

use of the m i ncl u new I I cations whi
iShasoRfies st gl noC kR JDEOY, RGeSO b fysiom can be
SfrardpRand ngg;ht@tshalﬁtlﬁm cells and in general |aboratory
processi ng. Thus, the systemcan be arranged to

operate such that in the separation node fluids can
be i ninalke ﬁepaﬁat@ntm@depﬂmd%g@ bﬁgmt:akanmtp thehprogessing chamber while the

| a ui n.in
%%ﬁ alﬁer)Fatlgg {):lje %tlc%ar%eﬂﬁ élééeBai;ng et cﬂ%ﬁge% is cén?rlfuged and
sepapabints corapshehispariieha rsa;m@te@ oopoEtsSexprdisab®Rile the chamber is

whi | e the chanber is
rotating or, optionally, for the last separated component, while the chamber is stationary;

and

- in the transfer mode the processing chamber intakes fluid and expresses fluid with
the chamber stationary. The valve actuation arrangement is actuable to transfer amounts of
fluid from one container to another via the processing chamber, by moving the member,
without centrifugation or separation of the fluid into components, and the means for
monitoring the position of the movable member controls the amounts of non-separated

fluids transferred.
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rotating or, optionally, for the | ast separated
conponent, while the chanber is stationary; and in the

w0 e@ndbmss1 node t he processi ng chanber intakes PCTIRROGIEH0S89S

expresses fluid with the chanber stationary. The val ve
actuation arrangenent is actuable to transfer anounts
of fluid fromone container to another via the

B #ears AplieAsidRlcordtg P PoestCinVEHTIRA! whitht d9bhtageously uses the
centrifugation or separation of the fluid into

&tmmnem bahdtcc(némgem@PFBﬁlﬂdﬁOtmdi RET{IRO9M2852,i saparation can

og]e& elz)@/ ?(?ala %Pﬁeﬁr{b tp? °¥V‘§|r t?lg ehﬁattnﬁegg%esr%?n stem cells without any
sl ficcelli sQBsed e tiabigNThd Mhitid) Predues SWtich $Huedes iadthowhdesbribed above,
advantageousl%@uses the separation chanber accordin

tsoinfrpdyged fipt sgpATatiRT chamumr (pyolgwering gha pistosn Onge the product has
f

{r’%élg\g/‘jédrea 19116 tfl%( e?g%(f;'até ﬁ%uﬂﬁﬁ#oa 1st 1'3 Qltetg@{glé %}ﬂﬁhé g@rﬁm HH§ Sdnsor placed

Bed led eﬁt@rcgfehe m’para'ﬁbﬂ charmbeéral a serdndemuomdycmfstypmaigss 10 minutes,

are thos Hg:gscrl bove, ntroduc

t
BrdHEFest 3 1$47b By e hetmseR rdlf‘n@ KA ftﬂdst Qﬁe@[] ells layer. At the
BRRRHGE, diEPIabAE T GAALEd At Vi g ERYidbh 68, 4F S9! line sensor, for
ercemple that descripedowith h@’e@apﬂaﬁoal'ﬁg dh deieam‘mlm cells avhich belong to the buffy-

g eag :%n% g@a%is' ‘fgg f#cf%}c%rg ??Iat"(%ﬁ aI l T‘fg] eﬁﬁgﬁ%vogme,t geptrifugation

I%@dﬂ&@ﬂnﬁ%'tﬁe lcalY @6covéty, dBFer@itle’ 8¢ the® Besifed & oMAS BRA the time to
i's extracted first by noving the piston up. An optical

pquqessSetrmtmmtSf okheehuifpiceatt pells awgs extrastad ¥ tthe deflisatedcleag or vial
L(%P%:%/ C' g tf%g}é E{O‘h ﬁl%l Ir ?egFmg riqtsglrfge':prg n?lg}ng red blood cells are
éﬁiﬁ're’x@ﬂabt@ﬂ ﬁp@&ﬂ:‘dl@l@fdrbé‘% eﬁl Rept Ufitthe Cehatblef Y@akav@Nprocess time).
speed) to optim ze the ce recover dependi ng on the
Berg OB Pasemclang optiaized r@@nps thy be §oaécﬂx§ﬁ¢tww1@se a successive
géa%ngﬁéﬂiéh ?oe?(gra&%nl E}I]&éﬂ %&“tﬁé‘%ﬁl%ddés?nﬁéaea | Gl f&tart. This will
ag or via ependi e configuration of the

poragletestha Gukfiyicpat ﬁmctedmmﬂmnm optimikiny o dharadtéristias depending on the
glther extracted g@gdl cated bag or kept in the

palapelicatiop o ta}\Pé:eI?] U¢h me) . Dependi ng on

paraneters optim zed during the buffy-coat extraction
PhaRBct & RIS %ﬁ@dlﬂ@ SR HuBBoPuldtionn the PHhEPR! H&Rribed above (filling /
cycle(s) as the one described above can restart. Thi
wdlmeld@tm éteetra.dﬁl@nb gaf peased byxthe semedtypeolofireptical line Sensor which

g%%lft%n CbEZ}IIt f on taﬁgr%%%)ﬁ{llioﬁﬁl Sﬁ%ge é)tem%?ngeg S 1%5?? If)\lgggl?aé the plasma
ERRALibH,Cthe %bborpﬁkﬁp@rm&eﬂebﬁ@h of iR Rid Qureplv@;ydswc WikgCkells begin to

above f||||ng /
flow in the tube, both absorption and reflection of the effluent product increases. The

reflection is also dependant from the type and size of the cells. This dependence permits
the selection of a particular cell subset. Finally when the cell concentration is high, the
absorption is at the maximum level and reflection is not possible anymore. This can be
used to detect cell subsets which have different sizes like platelets and create a platelet

concentrate.

