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WO 2005/ 028640 PCT/ AU2004/ 001256 Method for Isolating
Hepat ocytes Technical Field The present invention

wo edoamess4@eneral |y to nethods for isol ating hepet/avyioeso1256

suitable for the 5 treatnent of patients suffering

fromliver disorders. The invention further relates to

hepat ocytes isolated by the nethods of the invention

and to net hods Methodfomlsolatingdiepatocytesi ng

hepat ocytes isolated by the nmethods of the invention.

Background Art Orthotopic liver transplantation is

currently the optimal ther . indj cated for a variety

of liver 10 disorders Pfﬁ‘ﬁﬁﬁ G'g'ﬁi‘gte and chronic

LT vehe hsbid ifventldR YE@MES gendrally Wrﬁetﬁddsffcﬁ“ido%n@ﬁ J)latodﬁés suitable for the

transpfantation is the avail abili donhor ti'ssue.

treatmentwinatienis pusfering o fiver d@@féergf T(bp gyﬁgtlon durther relates to hepatocytes
agc

oSy ¥ ekl of e T0GFoh AHIPACR0bAS Br 380 e Bpqgders usig

hépntodyteseolatedrbgﬂmpmwlwsof(tﬁe lbmmhan RD et aL,

Bi ostatistics 4:207-222, 2003). Oher factors limting

the w despread use of IBackgrouadsittant ation include
exp rocedure and t for

gte[mp B‘f?r ﬁ’gﬁs@l@ptg oRds g)JrrepWetF% o;?t agmtﬁ@g{ﬂmd@etedg Fo{rﬂ; tvariety of liver
d%br‘d@rrs%dd}hg abl!it@ ahdERIn®: @ TaiRat iHRWe Fer St ity tAoriof f%i  iransplantation

l'iver di sorders, not only as an |nter|n1neasure
iy ﬂﬂ@@\éa"plélht}' @m@orauseuet i Weyldvideethere ﬂSamdmrtam eftaraans fas ltransplantatlon In

ec’%stdn@esofh t &g i@ %oﬂ@%eﬂ’%sg@fnap? c?(er i’ %@tdng\Waifé@él%s for liver

napror ate or as erm ive
tr’en@matsl &3ibkmns,0RD &0alOnBiodatisticsad:Rer-202; |20@3tr&11elre‘antors dimiting the

;S{tﬁé)cg%ggsof [’5 aﬁg’r&hlarﬂtgt%ta hn%ﬂgwe*pgﬂsqodf&ge: Fici'ocS ﬁure and the potential for graft
réjédﬁbﬁsm antation, including reduced cost, |ess invasive

sur ery and reduced norbidity (Dhashi, Kat al., J
rectiingly, dhere ds@, needdey alternativg draatments dorspafignte suffering from liver

d@@r‘d@r@sﬁdt @ﬁlzgs Lh ﬁteﬁh‘n‘iﬁ@a%%‘ﬂdr & p?l%g%ta‘%)ﬁhihver transplantation, but also

transpl ant at or exa en recovery o
inppatieatatfer wham oraemntrensfplahha’uomamay he jreppropriae bruaselofd-tesh egttgrnative to

Transpl antation 69: 303-307, 2000) 25 and in
o%gﬁ%qsﬁ%pm% of inherited liver disorders such as

Cri @inar sidhj pltgmatiyidreatient Foxhephtdcytd t&dnspladtbtloﬁn@hlchl ded several
338; 1422- 14 ver success has

ad\(aﬁ{ag%ovefmﬁo?wﬁampzIwerttqaﬁgalmgﬁgl% ncjugding énggqglccy{steless invasive surgery
ahd ?éb%@%oaﬁ]bﬂﬁdlt '(Dha%Plt R€of ACK b1 MY iT0BR7-b3d 3209@ Clinical trials have

sui t ab sou ce 0 pat ocytes. One sour ¢
dere@nstraied ttess SU@e$stPeuse hehetocy@r transplaetetiond farogxample in the recovery of

T e Y
ahd rthé hestmerR Of IfnhﬁrdddShverf d::?rdﬁiumbtag i&;lglgr-lgd;]gr fsﬁﬂ?h@l(ﬂ:@(, |J et al., N
RIS el ab i, oo SR e eBr subiess Be FrbR i

Al 't gpd ﬂbbt"liﬁhdﬁg fd%ﬁﬁﬁ ﬁepﬁfogﬂe ﬂ%égl‘@ﬁtaﬁdh% fRdadk P ﬁ?/a%d?lﬁf of a suitable

speC|es at ent di scl oses th
spusesl efthepmloaiins. L o of bepatscyesistlivery thes alf6dﬁjet:thdafor fransplantation.

Ho& Rt 283t coffimon cause of rejection of livers is steatosis, hepatocytes isolated from these
livers often do not have the metabolic capabilities of normal hepatocytes and are thus unsuitable for
hepatocyte transplantation. Alternatively, hepatocytes may be sourced from other species. US
Patent No. 6,610,288 discloses the isolation and use of porcine hepatocytes for the treatment of
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WO 2005/ 028640 PCT/ AU2004/ 001256 2 disorders
characterised by insufficient liver function. However,

wa2esszsdv@ant age of the use of xenogenei ¢ hepaPOXU2®4/001256

in humans is the potential fgpr rejection. Accordingly
there is a clear need for a ‘suitable source of
hepat ocytes for transplantation. Sunmary of the

diSERI&E tchSBcteristE 3 iRsumiehOlivar funttidh. eH@Mbﬂ%HlséHvarﬁtE@ of the use of

present invention there is provided a nethod
x¢nogeneici hepaterytasdn humapa isdigRotestial faf esjepiehod Corrprl s. ng

t heA(?éofu[ﬂ@ lY%ere fsaa)%éa?ﬁ%ggér aMflitdble sgﬁr{;%?ﬁﬁgﬁf)(é{iéé%r%nsrplanfatlon

pat | én

hepat ocyt es from un | n the

recovered tissue by%@%@??’tk@% 10 The

hepatoadingnty avigt rebdaicnt bithd presentesmtnorathbie?/ierprovta!ed a method for
. portion ther ont i ni n eni.gn or nalignant
lsplafiﬁsduorm E%‘@F%Vtﬁﬁ he g cipdhineds vebd may be
(awgfegté\}eegb(goﬁvé%gueﬁc%éﬁaﬂeﬂi‘&i@nﬁﬁ I’féégte&BM :3h§0 conprise