To obtain a cell subset selection, a preferred method is to use a density gradient media
which targets more specifically a defined cell subpopulation. This will increases the purity

of the product, by reducing the contamination in red blood cells and other not wanted cell
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sedi nentation / extraction) can be used by the sane
type of optical line sensor which detects by

WO edobaetsson and absorption a nore specific cel PCHIBO@050895

During the plasma extracti oh, the absorption and
reflection of the liquid are very |low. Wen cells
begin to flow in the tube, both absorption and

§1ﬁ9‘sbt§ctrh9 ndenbity Readeéit! MeMh Br Qd¥&t abaﬁaﬁg%StheTﬁ?geted subset. For
lection is "al'so dependant fromthe type and size of

cxa@lpieltp éargmngnmpbnﬂsﬂv@@t, p@mllt S baspsl @eahe can be usdd. dn such case,

@%nﬁt Ig?é"l%l ?nlt gnﬁeld:lasls Sﬁl&lﬁ?@%crég eV\%Wengrﬁ 1? el tleﬁﬁ Bone marrow 1S then
ﬂBWl}fTHll’f’oH@déd'byélﬁﬁeﬁ@é tRGidten) caﬂ@t at BQ&&IOE |5ﬁ11@tﬁiﬁ M@ld@der to deposit
This can be used to detect ce subsets whi ch have

thefoely em thedlpyer of IdieR%tYrﬂTa@léméfl%dlér%PWétaéd grappiecieswill tend to go
pr@? r{rhgghﬁeé' t%}o%f%g?a lgﬁd?en? Shddi %’ﬁ{%t m%ﬁ!)rg& a?%ellsaand platelets will

0 use a dénsi
vemaiin if drogebs thelagers eherf theadnitiye &ohiﬁfel ofboreembrrow is 1ntroduced as

ubpopul ati on his wll _increa esth purity of th
a?tsﬁa@gy %VPF%J@F §15OR EFig otk Qihihis dop B thermachinep fhggRiston is stopped

il é%e&’i%n%lhﬁ rste?%f ‘f@tnéﬁﬁinéﬂé%lrféﬁf(p%ﬁﬁ s inilSedERR A g&htmnal dilution

gradient nedia IS chosen a ng to the targete
scuﬂéeh'e atﬁmma‘ao@llyppa‘fommdtw tret systamo rafitet dbe cenulpm aspiration of the

I ased dla can be u I.n suc se,

ASi P ah offats S1FEh FhSER to Uik S8 F¥hiuge specd can be
ﬁﬁ%ﬁéﬂ oQBdueB @lif@%dlmgﬁ’lﬂﬁorﬂﬁﬁlé 0@bl'le%tlbﬁ‘ &Hen Sty moving the piston up.
i ntroduced by |owering the piston, glcally at a rate

&he ampldmupermaﬁarﬁrmtam%oml@p@mmatﬁbe $t| eellgrthem dollawy.eausing the

ey Bhipk 1 bREOEE bodtEE & AT 1P RSB RSV IRS wiggers the

68itbction Wifithe nivhoaitledrealsC #hich @vdmphit theetafpewd! étem cells. After a
remain in front of the Iayer When the entire vol unme

volumgrredefined by the aperaton decnu, £5 whanetheeefflggntaline clears again, cell
Qcﬁfe'ﬁﬁ&k st!ot)ﬁ eanﬁ%ﬂ{’fbrma(nﬁ gcoﬁténto thg geﬁa? chhmﬁ?r. volume is collected
e pi e i on

I'ne, pi'ston I's Stoppe and s ment a
Bt epasé bag onitil elacihpinther isGcoAipletely epty. mittthiatstage, tl@dﬂseparatlon chamber

%?}91;(5%(11_\ 1&?151;}1%13‘2(1 f»ﬁﬂ)lcigsﬁ% ank Otgagltghgo?@%ugﬁ lg;ruf)q ﬁ[gré‘: collected cells
Q’quﬂl%duée'aq{i kfe §& oh%ﬂ&ﬁﬁélc f(ﬁRJde' 8 aglgﬁ?%gq wdhing solution

the system Centrifuge speed tan be |nc
likelsedime t/ hillwinginel solptioa (dltemativesswittphbsphitechuffeneshsdytaom er other can

B PR 1sED o TP chSamitne Riasting soluph g HRRED Tl igp wil stop afier a

pRUSeABinEd QoRide o1o%ken AR ICAEMbE D RERPRIIPRUNEA nd® sedimentation step
detected by the optical line sensor. This triggers the

tsoher petfenmeds duting Wb[ﬁléin thel esdlection bag capghbe: iaghed disprgstbe supernatant
{t)%%uée%r %eu{-lgg ged%ﬁélﬁgtlons t eorve ]xr}!a? ueﬁ Eén%ﬂ 'gﬁﬁgenp Ymedia. The

e opera nenu, or Wign Re’ cPears
agRiratant ebnsisting of the washing solutlon and density gradient media) is then

expressed. The process is stopped when the first cells appear again in the effluent line, or
can be repeated to obtain a better washing. Cells are finally collected into a collection
container that can be specially designed to facilitate further use of the collected cells.
When needed the chamber is rinsed. Such cells are readily available for reintroduction into
the targeted organ of the patient, or can be further manipulated for selection or expansion
purposes. To this effect, the system could re-suspend the cells directly in the desired

culture medium.
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col l ection stops, and the remaining content of the
separation chanber volune is collected in a waste bag

wanitellotehe chanber is conpletely enpty. At thi BCHIBGE/050895

the separation chanber is rinsed fromall residual red

bl ood cells thanks to an isotonic solution. The

collected cells are reintroduced in the separation

Ahﬂmefeﬁnwlsbmn fan RisBGEaeGity RYadlentasdiin Gositd/id Mbubating the
ke saline al bum ne sol'ution (alternatives with

‘pmpsmhgpw 1nuaf fmediigh thet gontaims gnic a;d,s eatedpweithy mamoclonal antibodies.

The cel an shi ' ' e
S5 KevafHifin RrnSq 2 edehBad 95 ByPitaBh WORR B0 8ed [ ifigeninBiosate).
The Prddagurs Hariker as follo@RPAehliNcti dontainidy Mdtobeads 11nked to a specific
sedinmentation step is then performed, during which

enfibody| i eixedntopthy blead Huodis Hoataiing ghe Hslls w einfeaestnAfier some
r S
g-lré:ﬁlgéfﬁ)ﬁdtl % dﬂhg g?lﬁfo‘gg%%%%(ﬁ%aé g)r {r%lg{ggly cé( égﬁ}f;e télfgeted ce,rlls causing
the# dmsiny g chariget The mdlreiemﬂlehypcglraﬂ uﬂmtthe‘re@aaa)tmmchamber and a
hen expressed. The process js stopped, when the first

wvest fepdty ssparption riStWéFl |aaeﬁ%scrlb?fie n parkigh, patents. When the

56‘?1%@&%’0& R Qé®, ?w @)&ﬁﬁtaﬁﬁﬁmxﬁ%te@q{‘dﬁ' i &a&é%@llﬁ% the waste
[ected intoa collection container that can be

bq@candl thyn dbs irgth eellst aref aleo |discanded.f The lvells of enterfest, garked with the

col | cted ne d . the . ch nber i nsed. .
B 1and Fherd ot PR aBaRatsbt dpsiyy S SRofiscRRigines to exit the
ERtinShek MPhdyadad b IRE @A NN @h dpbRopPiaicl @taind® an@AIT f¥8ded, subsequently
further mani pul ated for sel ection or expansion
pashsdde semavs therangibedy eelution.ne syst em coul d re-suspend
the cells directly in the desired culture nmediumA

n h t
megl e o?; ittt gq@tgﬁ%fnﬂ?gﬁ 10%1 eﬁ%r ﬁb%s@%%ﬁ%%g \Akgl%r?&d the collected
caidi wam t bat cammoétad,nusiigc ra@éqﬁﬁdsedhﬁﬁlhed ¥ tfhe mdevicd oslidwing their

ant i bod| es. Such separation nmethod_is, descrjbed in

Bamp aélgatwoa o i) priRndeby qardiplogy ApRligstioaswrh dejige can be a balloon
Hh c n

RGeS 48 Gt i Bl A9 Wcall) REEHTtpos? Rfs Ml for instance in

adsecibﬂimwltb racute oiyocandiah mfanagon treatmehtsslmthm aasee ragpiantity of 10 ml of

After s ncubahl on tine

' et 0 Gols ALt 563 a0l lsdPi o Ran eHae AEpplioon at regular

Heaeal )ill&@m%hlﬁ@ ABreadin 6?' the Widn | 3118 "R hPRhS8E HafthRed ABscribed by
separ ati on chamber an a _buoyant density separation is

Zeihet ettabth aasciensificmapeard TORCGARE i Eircplatiem Ostoben2(02).he
sedinentation is conplete, the supernatant is
0 n .
FREARCHCE AR PERART Bl TP B 805 aone o n

C@h‘@h@lﬁdn withithcoshbitietposdible dﬂ&iﬁdﬂ%&ﬁal o6 thd patenCs glasma to form a

havi ng the hj Ighest densi t}; Il be the | ast ones
platelet gglkthat will facilitate wound eahng Such platelet gel contains growth factors that

can advantageously stimulate tissue repair either alone or in association with stem cells.

The whole process can be performed at the patient’s bedside, and is therefore considered as
an on-line process, as illustrated schematically in Fig.1. This provides significant
advantages, in safety, logistic and response time, and does not rely on any specific

expertise of cell processing.
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chanber. They can be collected in an appropriate
container and, if needed, subsequently washed to

wo eovomeoeshe anti body solution. In case of i MeERCEHIB2006/050895

rei ntroduction after proceds8i ng has been perforned,
the collected cells can be connected, using aseptic
techni ques, to the device allowing their

Thé ke RéAh alf @ﬂlohg tallg@te@%lledﬂbsetfean Bé"déh@'d%ﬁ)i% the same collection
applications, such device can be a balloon catheter as

progedure) bahmtb dheaphigetive th ssabiih qelli supsats att diffswnt imedntervals during

*hl ksemfor r 1st ance in association with acute nyocardi al
SrarcPER teat nents. In this case, a quantity of 10

m of the concentrated stemcells in steps of 3 m is

Thé ipveatied providdsad syerh g “eastb@Opackt’ thatgson@ding Alkeidy ahe individual
allowing the spreadi ng of the stemcells. Such nethod

ﬂl&goaa@@n stgtilec sty etor bgelmrm the cllectipny sgparatien fand transplantation
fk@g 1vé]& ﬁack Qah b4 fl‘ﬁe(p_iﬁ P ef1ist9Havi AJgniS aPénents each
a et co olT'e ts

centrate ction, arveste
omnaihmguséldpﬁhb]nesebor kitr anersbt fmtth@boma mhrro\hraxu‘actm one set for the

ossi bl y obt ai ned at  ent
e RS P Te 0TJERODIRL (PP bATeAr 1 By SORAAGIOEd in FP-B-912

bephddBCT AR 0RO P3ednAtond 8Lt i‘éPﬁfe%ﬁ?ecﬁbﬁ’W? Belfs2BLAH set can have some
that can advantageously stinulate 1issue repair either

vartations)rth¢ encalaying the highesti vetsatitityrheing the tram$pdantatisineset, as it depends

PE 8 e Rer g st B RaraL I bl AwaSiet sl bied B Mg et Wilngurations
hllelluﬁgnra&jdqﬂmhgryatl cally in Fig.l. This provi des
signi ficant advantages, in safety, |ogi sti c and

response tine, and does not relélon any ecific
Bogsthly these gts ¢an he prpennaecipthaltogether g1 tv&q:?ﬁ p thige Gagyhegprgconnected,

Haif P%s@%ﬂwg ke \%ﬂﬁ? & ﬁ%é: ?rhlﬁf ﬁ:ﬂ%ﬁ& sggtéllnngf hée r%@(ﬁﬁlected a practical

ection procedure Jectlve 0 use
salatiorc eddsisssudfsesing sfecudilf fdesigndd dsepic cornectos, dikddlid Mgdlock system

oflgred Sb s ok DL &t sgéﬁeﬁlhgg%gét‘gﬁg%-engmgsggg&é‘h% 6,536,805
chFB@3885S BlEGhlkeGhHClohnt@lonPGfd BERrdRC e ﬁ@ 1i:bﬁ}ﬂactlons thus

separatlon and transpl antation respectively. Such pack
vamtijring thsentera of m clawsedazftyseene rAnotteey pogpit8lityompad bagmtennect the set

each cont.ai nin 0sabl e t or kit: on.set for
FREE BondimPpithBerd-SRe; ARy oir B aBpve shiaiifighRG: bR-connected, or
BRIneed Sedncdstiiib cdi&h&ftﬁfgaiékfﬁée Qf a dtekiVPSorABGBfF RRicenewill provide a
system descri bed in EP-B-912 250 and PCT/|B99/ 020523

fmgtionadlysdesefl systeme Spelt ﬁ}n@twmaélw desed slystems Eh@hn%@thecmd of clean
[ o) { t

VY857 TR0 e 5, 905 b DG 57 pering oo o

fhegeadidnal unit environments, which generally are not equlpped to meet these

requirements.