St renovi ng macroscopi ¢ evi dence of the _
(b urrisolatingandreak bepatdcyesdomr wiwanied Gobie Graseridini thegecovered ftissue by

tis ' magneti c separation of the cells.
Nagﬁl]g@}e@‘gge%%g?@h on of cells may be achi eved using

Supé€hepbepateaigmgtmay o périvrmia] toorasest] aviiverh or 25odtion thereof, containing a

oG5, VRSOl B S TEBRSU IS i o

sur TRCRethdd mbﬁalg@ﬁo‘mﬁrls@m@tébcdﬁr@ﬁovmg mﬂ&r&bbpice&/%ﬁ‘dezcﬂ%e tumour-
the unwanted cells. According to a second enbodi nent

affpeted fissup fram diiet remver@mnr% Hestigprjos to eagpetip seprrationof tharcells.
h d hiBGhAL ;
FPRRREH, S5 5 O PRy R chlt o it
an ﬁfﬂlbpﬂ‘yeg heuanubn@)emay lnma mhmcbnalsanqtbod)y/whiddsmciﬁmllhmdognfses an epitope
2 t tatiop, t
of B EREH AP AR B8 ol B SRR B
ti ssmmﬁmtm a sQ@ind eghiibodiviehingf the Negsahemvaiyn tivns i blovided normal
i solatin rmal , hep toc%tes fromunwanted cells

hepROgHeR i e #reordiog /e pethed %féfaﬁeﬂrwmb%@%t ic
S ePA¢:BHding o fﬁﬁd”éﬁhbﬁﬂipérﬁ of tHleOptE @ YFféFét lggd‘rodid%@ a method of

present nvention t e is provi
Praggpiag b@@atogﬁe@ioemgmtatmdhejma@od @mphs;ngrﬂ;e Bleps off t he
third enbodi neﬂ\@( g tocyt es | solated or prepared
accor @ rRFOYHRIBY fver fizsHa e apaientAusaga henalpsonyi ¥ nay be

used 1 ?‘ iR ﬁ’gt WMEI%e@é@&?'fr@ﬂgﬁ%ﬁ%béﬁf Breétiti J?fﬂ& regovered fissue by

suffe rom ali I sor iver
rray be M@Qﬁ@@@iw&‘tbm t he group consi sting of:

La@sqafna';‘aq R P AR e R —
B s a9 Sanan oo Lo
hepHeRaBJGVtBSJ Isalated@r plenaad acca)cdmgethe imethods af thepessent invention may be
used in hepatocyte transplantation in a patient suffering from a liver disorder. The liver disorder
may be selected from the group consisting of: Crigler-Najar Syndrome; Gilbert's Syndrome; Dubin
Johnson Syndrome; familial hypercholesterolemia; ornithine transcarbamoylase deficiency;
hereditary emphysema; haemophilia; viral hepatitis; hepatocellular carcinoma; acute liver failure;
and chronic liver failure.

Accordingly, in a fifth embodiment of the present invention there is provided a method for

treating a liver disorder in a patient, the method comprising administering to the patient normal
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and chronic liver failure. Accordingly, in a fifth
enbodi nent of the present invention there is provided

wa@2ovsibssdo f or treating a |iver disorder in a pel/AB2i04/001256

the nethod conprising adm nistering to the patient
nor mal WO 2005/ 028640 PCT/ AU2004/ 001256 3 hepat ocytes
i sol ated according to the nmethod of the first

hts@ar%gﬂegérﬁg&tg@ boddfdfiRab & AARRI ¢ ltrgq.dét ?g}?&ﬁm%m heshred adching to the

odi ment I'n an anount i .
methiofl otthe:third embadineent intah @mountand fr 8 timel elrﬁicieﬁépdneafdbﬁ liyer disorder.

: f}\?bﬁ{yﬁﬁ%ﬁ{%ﬁa‘fs&ra 4 cé)&‘iﬁ%iﬁa dﬁ&ﬁjﬁds%& qer}ﬁ%%%gqe ﬁYe Ation may also be used in

aﬁlﬂ@ﬂﬂvdrswperﬁeystemﬁ Typically for the purposes of the
aboye .e di ments th ient, is h n. According to a
o BEhAEbsss Of hE ShavE SiondmertaRs bR BTy s

Pr oyb&hRding fea YR é}f\bodf eof 81 ;Bréééﬁf mVérﬁ@N%erre?%OF@Vl@éH the use of
durin epatectony for the isolation of norma

resegfed g‘tﬁyttlé%le regiveliedi diringh @ hepataelom égsdbe dsplaien afr aormal hepatocytes,
mmngr%fngtﬁnlsgoéﬁag;ﬂreg{léﬁ@[é%e%qgeét ertJh%/aﬁtgé %‘é@ £ ﬂqbsréébglte%tussue by

atocytes I solated accor
nabeetios¢pacatisn.of t he present invention may be

cryop nitiqgns erm

epar BESARYES isoTied PerBH e BRLSH 5k By RS rigention may be
cbeEsehea! ated retain the ability to performthe

normal cellular functions and activities of

hepatocytes in situ and apefinitiond> are suitable for
transplantation into a patient in need of hepatocyte

t r anBpleaminatmabhepalacyes” ag useddefsingneans fgnatacyies that, whem@olated retain
f
o5 R AR DB B AT RES sty o o
amos%ltablalfan &ansb%temr?r EISDSIa:)[r)]EtIelﬁt ] pmgt ofcblsipmtocgerteansplantatlon Also
t C et hel e S
oleBe W oo 3 PP R G hepelleR e Penalarh s S have been

mdifled, & ekampld Redifed sta@Qé NI therexprbésmn 02@ pﬁhi@ulbrajenb product, but
"i'sol at ed" as used herein in the contex

Wh'é'b@@@%fwe& sHestandally rgtaino thp 1 abiityt hanerfomi\u@ @Qg@ﬁl cellular functions and
a&H@%@Iﬂg #/tﬁ%@%ﬂff“ ated fromthe natural environnment
' g

ouring and surrounding cells. The term
"i soheateenl’ lsaiaiedé' asatsed héren in theheoptextoaf\nepatoqytes swaans hepatocytes that

ti s ues t1,0 rt .of a.ti . .
S B4E5 B8R, plnereiet, ot 3 SRR ehuBhmut ASEn peighbouring and
smmﬁngec% STHeder ‘olagandddsinorefeh & phiotyitesqieselit in d8issue section or
Clﬁ@g}gr mal he atic function, such as insufficient