Another refinement of the invention consists in a bone marrow aspiration container that
will act as the separation chamber in second stage, referred as a processing chamber. Its
design is similar to the separation chamber as described in PCT/IB99/020523, and it can be
fitted with a special needle for perforating the pelvic bone. It is prefilled with anticoagulant
or can be primed with anticoagulant prior starting the collection. Once the bone has been
perforated, bone marrow is aspirated by moving down the piston of the processing

chamber, activated by a manual or electrical vacuum source. The processing chamber is
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of the targeted tissue to treat (eg. bone, nuscle,
vessel, etc). Individual set configurations are

WO bdoggowat ed in Figs. 2-7. Possibly these setSPCHIB20&/050895

preconnected altogether or Hwo of the three can be
preconnected, if for instance one wants to use a fully
cl osed system |If not preconnected, a practical

fh UhdeRBd D MSEchtrdigd! 8T THe MR hhY 2 IAIANSEnASER hrfay of tubing
connectors, |ike the Medl ock system offered by PALL

linesfand A@Ey isseahnecied oh thaichambes Sepatetion can 8%0 tedsgitiated according to

868,433, 6. 05 and 6.655, 655 't nsure t .
B ROET ol BB e i alriane. 3 PefE St ceeptygation protocol
ARbthenRifinbmkbnt 3T3hd RReltidd &nkidtsGh call€tiag ekt Sepatadd cells into a special
Anot her possibility would be to connect the set using
gondaiper; that eanrgasidy ba gomrssiedeor fitfad tofthe Kesterpggiafusing the cells back to
Fh%g;akigﬂf.r §ﬁéh%%ﬁ%aine9 rcgn 68 gﬁ?ﬁlﬁgd SyTi lﬁ%qﬂ{éﬁ%iﬁ{ja ¥ Jogn@&or having one
aseptic connecting devic& or a sterile connecting
cel/cameetedvid the pearatiben set,fandahée othet énd ejuiyped withsd &rer lock connector
tZuch functional lly cl osed systens elimnate the need of

r subsedptsoectiontamsatheiely systens, a very inportant
advantage in operating roomor interventional unit

BB BROSHERA £ cotitoll 1GERRhaht ftd Hd "Bk, @Bg&/{?ﬁgﬁteif.onfef%llection kit

these requirenents. Another refinenent of
incorporatesrevenytiaing necessary taoparformethe marrawFspuationn

container that .w.l | act.as the separatiqn chanber.jn
&o L5 rpu pgjat willifar, S@EIC e, 2 popg aToR RS TS pf (e TYCO type)
degrdiypically intlddes a héedld) for PORG PRGBS of A ABKEE forein puncture. It can be

described 1 n PCT/1B99/020523, and it can be fitted
wi direcilysenagesad tadkairest gfdhe kb viagy sencaek vHue peothercvabene.

(P ' it h_\ant.| I : ri med
b\}i Phé gﬁ%‘l%géoéijgﬁggﬁl"p?)ia%rﬂes(?egrq? ipglgi)?lﬁ{ehegagﬂlr%g)tn I‘Ooln. Once
t.hA fidrecanalse bheeredoen filnr adlkdtion kitetonfilterahe intarfspaftat edllection, as

by. novi g(g down_t he piston of the processing chanber,
activstratedinbige3Banual or el ectrical vacuum source. The

r ' harker [ d:.i ri .
O Php oIS RAROR (R AED: WBRRLLPie NaP skont, HG AR bag prior
t uptonessingnes and bags is connected on the chanber.

Separ ation can then be initiated,accordi to, the .
Fr D00 FEICPTBEE il bY BoOuS o] 3 AiLUPRSrogEL ithe Thamow and/or rinse
bufte\mfepdtappBEHLId. f Ugati on protocol . Another refinenment

of the invention consists in collecting the separated

€ eAnaisépticeonnestardPall AEdhorsimdar)ichmbe used easily be

nnected or fitted t he system reinfusing the cells
ERE RO fom B gan ok farmBls b CoBFTA BUBRYSC "2 or aduat ed
€Y1 i QfRectioh ketdvitidub fiBere wRh BEAd Adedida/ preeoBi€t&@¢h the processing kit.
connected to the separation set, and the other end

equi QpemityiX of saripgesrb.| ock connect or
C12 Collection kit without filter with bone needle a not pre-connected on the processing

kit. Quantity X of syringes b.

C21 Collection kit with filter ¢ with bone needle a pre-connected on the processing kit.
Quantity X of syringes b.

C22 Collection kit with filter ¢ with bone needle a not pre-connected on the processing

kit. Quantity X of syringes b.

In all these configurations the bone needle can be replaced with a needle for vein puncture.
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for subsequent connection to a catheter. Fig. 3A shows
a collection kit without filter and Fig. 3B with

wo 2dobaneesiThe col | ection kit incorporates ever yPei/mBR006/050895

necessary to performthe nmd2row aspiration: a. The

i nput point will for exanple be a bone marrow

extractor (e.g. of the TYCO type) and typically

FRCUUBeVs a p18&ikifg ki thRoR AdRMBE 14! bE cBiineRtedq8 Fhé& pfeQiously-described
vel n puncture. It can be directly connected to The

edlection kit Nia dui asepticscoaneatiopcock val ve or ot her val ve.