B8 Parkot é’é'ﬁﬂ\?ﬁ??}'oﬁf the liver, or any disorder
aSS‘PI?é %Frﬁdllv\éf ngbrﬁﬁpﬁé use fl?ér&a# rrr%aﬂeEles%bG@pBPEBﬁdfﬂf)n WHr&ctbrised by

may | evi ated or reduce atocyte
alnnoamai plepaticafunation, saelt @s disuiciont metabodlcaranﬂvrty ok de" livas ansasy disorder

a&%&&b@ wltﬂqﬁépaffkefgnu?é e W\b ofﬁg oP\X/hﬁherﬂéﬂlcﬂena(i’le\ﬁéte& grafgéuced by hepatocyte

fransplantation. Accordingly, the term “treat” as used herein includes alleviating or reducing at least
one symptom of a liver disorder. A

In the context of this specification, the term “comprising” means “including principally, but not
necessarily solely”. Furthermore, variations of the word “comprising”, such as “comprise” and
‘comprises”, have correspondingly varied meanings.
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one synptom of a liver disorder. In the context of
this specification, the term"conprising" neans

wO povsloesdieng princi pally, but not 30 necessariPET/AU2004/001256

solely". Furthernore, variatjons of the word
“conprising”, such as "conprise" and "conprises”,
have correspondi ngl y vari ed nmeani ngs. WO 2005/ 028640
PCT/ AU2004/ 001256 Brief Description of the Draw ngs
The present mveﬁrlerp%quPtﬂb‘WOﬁ eByawings by way of

SXSTH BB DSk 8y f R i eros o e

deeath dtawings Ep- CAM by RT- PCR Lanes: (1) 5 Molecular

(o) Pt Bhtatn & TRCIRRBERY Fre BB REBER. Lanes: ¢

Md-EglﬂalC\@lg%fﬁ makket; I(Z;%t&ﬁh cdn@rdl; (33 BTLDEANE; €(§) mkmlsepé@cﬁéb@ g ) hepatocytes

Phig 9E00R W & c«%ﬂrrsﬁ%ttrq@e%ddé)mwgcym Al S0P ?ﬁ?g éalfé- fr@gt { dith MOC31
‘ﬁ%? coat i d?} uq;,e &@9%%@1%%09%*2@ ceTlé %ir@éied’“ B)hhepatocytes plus

each case pat ocy
10sé®QaHT2ﬂ oedist tmated] Wlﬂh #OG3dicoztedBynabedsisr eéln @acmeg 1 eﬁehelpstoyytes were

it e b S8 Baias "0y Wt ecul ar wei gh
mar Kiglure 02) Amiificetion of thendpithlial (&) mafkerOEmCAMShy R?LPlCRur Eanes: (1)
VGleb e anaalt et 12 SR e By HES eseidh eoashaRp S 5 hepatocytes

plhé Q@b@oﬂ Hwé &bu&l%éate& Q@)trﬁsat&mtmdm 006 7rirr29 @&@I EP@éféoeﬁlth MOC31
[s- 'treated MOC31

C@&da@&mb@ad% 87 hbmqwtys dﬁJSprl,ng ﬁT@eocqusrzgeafeg |\A¢th MOC31 coated

DR, B herkicBn R PR eI ERE AR BEpat bR 1} hgpaportes were

mh(bdie/itlmﬂmeﬁ?fel'rcétednmnigersdﬁféﬁmwlat)| on Currently there is a
significant nortality of patients awaiting orthotopic

l'i ver transpl aBest Mude offResforming ithainventioe to
shortg‘%ﬁs of cadaveri r transp tati

| f | . .
§ 88 B atBes etk s PUATGro R Bey panslantaion.
Tﬁ|§ %%lﬁiaﬁl?"d@é toR8rtdg8s bf déhé\/éﬁc fArt @ﬁraﬁgﬁbﬂtﬁﬁh | 'SFrr)fIarRtf the widespread

I'1vers and other suitable 20 sources epat ocy

aprlicatiar obkepatogyie tfensalaetathnm Ilrmtsdrbwham\teéabwtym Iw%aad other suitable
s#d?cees of ﬁ%feﬁto%ﬁlaé fﬂ’lﬁss bﬁe?%%lcﬁlgte@ hat g@dr@;&ﬁﬁeli “?03@"? %?[h%dlvi%cell mass
he}m fol beasplaced|ts snupport tiverdailare lmagal(gOreqwm‘fg)@pcdx:mafew w-&i}lbllllon cells in
i ver ents wit eni gn or mali gnant
hWﬁP&R@S@f ?ﬁoﬂgpﬁ‘ﬁ%@i IveyGe®r resect |gon i's comgmnl y
i ndInCQéti@ﬁ'ts VAT lberh@ntchefﬁﬁlghé?ﬁ%mém oPlﬂféf ek, qr\)én resection is commonly
consi derabl e amounts of normal, unaffected Iiver 25

indirated;e DariRg {finsesserion graralions cansidablenanounts of noeal, unaffected liver
tlsIngQt%t In%\{(]) o%ﬁlg %&Vé@ﬁng@her@ﬁﬁﬁémrﬁlﬂe?éﬁecfefl ‘ﬁ§§&ées ent

hepAd:aou:i)ﬂgbls trermlesent invention provides methodlssfgr the 13%?atlgrf1 of hepatocytes and
methods for the preparation of hepatocytes for transplantation, wherein the liver tissue from which
the hepatocytes are isolated is obtained from resected material during hepatectomy operations. In
addition to obtaining liver tissue from resection operations for metastatic disease, liver to be used
for the isolation of hepatocytes according fo the invention may be obtairied from other sources, for

example from organ donors where the liver has been rejected as unsuitable for transplantation.
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met hods for the preparati on of hepatocytes for

transpl antation, wherein the liver tissue fromwhich
Wo b@shegsat ocyt es are isolated is obtained fronPCEaABRI/H01256

material during hepatectony 5operat| ons. In addition

to obtaining liver tissue fromresection operations

for netastatic disease, liver to be used 30 for the

i sol ati on of hepatocytes according to the invention
Hﬁmtoqwéeléglmmed from other sources, for exanple from

org ' .
o SRR CHOR0R o e ol 0 ACGRa sttt oo
dlE&éﬁé-AifﬁM%ﬂ(&lmsaopHeﬁtyamoﬂy subsegusnbsapanatidroif noviiahligpatocytes from

I|v%a rlﬁgectl on, normal tissue nmay be first separated
uppdiRd Celour - af fect ed or ot her di sease-affected tissue

MRC ls6I5HRRf @arinay hapatoeyted frons wivieatpd eslls, fop prangdle moafcells, is achieved
nor mal, hepatocytes, fr

bl PTGl SP AT > giEbL0 FRCBRTR A (lces & aedne Grsegaap cbcels are
aJaHménd%W to thsef QRIIﬁH% artbibr mmt ACAiseRRAS RIUSPN710472 (Saur et

vari et ques and dévi ces for rmgnetl C

a/s)eu&ﬁaﬂtoa 883 dﬁbedeeﬂ d) andeUS Hv7R0 4 &b (Wangnef ath dlyndisaostites & which are

for exanpl e as disclosed in US
'”g‘;rﬁ%‘b‘%ﬁ‘é'ﬁ ngjfer@r[cE , US 5,108,933 (Libertiet al.)
andMbipetic s85ratioh o(‘déltsgmay balacblevedﬁw ttiesusbamsmal% nezgnetic particles,

ok plods b HedpOH Surerea Tl oL B ate Byorpieparices may

belSrasuBmictErPdr mibrBe Biginbier. PRVithBIE hegnetic Béﬁ%%f@f*ébdﬂy@@lhﬂn@rbﬂw available
In the formof superparanmagnetic pol ynmer beads.

frorg Rembes opsaurdee| Bypicatithe madnstic kaads arecpard with @ﬂlgﬁﬁ%whwh is capable

of%g@ém@%@r in (ﬂé \Atnlﬂk?rllq?e EP%HFP]EQU%@%F n%g ; oo?@gégl ut?’pgg in a heterogeneous

avai roma nu
mizsum cAftéMoMonm@cmmrﬂexebbeMserathe roagaetindbasds land thel rgeticells (see

i s, capabl e lel |1 i ndin i
Db mERER ShrBed 4 Sl oo i B el g prrwlengs rom te
mmuhgeterogeneous is mxture. After formation of
conpl exes between the magneti c beads and the target

cel befls may e isplatasya elﬂﬁﬂl‘é)oﬁitly& fMegatiye esparliany md]egatlve cell separation
th?@&@%dh ‘érefBoﬁhdjtottﬁb rﬁ@‘@'l@béﬁ@ar@%ﬂw rﬁ+d Qs tf lsctﬁ’d§@|c€ﬂ§%|ch are to

m xt ur be 1solated via elt
bepmgetdufmm toe h&tergg&news naiutjarer dn fhisigase, thenmgaetlcxbeadsemll be coated with a

B0 RB, AL Fachfses e hafad ot FrerhiSholofbfiis B b HidsEnt invention
i”ﬂmﬁht@émﬂ? batody 60 610 BOIIRIDE TOMIANOW R 1T Magfllly baads may be
cqefeg iilh & e orienal Aot SR Fr BEaapP LR TSI

\‘;ﬁ' h$he daBe @f‘ﬁé%\)e‘@ﬂ‘&e‘ba@floﬁ ) tll% r%?lﬁélthebé'ié(c‘?fé% 'tHéPare isPecifically bound

i ch normal’ hepatocytes are be i sol ated
totthenegnetiebgads. Either pestiive of nsga@facogll AeDAratien teglaniguesi may be used in the
: specific for a receptor found on
m%%ﬁo&%@@hséﬂﬂvﬁrﬁ@ﬁe case of positive cell separation,
it It willtbbecadity apprectatsddy toge sidliet frethe art thassupeipbiamagriefic beads do not

SRBREN iHponbb RIS SIERER Fomeanaiaaty senaiatn, pergboss i nwated cels,
Alternative magnetic particles and devices known to those in the art may also be employed in the
methods of the invention.

The magnetic separation technique employed according to an embodiment of the invention
may result in a population of normal hepatocytes of at least about 50% purity (that is, the removal
of at least 50% of unwanted cells), at least about 75% purity (the removal of at least 75% of
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met hods of the present invention. It will be readily
appreci ated by those skilled in the art that

WG psopssr@magnet i ¢ beads do not represent thePOIAY2004/001256

sui t abl e means of nmagneti caléy separati ng hepatocytes
fromunwanted cells. Alternative nmagnetic particles
and devices known to those in the art may al so be

uRERLRVER) | 4f b bo&”t%oﬁlﬁﬁd& st éﬂb@t 85% Slmty éleEQleabout 90% purity.

MEgNet 1 C se ara ue enpl oyed according t
lrmmmed lpmatylmaplﬁe adhtevedhyeamleym Mutiple rasds separatien.

o, 24, B bl AARLSE4U87 e Boskibgh Wemc

b/ B VEHRtyes n@mbdjs‘sﬂnowﬁlto th@s%sklllaibm)thlb am5 %rrwamply, adybexclusion test may be
renoval of at |ea ‘r’]/%\a WD .2005
u ien ofdays

ussdTnAWRieHoia eotilute s I8 dnixed v,n@n)a S‘&Peﬂs@ﬁsﬁf isplstrgy hepatocytes.
Hégaﬁ({%égm@ Yexchifle ))ﬁe%?é cGHRRELd B \Riblel Wihie @élls Hat StEiA Sk con5|dered non-

purit roved purity may be achi eved

viabip! é\wuﬁ@lmduetfprpm in @Ldyagx@t@part%at ilsdeParrhI@evAdwthnaldyy thgffunctlonal

HEREFY R BRI B2 s BUBERY sty s

inslding adsays foraemeynsatic attiviy, ifon exdrrqaleethe redéfation ebcyioptireme B4ady e
exclusion te

o1 U8 eeaseichel B brBSdimsuR ot iehidhibp e hrothes may aso be
stréétedtehshenmd ﬁé‘pﬁfo@ﬁes are Rsdefially BSe FdMbrogiss) fe eﬁéfﬂ)lé?lvlmses that

considered to be viable while cells that stain are
mey rirgnamk igfectionrio aveeipiend.of eshepetagitas. dips exanpleide hepatgcytes may be

oL HEH O b ool 20 AR Wbt s
theeceltbet er mi ned by a nunber of alternative procedures,

\ heHPoakTaes SHERR b5y PoffEacs sfhe plbsint inveron SR fjopresered
fdr lBRdmpldin ﬁcﬁd@ﬂ!rd@ﬁt Medif ahdﬁﬂffe@t@%?opﬂésér%om Sl@|kﬁb\mﬂto those of skill in

hepat ocyt.es screened to ensure th

theequﬁ%twl@aﬂy ﬁlﬁ%dee%fam p@lCﬁ@ﬁraﬂ?r@@ A lgast efﬂeg%rmpé,q{%ctanﬁ giych as DMSO
o ¥BEP! Gne’ bii ﬁ@%go&r'%@érvatﬁ@buffér%w 1620, ecAt hlﬁﬁbér‘bf Rryopreservation

reci |ent epat ocyt es For exanp
phnmats hava wn roeyeloped to mtaamw the viabily otistoretd hepatedytes Idgdng and after