b. e 0ol. nore rin ._..MN). as needed to rform

81 T EseBlic Biseofet! CAHFBe pedormed Via 8F aRERE Einic il W pan D
cobt @hérsPor Kipikd dnhédtblindeNgsephié¢ Esnditadnser col | ecti on,

as illustrated in Fig. 3B. d. The collected marrow

bf Aptoptieppl skrip ghampeegandd be usedtia proyent ubbjastegtezing into the processing
trﬁ;ﬂﬁfer bag prior processing. e. An additional
syringe can be used to add a dilution product to the
oaThedirenidh@f thé flsid pattecdn be eosérf bypptopcadk walvd ramfnmounting three
asepti c, conpect or 1(Pal | ACD or si gll | ar) caq .be used
Thopcke it thisexrimplec aranogier £pg,0bvalve & g 8 mugerrerplys

oll L . . 1 bt f . |
rrlfelédﬁ% gﬁatlﬁ ghacggénelrr] g@i éexglﬁlgnh<el %Sh%gsglﬁ%gelgs]%ﬂngﬁlizfgw&l gnt Ity 99/02052
X wfused fargesephratiGh poc&sl | ection kit without filter

Wi one need| . not. pre-connected on the processjn .
£1 gl ipguci istPricTiol o S afuber oh St SHjer by a line
fi bqufipped With nddiBor@ @BAMR i Bnd(sHikeE @bRREiods . ON 11N\,

processing kit. Quantity X of syringes b. C22 ) o
Colsatsllito ar waste kg is used fasdissandied brasetcandalensity gradient media input.

re-conn ed.on th I i 0 it . ' f .
y RGRRAT EhE g dpn Pl BETTEAT: il AP bl 8t wansptant ki
neadlagepttofect@(Palt ACD\b1 imilar) €6dllddefuséd wethis line.

puncture.Fig. 4 shows a processing kit that is adapted

to be connected to the previqusly-described collection
[khe mainavagiants of the progssping &ftiggludes. The aseptic

PR Re P YRR g £ 201 Ko bomnector

BAdeproasssigikit withn tit¢rimedmie bag.

Fig SA shows possible individual elements of a transplantation kit and Fig. 5B shows one
possible combination of elements making up a transplant kit. The transplantation kit is
adapted to be connected to the above described processing kit via an aseptic connection
and will contain final product for transplant. The aseptic connection could be performed
via an aseptic connector (such as Pall ACD or others) or a spike connector under aseptic

conditions.

The transplantation kit could include:

T1 abag

T2 acollection vial

T3 asyringe

T4 a specific device for transplant (e.g. a catheter for myocardial infarction)

TS acombination of T1-T4.



10

15

20

25

b. An optional drip chanber could be used to prevent
bubbl es entering into the processing path. c. The

walreoeaviesn of the fluid path can be chosen by BCT/IB2006/050895

stopcock val ve ranp nounting three stopcocks in this

exanpl e, or another type of valve e.g. a nultiport

val ve. d. A separation chanber for exanple as

C’i@ﬁéih]l}b §sbaking Effe Brafdplam@forakiel whlbad h%ﬁﬁfn%%i’cm& #4384t one specific
for the 'separation process. e. Additional product(s)

(evdent tmiteansplantt T4H Wh1q}u¢qnulpeec¢mmngdnw1th various cgmbinations of the other

e%rﬁnﬁorn(e?{q sqﬁrs ex(aénéﬁ]ekaégz%) Sﬁ\)/ﬂecﬂoﬁ) Ofa1 95,1 m)é/orn :} syr%nge Al“3.

satellite or waste bag |s used for discarded product

Bipd 6diflosttates diffefbne sémbigalichsi fop tiaking. upAd cottiplu sﬂ's'teﬂﬁé The complete

with an gptional internedjate bag guides the_pro

Exstemm ean o5 53gmRls beigomposed %franasce&hl@tlee ﬁlf\é&PB?CUPPé‘Pq (C11 to0 C22),

r hi n
ORRIcE R ] (o P20 hda BandghA KRITL P T o BfberbOf iR
kit W|thout i nternmedi ate bag P2 processing kit with
Figt & mvealidietgearh af. anFall-ilb-Ans fhons npussw Ipracessmy sétdimavhich a rotatable

B b ambeL bR G bl e R bl 20, Al HET/1B99/1020523

boRRRMdsa bepatdtion KYfingd &Has B @yel alldoofor keblledtion 3aRiaSplhMation of the
be connected to the above descri bed Froce33|ng kit via

aﬂISaEb@wllﬁcmmhé@tqomstamﬂ tlw inputcpevintafos ekample aphangearrow extractor
or e J t ) ct| oul
AL s s DR R e R fp g procesing

chianfich ®BSTh® prozessrigkleit bUdRGRIsEN a %ﬁ&fck&&h&t B connected to a washing
conditions. The transplantation kit could include: TI

bagaaBZTzna del 1qectensity viggmdion nedia/wagie baga hdpe@ptivell as the

R B PRI DA R bpiher Bk Lo @S BYARSEENE conncctor to

theestopoark blhe drr tonshd @olledtioankki a, worlto #w aranspizinminn kit c¢. The

incI de at east one s eC|f|c devi ce for tr Ian
t CoRPRsity ofi 2 pecifis (ﬂgglceoﬂag; (&8 1ahqéatheter for

thyB@di'dlal infarction) fitted with an aseptic connector for connection to the processing
chamber b3.

Figs. 7A, 7B and 7C show the operative configurations of the components of the set of

Fig. 7 for collection, processing and transplantation, respectively.

In Fig. 7A, the collection/processing chamber b3 is connected by an aseptic connector to
the input point of the collection system a, so that the processing chamber serves for the
collection of the extracted stem cells. Intake of the stem cells is controlled by displacement

of the processing chamber b3’s piston.