C@Béré%ﬁ\fj@ﬁorg? p@?l %@@1 leS %ﬁﬁ:ap% ﬁ\%lgws ?lo‘?tgfqt_qteggnivét@t %f hepatocytes are

deserbent ie d)S8; €36r526 TQMUIIOQ efret)end Heﬂ@stlél’f&? ap(Braig MetabolisenRewiews 32:81-

1ﬁéogﬁaﬁéyq%g@?@%gffﬂwch% 5P BRRIR DT DL KB O eservaion o
sl e?&toc@ll@s Ithcilitdles e @e\ifla'ldfpmeﬁ‘trtﬁl at réiRibabhgsing elirdél ef hepatocytes for

suita oncentrations | east one %égprotec ant
hepatdeylastrapaiotation asmeededn elndihis tregard: fdloying risptatien epaacytes may be

Ia%?ll d%@%ﬂpér aﬁ%thé@g&a& &{tﬁmg gorfbfr d&é%oﬂélﬁoﬁﬁg{ %@otd'gpdﬁp, date of birth of

duncrfddte dfylivef resetctwnembdsema‘bnomy&c@m dbotatiorgpraceduf nembe2 of cells frozen,

r at| on. For a sui t abl.e met hods for
264 YR o on s T s SPE I Or 1 bod i n US|
6,136,525 (Mullon et al.) and Hengstler et al. (Drug
Traatrmens of lver Asorderks 32: 81- 118, 2000), the discl osures

of y‘gfg?@gbgfr%\%gts(?l%tﬁ@raﬁwr&ﬁge% hRtRAS d?Ythé SRt Fention are suitable for
numerous, purposes. Typically, hepatocytes isolated according to the present invention may be
used in hepatocyte transplantation. The isolated hepatocytes may also be used, for example, in
the production of artificial liver support systems and devices to compensate for loss of liver function

in a patient.
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i sol ated hepatocytes facilitates the devel opnent of a
reliable, ongoing source of hepatocytes for

woepanzssyt e transpl antation as needed. In thi SPEEgHR@H/001256

foll owing isolation, hepat ocyt es may be 25 | abelled
appropriately with information detailing donor

details, including blood group, date of birth of

dongy, s;%fta%o@sf Aépx@éytésqwé%éd %ordfn?%@@ﬁocﬁrﬂéntg &Stﬁ&bﬂegéht invention

|sola|on roce ure,” nunber of rozen
mag be esad wtmmreatnwt obpatieals auth dyer disorders: hléertdisnﬁleESfWthh may be treated

by_é%ogfo&% ?réﬁs%laéféﬁont ok rngrzriaggéB&io%gte% |g¥|§tr§g %lg)%gcﬂ@f% ?r}?(tehods of the present

inRErdioe Mbludenyng raltsord:ar assesiatad wlabibaormmhepia@ fmgﬂmrao bepatic failure.
pur Ros Typi C at olated a rding. t
e SBRBEdite” Tt 1ok DR 5 LN  [GTE o BERP By Bl \et Syncrome,

Gmscs,?tgﬁ Pd\ABloRE! OD OlumehR)hh§dh| aéyﬁ@#omgpafbmmmt eﬁpémm@ﬂemnb@ ornithine

f'or exanple, in the production of "artificia

transa@'bamwm@@rdeﬂ@qr@y.emedﬁm eﬂ@hm@@ and kasmoehikeat é\lt¢raat|vely the liver

oBR S04 i, 12 Ak BB I 20O LORRE s,

infestidradrenetalmiodistasg  Exanapidsoafiline rdissrdefs af vical prigis em’mde hepatitis A and

neiR . G e I iR i o B ot 8 S renton e

héﬂa%blﬁﬂiar cRYinbied) abAs Wee faillira nehrnriverisiare M an btﬁ@d disorder associated
hepat ocyt es i sol ated accor di ng to nmethods of the

wigh @@@Hﬁa| livenfiiaetion erectiviy ude any di sorder associ at ed
Wty P fngl?a{hoﬁ‘g g‘afécﬁé‘ﬂé&lbt@@ a@{?rci\‘g;p@tth& m@éthbh‘ dF- Otpe'f;’[reatment of

Sui ta ver ers my tary, | nc
|I\f80d|S(B’d@l'ﬂ‘[slf@' acnmegalné manaqnmumswwaimduc@rlaﬁ@uate & least one symptom of

Ml et D EhecSHPARAe HE B ey, St a1 g e gptimal course o

tréAlﬁfneml KU ¥s, ltl’fﬁrﬁﬂm?cﬁhypmﬂgtbxcemmmbrérﬁmmn@ddrbtmn of treatment can

ternatjve t Y i sorder nmy, be non-gepet .

o6 ARG by 15e Bilebhil e ACUTE SHVaBIA RUI O SEBREh determinaton

téél)%geﬁ?dhgf‘ it \Ml, béllappatfﬂf t%‘-‘dnb‘b'ﬂ on‘afna%kmh"rp hbqartqha?%‘r‘bs@ptlmal quantity and
iver disorders of viral origininc

SW&@[@eth indiyidpel @n@agwowwabcﬁe%wma be detetiead byi toe nature and extent of the

r

dg{;rggrreﬁr% gﬁrnv !rj]ftln% E&ﬂl}{n@ﬁte 51589 & aefaﬁl%e r? uc{ﬂ ?ﬁo‘gtgé Hgture of the particular

individual Beingetreatedi | Alse, smlnroptnnmnloombﬂonﬁ &iah lbeedmmhnad})by conventional

ohher di sorder associated wth abnormal I|iver

UM on or activity. The administration of

hepaapiétaon nf |bébf gn)ﬁé-‘pfpﬂfpﬁétél eoutedthatesultaMemlivesbf f[H@:‘fhepatocytes to
t he treatnent iver disorders is for a tine and

thenregiuiisd rhite sueh &@t at leastra-gertien ef thalhepatpeytes ramainedable. oﬁéCOfdeW,

a@rﬁiﬂ%ﬁ%ﬁhﬁ{a%b&%r eg;ﬁnﬂli\bﬁntrg ﬁr}gﬁ %chérhﬂrh\%eﬁgﬁoog%rre%l infusion,

omotnasslen|ofnjanhcmatFnremtraveBmxshnfumn hepatocytes umaly be felivered viadlye: @ortal vein,

of Bk T 8 S B, A e B PRl 8 reptre

reﬁﬁh’ﬂéﬁlé Qﬁtﬁ‘é ty@@blrysaﬁf Ie@ét ébbetamwmadﬁwemm ty9|6allytsﬁ|5ét3least about
parent to o ordi nary skill

I
29% erﬁm \aahle aaen ma@reémca%at Ieaﬁt@h@ut@? o&BeIN PR ng of
| ndi f i :

*I'E zé%ﬁt?tt ut?a@%%@aﬂg@ thﬁB%#e@ﬁ?La?eﬂ Rbdrind® tHE PSSR MF&htion may be
bound to microcarrier beads such as collagen-coated dextran beads. Hepatocytes isolated
according to the invention may also be administered together with one or more pharmaceutically
acceptable carriers and/or diluents. The carriers and diluents must be "acéeptable" in terms of

being compatible with the other ingredients of the composition, and not deleterious to the recipient
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20 di sorder being treated, the form route and site of
adm ni stration, and the nature of the particular

WO pasoesdwal bei ng treated. Al so, such opti mum PCT/AU2004/001256
conditions can be determ ne by conventi onal
techni ques. Adm ni stration y be by any appropriate
route that results in delivery of the hepatocytes to

thhl'%Sf E%ftlﬂléasdoishaa‘ﬁna%@&tﬁaﬁyhé’dceﬁéblé %érﬁérsaanﬁodllhélﬁg‘ aRf dénfiferalised or
t 6C Vi a

es re I"'e. Accordingly,
dlstdiad mater mhrneosoluﬁay usgetable bageda0ipIsuch By peafwt aip exaffipweredd olive ofl

cqttﬂ qeg@ I8? e’ﬂ"f" 15 L%é%ﬁ%%?ls %{.ph' M ;S%ﬂﬂtt &I b&iovlert Pfl‘sdh?é%ll Qbttonseed oil,

or 1ntravenous In
mbie® afl ORYARS onﬂ?aradm ailedri coeorat! oNusmcdar’feeonspmtladimg/polyslloxanes such as

i ro St oo B 5 YRRl Bhsbina SORHE icones
mfﬁ@(aﬁonfsys%ﬁﬁé ll(?ﬁldaﬁardﬁﬁla%ft FepATiH or]s‘a%lér%”@éllﬂlok{é Q&ivﬁhveﬁ@fcﬁ as methyl

ypli cal | east about 0% remain viab
c@mese mﬂefl t y:pllu’mm yCQfPOW@a@ﬂC%Ub'é%ﬁ, mdwmenaarbpwmaibw@"ulose or

hfapoxgé? Oﬁyﬂﬁétﬂy}lcte% “I&%?p%lﬁéh()@t |G Qﬁ;g@t %ﬁéﬂog%r EQF%%I lower

accC e br esen I nven
aralkarnotse wwer polydigleds glwulﬂwordswercﬁlldyhge glymimtfcarcexampde palyethylene glycol,

o RN Aty 108 oyES i ene BB T Bl BV orotugpav fty aci
ed¥drs @Mﬁaﬂofégﬁrﬂm Balhitae! lbdpropﬂcmfrléta@dobleetﬁﬂrdlda@” Solpniipdtridone; agar;

di luents he carriers and ents nust be
canggeasp; gudregacanthoF gHim afaciaRd Rt bl e with t he

el P2 PRES M B0 60 bR Ay BT RgR more otver agents. For

exadpleAURBY Ae0ksRibE tosadntiisterdfepatesydaspinemnjofiction with agents to enhance

o 2B S e et

llv\éﬂﬂﬁr@% suchas eterndtheapuiichagests I@Eamtivlral @pénts, slapehtingvern the nature and
olive ojl cottonseed oi

seypitk oEiie Hver spiien, B Prelets al Miash U Gesiagie p AdaiTYSer one or more
mfﬁf&héé&ﬁ@@?éﬂleoelgbnt Jn%in%fﬁaﬁb'n w:th%%S &’tés fo ?rf rﬁrﬁPé theQisk ofMliciting an

cocon |cone ol | S, | nc oxanes
adyersé inasure ieection. Aprigtyiof switable lmmumﬁywprmivwgmts( aiaeknawmto those

nyl pol ysol poxane; volatile silicones;
S;ﬂ;}’g@@%‘?&gl I's such as liquid paraffin, soft par affi n or
squal Fonesucte edrhbiatisre thempiey,adacly @smpaneht @fstherednmbmatlon therapy may be
l U| @gﬂwgg%%@mﬁﬁr ééqugﬁ’}%ilybﬁgngg?( rm?Jtr Qlycl f?erent P mes S0 as to provide
th@ﬁdgé” @dWéb@Mﬂd‘@fb&Wthﬁéy' Bl [S?é‘f@rred ﬁM‘Ehé c%b@ﬁﬁt%f’eo bé lemlnlstered by the

exanpl e ethanol or iso-propanol; |ower aral kanols;
samsvieyte pbadywstlga i althgughidds Botpeceseaneior tiskybeste gl ycol s,

fory \‘fapi A58 th a Jeéfé?éw 8 sﬂhe‘ﬂ%‘?lhe aﬂtq)hq? 8!)%1'85 ﬂ@rma%%atocytes may be
gl ycol', et hy propyl éne glycol,
mddlffbdkasmyd:&samy pliioy dmthelomsegi hepatocyie trérespllaytamu deperslingos the nature of

03 e et B0 R D R0 trRBBH R, it A b 1ESrgiS o increase o

d@:lcé'é\sé ﬁt@éﬁp@éﬁ%hn% p@ﬂlﬁ&lﬁc@@lb%rocﬁﬁ@ inethé %bﬁé!é‘ﬂyie@'tb}be administered.
tes may al so adm ni stered in conbi nati-o