In Fig. 7B, the collection/processing chamber b3 is connected by its aseptic connector to
the stopcock b1 that connects it selectively to the washing bag b2 and to the density
gradient media/waste bag b4 for the above-described processing operations, which
terminate with the processed/concentrated stem cells being returned to the processing

chamber b3. Thereafter the processing chamber b3 serves as reinfusion chamber.
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conmponents for exanple a bag Tl or a collection vial
T2, and/or a syringe T3. Fig. 6 illustrates different

w@eovbilomssi ons for maki ng up a conpl et e syst em PAHEB2006/050895

conpl ete system can for exda#ple be conposed of any
conmbi nation of a collection kit (O 1to C22), a
processing kit (Pl or P2) and a transplant kit (Tl -

iﬂg 7casho%wprb€éisﬁg%}iﬁnb&lm aftet &s&nﬁé&%%rﬁfth@:ﬂopcock valve bl
-i n-one bone marrow pr ocessi ng set in which

pbthatpaedessipg &ﬁemnnqe@ tatheetransplantodevineaofishe traQSplantatlon kit ¢ by an
S5360 | Bafksh, U SRR S EBU 0P8 iy s o

paticne Chh W a@drdllearts}pld@maaém@m @if tﬁeh Procedsiry/refifésion chamber b3’s
collection kit a consists of the input point, for

BistORpl e a bone narrow extractor (e.g. of the TYCO
type) fitted with an aseptl c connector for connection

This b JAiRERSiBI oft ITﬁéﬁﬂ %r tnp rc8 % lébﬁmeket the processing

conprises a stopcock va nect to a
tlzgnbe? barsdletiivedy thethe |cbye<gna&utet; tor retheatmamtler dfcthe pthcessmg kit via

i coRrocB el hapTs B i BB Pt e 1 PRt sequenial

1 , t hk.eth 1841
%ﬁ&?@aﬁ%@?ﬁsﬁ% S réifiukiBn! Gferdifens oPhs Frotides @ pdticdifrly compact

gxshen thas desfs nat inslude fany: noevsagieeléroents anchis gbavenigng tgusea
catheter for nyocardial infarction) fitted with an

f t tp. t LQce . .
ERSDAAF #BIARRC Shod 6o SERRRE' bR Bk R BEIRESHI an optcal tne
SnRb1 DS using ARG alssf)r;itm B0 TPREHEIRE préfertidieabe célfs thidiigh & transparent
for collection, Erocessn ng and transplantation,

fubsplligt 84 ds the qoptigyrgtiony af a tyhe coptainieg rlsay liguidokkhare dight from LS is
t
| npﬁ?&éa B bésfssfﬁi?&gw DYordArd GERLLE REGH rt}fecﬁ%t a{xgsé FE 8B is the

pol n ection system a,
pordipasagion@f ahabﬂmmtaamng esllf inrsusgeasionlin aeclealolnqmd ihhikeis case the cells

Eloet B o rsyiom SpreBunEK > Gpobg b LA Revendhiisior R and by a
Rirsl &Ht&:tt&rR dis ?ofédgatt ab&ut 0080 IR A8 tFlg g 'isoﬂ‘@%%hﬁ?tgatlon of a tube

chanber b3 is connected by its aseptiC connector
cmalamgmpaqm buid tvettere oo tight s reflected. ddg BDedhpws @ vemtical view of the

BESEAL Be SASomB R sl of LELR i sl 8] et 31 neiRR! Showing the

Mﬁéhst&* tHeNBdrivard Blud (Fbli)0 ¢ 8fesA Bk NEBRICY, aF&d/aﬁI R (Fred) and
cells being returned to the processing chamber .

aterad Red €kredhlighir ocessi ng chanber b3 serves as
rei nfusi on chanber. Fig. 7C shows the processing

i\i‘%a?g ?r{avs%sthe atSIf)ﬁﬁl Qgﬁaﬁ? pefil ioBHceIlrlﬂ{Q getﬁgof‘ YRRGRE l§'ecorded from the

“forward” and “lateral” sensors. The information obtained from the “lateral” reflected
signals can be used as triggers for starting or ending the collection. The sensor output value
(Y axis) is the buffy-coat (BC) extraction volume in percentage of the maximum level. The
X axis contains the information of the volume passing through the tube (also in percentage

of the total volume).

It is to be understood that this invention may be embodied in several different forms
without departing from its spirit or essential characteristics. The scope of the invention is

defined in the appended claims, rather than in the specific description preceding them. All



of the processing kit, connected to the transpl ant
device of the transplantation kit ¢ by an aseptic
w@omaaetestr . I n this configuration, reinfusion PET/IBRE06/050895
processed stemcells into tihe patient can be
controlled by displacenent of the
processi ng/ rei nfusi on chanber b3's piston. This
sﬁ’eé)(ﬁhﬁﬁ@tthatefdl1e§mﬁﬁl ﬂiaemuaaﬁngafana hgn gsspbqlﬁvﬁ&me&ﬁ fHeSclaims are
to connect the processing ch selectively to
thereforglintenddddn briembzaced by the ¢1¢1er enai nder of the
processing kit via the stopcock valve bl, or to the
transplantation kit ¢ for carrying out t he sequenti a
col l ection, processing and reinfusion operations. This
provi des a particularly conpact systemthat does not
i ncl ude any non-used el enents and i s convenient to
use. Figs. 8A, 8B and 8C show the principle of the
detection of the cells by an optical |ine sensor LS
usi ng the absorption and reflecting properties of the
cells through a transparent tube. Fig. 8A is the
configuration of a tube containing clear |iquid, where
light fromLS is unreflected and passes directly to a
forward detector Ron the light axis. Fig. 8B is the
configuration of a tube containing cells in suspension
inaclear liquid; in this case the cells reflect
light in randomdirections and is captured both by the
forward detector R and by a | ateral detector R
di sposed at about 90 to the axis. Fig. 8Cis the
configuration of a tube containing opaque |iquid where
no light is reflected. Fig 8D shows a vertical view of
the optical Iine sensor with the |ocation of LED and
recei ver devices, in particular show ng the positions
of the Forward Blue (Fblue), Lateral Blue (Lblue),
Forward Red (Fred) and Lateral Red (Lred) light. Fig.
9 shows the typical signals of the optical |ine
sensor, that are recorded fromthe "forward" and
“lateral" sensors. The information obtained fromthe
“"lateral" reflected signals can be used as triggers
for starting or ending the collection. The sensor
output value (Y axis) is the buffy-coat (BC)
extraction volume in percentage of the maxi num | evel.
The X axis contains the information of the vol une
passi ng through the tube (also in percentage of the
total volune). It is to be understood that this
i nvention may be enbodied in several different forns
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wi t hout departing fromits spirit or essenti al
characteristics. The scope of the invention is defined

w0 poobheoeappended cl ai ms, rather than in the speCiI/iB2006/050895

description preceding themi6Al | enbodi nents that fal

wi thin the neani ng and range of equival ency of the

clains are therefore intended to be enbraced by the

claims. CLAIMS 1. A system f @ AMES extracti on,

col l ection, processing and transplantati on of cel

subsets, including adult stemcells and platelets, in.

bar t i Aubxsten gpr dheygrtracdion; collertioag pracessing andrgeangplaetation of cell
y . {,Si t._aof di sabl ri .

hitSeSy MRUAE Rhle” 8 ReiEionf’ oL AL SBBMEL S orgen repair in

tdpaterhtivg tid@iciRg ilid Sysedi RO/IEIKIBE A sl of digmphisld stedtle fluid-transport

meki ng i nterconnecti ons between themin an aseptic

plamgats that, aresprie-qonpegied 9F that iggluds raseptici eRPNEEiPrscar afepdapted for

ﬁféﬁiﬁg'iﬁtefc%ﬁhééﬂb AwBGEALR 1h 3h 2DPRE nYnn¥E e s%*‘ﬁ%fulﬂfn%:
or &xtracting bone marrow or other sourées of ce
subsets froma patient; - at |east one chanber for the

€ olanegxtiaoting de\dos sfor kxampld indidihgsi needtef farHwneair| vein puncture, for
subsets. extracted fromthe patient, jncludin .

o oREE T OB A 7 RRGRE 2RI AR ¢ he
extracting device for harvesting the cells extracted

f r amnidse ofathfibier Ryr tHeecolsétics pkdt@ssiley b reiffusion of the cell subsets
processi ng _chanber adagted to cooperate with

pr c&taeied gireguitherepationt  preludingn pr ellestiom gchapber  pre-connected or
tr rati ; .
e R Ll
delbyvihe esttrhéilg devidehe ppadessing chablssreidaptedgo codpepatt iwdth processing
processing and rei nfusi on chanbers are separ t?ﬁgpd

ar €IPIPEEHR IR EYTHRTOLSTE L CHA ERREIEH PRETalipnS ARicthg harvgsted cells; and a
e Ol 36 SR SOAREL LM RE Sehy o BA W he patient
pr odlesainrthe eolidction,oprocdssimgemnd geinfision chambers are separate and are pre-

col | ect i%{];ﬁgr pcessi ng-{)ei nf usi on, charrblﬁr.; and - a . hamb
t r SRBPTCSH &Fi BYFTERICE'R I6r 2B FEEY o TBY UUIRRSE  Bforessing chamber
tNerb@HES HRI IMGHARBICtibA 0@l LIRENHADPRICEEASSSARE, | $ processing-
back to the patient. 2. The systemof claiml, wherein
t haeigéusiasf chambpoeratdlectiamproressing-rpmdisiarechambey and
blister pack on a support such as a tray, the blister
pack | one 1 t.fo Lyl i
P bl B Sl RUGE LR carlr SRRt L AHAER chamber for
r eqRlivérivg @o@sdd clls bixk teahe pdirht.i ncl udes an aseptic
connector for connection to another part of the set.

. Th f clai wh [ h f
gi spoigé?élséstt%g]éﬁéﬂ%glaig]ﬂ‘é?li%é’e ’et S5t grg%%s?)ogabfe gl%}negts is packaged in a

blister pack on a support such as a tray, the blister pack having one compartment for

receiving the entire interconnected set or a plurality of compartments each receiving a part

of the set that includes an aseptic connector for connection to another part of the set.

3. The system of claim 1 or 2, wherein the set of disposable elements comprises three

kits of disposable elements, a collection kit, a processing kit, and a transplantation kit.

4. The system of claim 3, wherein the collection kit comprises a bone marrow

extractor device alone or in combination with: at least one syringe; a transfer bag forming
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kits of disposable elenents, a collection kit, a
processing kit, and a transplantation kit. 4. The

waywbamest claim 3, wherein the collection kitPCT/IB2006/050895

conprises a bone marrow extlfactor device alone or in

conmbi nation with: at |east one syringe; a transfer bag

form ngthe coll ection chanber, and optionally an

ﬁfée %lléalﬁﬂ’ neHaRtbef, Al opRABRART hANadeptid NANREAGEFS BBnnection to the
5. The systen1of claim4, wherein the collection

Rtopes‘smgtlﬁbr conprises a filter connected or

connect abl e between a syringe and a transfer bag. 6.

he s 34 L0, 1

St oob ke S Bdids, Suter b BB R, REREF 3RRscs o fler

corfeced bt eormectible betweed anethgoarida frdisfepbag.essi ng

chanber via at |east one stopcock valve or a nultiport

val ve_al | owi ng sel ective transfer_of fluids to and

b7 om Thes %@&fm b et igiEn e BRSPS k6 tpmRgses a processing

Enanis ahl &t oAk Qﬁ’srp(ﬁa)ble E(;lﬁalﬁ&o&%ﬁ&t&gtocﬁ@ Stlessifid Bhmber via at

connected to the collection kit or having aseptic

astnaet stopchok valye e @t moltippd vahe albwieg S¢le¢tl\k:| trangfer of fluids to and

TR Y HE R T I T —

ERatep | l%?ﬁg’itdoﬁﬂedféd & thd 201 RBLIGH kXS Spt}ia@nfgoaﬂe&sbﬁtﬁc f@hnector for
connection to the transgl antation kit or being adapted

emeghiN ﬁoqhgcplbg@pm kit o being edanded for makiing an/aseplig egnnection, and the
éll 'esqin% chamef‘>re1e gﬂﬁt{%ﬁnggéo%g&% g tlJi(e {ralisgfaﬁ'lor on %’tngrr ha?v%’?g an aseptic

FrHe equi ppe nor e conn
cainaeiet FarGoanksttioh a6 #e RARPRNMAGLS kItQ)rtHéﬁlngd@pl@@ Q’&fr makidg an aseptic
or nultiport valve. 8. The system of any one of clains

GORNECHPN. wherei n the transpl antation kit conprises at
| east one transplantation device or a conbination of

t le
"7‘ a‘i"lg% )f%ghgrtl Ibf; ﬂg ag?‘pg&%:lgl 3 I\f%s%ﬁl ﬁnﬁér J!o‘ﬁﬁﬁfses"é‘ﬁne equipped
wychlomg @r nfre Tomnestoss Fancofineating pddaﬁenhl mgntainarsmp thér stopeatk valve or

gg@r o%ﬁs& ng chanber is a hollow centrifugal

§- chamber having an inlet/outlet for the

ceIIs to be processed and for the processed cells, the
BRI OCe¥hé Sdteah 8NBS! orfeQUTciimk Bdo 8, Whyrel tBe Eﬁﬁ%ﬂntd@%h(ﬂi\t comprises at

defines a separation space of vari abl e size for

leagteing itiagsplandation deyiceton @ cambination ef pigeash oadhiransplgntation device with
t cessed into

AL EnCof Bl EH Cokeli v RRLPSRT 0200 cos

processed cells fromthe separation chanber via said

out | eThe system of any preceding claim, wherein the processing chamber is a hollow

centrifugal processing chamber having an inlet/outlet for the cells to be processed and for
the processed cells, the processing chamber containing a movable member which defines a
separation space of variable size for receiving the cells, the member being movable to
intake a selected quantity cells to be processed into the separation chamber via said inlet

and to express processed cells from the separation chamber via said outlet.