Hw qeyt@?n @appe W@ﬁl&edotpwéer %@M@Slom@we s ekapapicoene pﬁaéyct%@ the cells,
| i
fo&@ﬁnfpgegi%)ﬁ{ng%ugﬂgnrﬂdaﬁkq{ep%gﬁgﬁOa:?% ttsﬁn% r?gerg,?é‘uw gg"a tF¥fscription factor
cépelpaviinducing thefexpressionrod b desiep gensc yiterngtivelys dr irf additiom, thedrepatocytes
m%’ Ee mog}@e%ngosasftg expﬁ‘ersg %tgeﬁegproduct which is otherwise not expressed in unmodified
hepatocytes. Nucelotide sequences encoding the desired agent or product may be introduced into

isolated hepatocytes by a variety of routine recombinant DNA techniques known to those skilled in
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i ver disorders such as chenot herapeutic agents or
antiviral agents, depending on the nature and

wa@ewsiogeyo of the |iver disorder being treated. PCT/ATRBON4/001256

al so be desirable to adm nisjer one or nore
I mmunosuppressi ve agents in conbination with the
hepatocytes to mnimse the risk of eliciting an
trRAKEERIENdy TEURAGRAGH A Patietydf fbﬁﬁé fHehding a§Hékb@bN¢\ in viral vectors (such
|mmnosugpre55| ve agents are known to those
ashdenpvdrdl veptorsher imdefectivietraMiié$eSc onbi nat i on t her apl es,
each conponent of the conbination therapy nmay be
adm nistered at the sanme tine, or sequentially in any
or der Theopresent mivéritien @ifltnotvibederthes desasbetidn preater detail liyhreference to the

S EIATE U MY GO AT —_—

in9éntigglm ni stration, although it is not necessary for
this to be so. 25 It will also be appreciated by those
skilled in the art that isolated nornmal hepatocytes
may be nodified as neces s0r to their use in
hepat ocyt e transplantatloﬁﬁ&%gggﬁdlng on the nature of
the liver disorder to be treated by hepatocyte

t r anspl antExample 1:tHamepting-hepatocytes fatlowing liver resecsionr

e e iy AL G kBl 1%, BEATAR5 1Rl Sh hébatooyes

héréestedd I'Ifh?JI etldy wag bppﬂjvetj hhg trexEihies Somamittee weSisGavrgesidespitdli Mew South
ene ro

ts
I‘%ﬁ:r lﬁ@!'ﬁ?@’ﬂ@’?g‘lq EZ“{%ngbF@W?g@?%PagQﬂ qqpm%éga@%néhese patients and
th%lf@sect'raﬁseer!orrﬁéaSa%aéféneemae@Mor capabl e of inducing
he expression of a desired gene. Alternatively, or in
addltl on, the hepatocytes may be nodified so as to

PHRE £ 3idls FENG BLAMHIGL whi ch T's otherw se not

fed hepat ocvt es Nucel ot i

5 e 0 L fo encod duct :
ntro "S@gd iint opnﬁsyﬂat( %hepa ocyt %yd?ﬁé?'varl ﬁ?}hg Feize

r out i(sex) r ecanbéareinom@iNA | t endsactmmes knomsectted t hgse {(cm)

ski I’ |1e:E: in }M)gé&?g‘/lgé(ﬁ&mdﬁc;[ Ié‘r{m(:)glvaGf O?rt heBXZ

ncl pdng as credNdd. | i nM‘é¥!2@ﬂ2_ vect0r28,3&§uch 438} x 2
adenovi ral Jectors) or in detective retroviruses. The

resent invention will how be furt he(harM%Siiﬁgaﬂéd in
gr eat3e(pLdet ai bREy No‘?/f(l%r (=ncg rﬂ Qﬁ he E fOéhOWI ”E’,zxnzxmg

oe H oy o o Aot o
chl LI Y2 CA ||’J| Co, V || Ll T DlTUul u TTY T UUITSTT UQU TS LILIL)

any wle(M)I i mit |0ﬁ(g;-tm0$ﬁ bpe Maf 2002 f| n?/ez,ﬁ &Gnl. Bearad 3
Exanpl e 1. Harvesting hepatocytes flol | ow n iver
esection 10_Five nm‘i ent s who llndpr(gémes mé]ZfEsr) 45x2.7x2

resegipn far IpaH&éat,get ast %Y?Odﬁad t hei r5 Bepat Qoytes
harvest ed. The study was appfoved by the 'Ethicg

Conmi tt ee at| Slan@sorAf¥ Hospital, New South Walles,
Austral i a (Approv No. |01/123). Details of the

et an nf it hocan NnA + 0 ntaoe Aand tha
\PAVECINRERVAN] U1 IICL UQL UQCQ I II llICQC HULI CIILQ ATTU LA 2

righudiag d=8F dighosior med are detailed in Table 1.

2 CRC- colorectal cancer

Following liver resection, the resected liver segment was transferred to a sterile back table in
theatre. A second surgical team resected the tumour, which was then sent to anatomical
pathology. One or two vessels at the cut edge of the liver to be harvested were then cannulated
with a 2mm feeding tube and the liver segment flushed with hepsaline (5000 units heparin in 1L
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PatientPri maryDate of |iverSegnent Tunour size

W@ s@g)pessici noma' resecti onresected(cn 1 PCT/AU2004/001256

(F) CRC2- Mar 01 Aprii | 200344x3x3 2 (M CRC - Nov 00May
20022,3 & 44 x 4 x 2 (harvesting 2+3) 3 (F)CRC - Nov
00April 20022,32 x 2 x 1.5 4 (M CRC - Apr 0OlMay

néAHaLaline) € réfove ot frdm tsldd HeRSdls HEpa-dhestioR- was thed performed by a
0025,62 x 2 x 1 Canc 1

PancreaticMay 2 er

) .- 01
ol &btoosie (eaheigisoiedlon g 6o Bhlct 5 ¥akwl). Th fist
sOifoh Quad fﬂhéh\’tﬁé lief §(ﬁﬁ6rfts§§pll_elfféll?g gf(]:fﬁe? srgfi) E@T’%‘ ?]Pﬁﬁél S&HLELond solution

was transferred to a's
usdiefart digesting the tven dorsprisgs beflert's daffer mith €d5g dype H'é collagenase (Sigma) and

C?%iﬁ?5@?@&%@@%@‘3gfhgﬂﬁergsggltggrﬂ}vfa? :pgﬁtl?qtea g\%itﬁ%élbgofl]u%or? for 10 minutes.
Dh@fovRs tifisteieizEs dffieividuaniver s%?méhts M the aiffetemnsizes ek twvessels the flow
tube and the |iver segnent flushed with hepsaline

refesorste epnfrelied mapualy.n in 1 L WD 2005/ 028640
PCT/ g i i
o o%ﬁ%ﬂﬁ@?@@%i %\@/gussidér gh@ llﬁ’ gg@ﬁ%ﬁt B8 tef traRsTRER t6 'rt]tfeénléboratory and

di gestion was t
disripted ibyrescaley indo 2-3muti fragmentsey Lefferts mediunst dpe digesied parenchyma was