10.  The system of claim 9, wherein the centrifugal processing chamber is generally
cylindrical and is rotatable about the cylinder axis, and the movable member is a piston

fluid-tightly movably mounted in the centrifugal processing chamber.
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10. The systemof claim9, wherein the centrifuga
processi ng chanber is generally cylindrical and is

wo odoatiasbe about the cylinder axis, and the noREDIB2006/050895

menber is a piston fluid-tilghtly novably nmounted in
the centrifugal processing chanber.11. The system of
any preceding claim which conprises: - a device for
extracting bone nmarrow or ot her sources of cell

$ubsethe §ystiih af B/l préd¥idingSAith, h¥dhCRMRIsE connect abl e
by an aseptic connection to f he processi ng chanber for

collecting stemcells extracted by the device in the )
pr oced dpyige Eranizasting-bone maskoxt orfBergiogyses ahpel subsets from a patient,

cont af e HeG Qgﬁﬁ% %gm'i ta'bféeb)p ér?%ﬁeﬁ)ﬁb NGnfRAERES the o@éssmg chamber

| east one s opco Ve or ort val ve al
sel ecfdr\cellédtmgsfem ce:lfs ekiradteds by theaiedicé ilthetphacessing chamber
processi ng chanber and to and/or fromthe di sposable

conta| the ocessi ng chanb e|n canne

C ot ne S b ORI B PRI 1 Tt eeSpg cpamber via at least
conneghditopciek valvlor GAStipSH Sakve %ﬂ§mr@g§elﬂctﬁé‘ trRfrCHF fluids to and
connectable to the processing chanb an aseptic

connefroinothe rfrogessing cpamb@smdn‘@ andémbfecvmttbe aimposeble contalner(s) the

rei nfusion.c or the d v of progesse lls

! her cPiRePaEndARRET bRine panécinle & fedtioiodk iy TS ive via an
pr ecegicpeic 6oriteBior;WA@r ei n the processing chanber is

arranged to produce a particular cell subset enriched

product_ (including Adult Stem Cells_ and atel ets)
13.- The e§§ﬁs‘21’@n‘if@fsl’]&ﬁ§?ﬁﬁ? devige ﬁgnmcab%ﬁ t%ﬁ@r@mpsmg chamber by an

pr oce;S% 19 c&nﬁg?@ﬂ' fblsthgﬁ)f(gﬁent {)ase PR &8s I’é?lffuﬁ)ﬁ 'Eh:amber for the

cells |ng a Sity-g process
by cedd:lmmsdnfprgcesﬂeﬂcellhqumt@meq:ﬁnany precedi ng
claim arranged to process the st emcells using

] cr oheads coated with,. no cIo i bodi es. .
B <t CHRESEHaDR G Dby P Btedr e Bty RoCESH ik amanged t
pRIdLER s bhfiRuReNRAr sitRét @ﬁﬁ&féﬁ' pdddétt (iRE18MIEaAdult Stem Cells and
reflection of light by a cell subset passing through a

platelgipar ent tubing. 16. Use of the systemaccording to
any preceding claimto prepare a platelet concentrate

190 o388 80 2 BB P ob SRRy s

separate the stem cells using a density-gradient based process followed by cell washmg

14.  The system of any preceding claim, arranged to process the stem cells using

microbeads coated with monoclonal antibodies.

15.  The system according to any preceding claim, comprising an optical line sensor for
detecting differential reflection of light by a cell subset passing through a transparent
tubing.

16. Use of the system according to any preceding claim to prepare a platelet

concentrate for separate use.

17. A method of collecting and processing a cell subset extracted from a human being
for transplantation into the human being in particular for organ repair in regenerative

medicine, comprising collecting the extracted cells in a collection chamber connected to an
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for transplantation into the human being in particul ar
for organ repair in regenerative nedicine, conprising

waeolobaetesng the extracted cells in a coll ecti oPCTIB20WI50895

connected to anextraction device through which the

cells in particular bone marrow containing stemcells

are extracted, processing the cells in a centrifugal

BXPACHSS U8 cE NRSRA whidh ¢Re EalistiR ?)aﬁﬂ:m%r d3nd HRreR! LREdihiA stem cells

chanber or which is connected to the collection

alertracted, preresuing thetcelgin eenpiilpgalprecessing chanmber avhich is the same as
ei nf.usi on,chanber ich is the sanme as the,processin .

R o B b ool 1 B BB EnBRBET 3R] Rifecting the

pRcEdsed bl if hashlisiditelighbed Wh@dht i€ Ghd @in®e as the Proc_essing chamber or is

transpl antati on device connected to the reinfusion

eonanpied tPothedmIoCessingn ghambsse thve srinliisions ehasmer sheinga ernnected to 2
{rQns&)ﬂ%(t]a?iﬁh'(EOfce cl)ﬁnec-mie?”ﬁl% qgﬁﬁ%ﬁonc EiniBet %o%él%rih? processed cell
carrie I'ng a sys almed 1n any one o0

out us emas c
gibget(® back o thSpatiédt. An optical sensor which is able to
nmeasure absorption and reflection of a cell subset

SSi t hr.o .trans nt tubing. . . .
?g Elge methol(Jigot} c?alm Ppwgl%il(?s carrle(l? outgusmg a system as claimed in any one
of claims 1 to 15.
19.  An optical sensor which is able to measure absorption and reflection of a cell subset

passing through a transparent tubing.