S Net | |l Bj : 29-34 197 he [first.
el HEL AR Paioh 3 AR pale SR PR 8N agfia, hlsE'tines by
c?miftfxga_tionl\éttﬂw @fb%ﬂméd &.4°Ch H_eﬁﬁmﬂi?@ br?tli i/iébglit)]lc }olas%absessed using

or digestin e liver conprises Leffert's buffer =
TWP%’haE‘PQ%@g(SQ%EIZy @EMOP%%TR%'% offgpaﬁqg)ﬁtesaw @ﬁ@fﬁ‘fﬁ inpjquid nitrogen
a%r?ﬁ@iWDMS@‘idt%&eéﬁh@re'rﬂeﬁiﬁf segnent was perfused

each solution for 10 mnutes. Due to the
di fferent sizes of individual liver segnents and the

TERIE >N HAARBIGof hbBiokAeT o of gy [1 OW rates were

control I'ed manuall'y. WO stage perfusion,

e, i o, TG, L Boblg | Vit coliy

1fragnmedsg i n Lef f erjts gigeedi um o0Bhe di gesygdopar engryans

Was 10 then coltedted and fi[tered tnr(ugn a 24200m
2pore st@Eel nmesh and 4Rast¥Bd t hi €6t nmes 1ppd0 000 330 000

acentrifugation at S0g5,d0f or baginutes hydfhy | 204 000

accocaod

O ASOSTHSTUTUST LAY

ATrypan 3%ue dye (sge300adDe 2) | 63% yopr ese78@d000n of| 494 000

5hepat oc:élstoes was perf,‘)’%r)r(tig6 in leqol d niti ?%8(5]000 864 000

Example 2: Isolation of tumour-free hepatocytes

Following harvesting of viable hepatocytes (Example 1) the hepatocytes are isolated from
the associated tumour cells. The immunomagnetic method described by Flatmark et al. (Clinical
Cancer Research 8:444-449, 2002) was used to isolate the tumour cells employing
superparamagnetic 4.5um beads (Dynabeads M450; Dynal, Oslo, Norway) coated with the MOC31
monoclonal antibody. MOC31 recognises the Ep-CAM antigen, which is present on the surface of

most epithelial cells and in particular is highly expressed in colorectal cancers.
Five million hepatocytes were mixed with one million HT29 colorectal cells in 1ml of
phosphate buffered saline (PBS). 200l of Dynabeads M450 were suspended in 1ml of PBS and
20ul of MOC31 antibody added. The suspension was incubated at 4°C for 30 minutes, following
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after adding 10% DVMSO in tissue culture nedia. 15
Tabl e 2: Nunber and viability of hepatocytes/gram of

wO oosr024834 i ent Li ver wei ght (g) No. of PCT/AU2004/001256

cellsvViabilityCells/gViable gel I sl g 13385 x 1062095
0003 000 27340 x 106609650 (} 0330 000 3298100 x
106609840 000204 000 4395300 x 10665% 60 000494 000

wﬁ@#qg’@%lﬁuréoﬁmﬂea@%&@@&@tﬂ M©@3E>$@€péd§eéa ‘to |asﬁjbétdoﬁl@|nmg the
turmour-free pat ocytes Fol | ﬁ harvestin

h@ﬂazmytes l@@pd‘ﬂ'@@ﬁe&@%tﬂﬁdﬁ@q"‘@ the tptﬁbv tdeia gr@!gsar@ﬂer 30 minutes
mct?o% i §%oé B%n&%ﬁ H@)h 8 %é @B@% lﬁdﬁ'@? Hl;iacﬁr‘ﬁéﬁt% thd lﬂj?nour cells to the
escr i

mmnoma net
DQr@beadsdbdreby@Mmmthmaal ohth& tumbar czbné)f,ronzthe 23l mmtura.l sed
to isolate the tunour cells enploying
super par Exagpletdt Confirmptiorbefdsislatidnyof thmaurdrebthepatodtesal

Gsl ,, No ted with th 1 | |
ant Fiioipo Htsemea b Bmirsels BruORsT ean R eaieonelstends (Example
ﬁ1e9fe§§t§6ﬁe &éba‘reﬂl@n N ﬁrﬂaf%ed)for aﬁ%@ﬁlaiﬁlﬁg tnRlut @élls ashd RT-PCR for the

artlcu ar is Q%GX resse i n _col orectal

deigcﬁl@@ roé eXpwspn wé thei ¢p|lthe$al Pahesiopt raglecmsr EpriAM deng-t fEp-CAM is a

U%ﬁg gégwutfbé%r}n{g ?oggla legxfrgé‘s%@%r&,@gl)shﬁafég% r% %}P'@E"}?& ¢ells and tumour cells,
inblding ME2%ecelis) shhe sesitivityrof RTARCRoih tHeRBtetiah of A0mpir cels dM068 basis of Ep-
B dare AruSSOR 5 apBipRmB 0N 9B ab B AR HERuBteNs Salycni, M e

all BrithCaftet 1924161422, 4pg)of Dynabeads coated with MOC31
was_added to a tube containing th hepat ocytes pl us

e
HT 2 She:feliqwing; pimarsaveraueed fr RAEGRAAIYsISiol ume up to 2mi s.
Al t 8kng ggtréﬁdnm 5. AAWI?GAT@@G@TT'I%FG% -Jragnet  was

applied to the tu e to 1'nduce attachnment of the tunour
ceI Aslisensetstiand: Oy 1&AEAAS TEAGCERYT TAITT-SW ng t he renoval

L SlipletTRER sfBispion bFER-DAR B e tadtcbs &8t of 5150p.
hepﬂﬁma?ggt% wEr@lhlaﬁmtétgasI deteclzr?edgg\@damplé 1t Wmocyte)slv‘}efe tEG’n mixed with
HRSORTORELS BT Oh eebapaley o= B T28 peloe b O egatocytes +
10, 00T 2968l!S; %r (ﬂ? '10‘91e§3 t Eﬁ% £ POOG 9?29 &ﬁé eOhd SR of each mixture was

ex ressi on of Hel i al a dhesi on | 'ecu

sqba@ted;AMlmtg@mp@agEqﬂc GAparationzas ¢e§gfbgd e Exkample) 2fbefpse RT-PCR analysis,
Wi SRS ARG 80 1, B0 3 RSB, el R v
|scleﬂed asingré eorsmercialtRNA éxjraciibn RiﬁSBﬁRScnpt lihkavitiegeacAustaliapf As a control,
~IE Vs st Sitmaed Pyl e ettt e BTPAoTRr 107 non: t umour
ceI Fé&r R1Sedra0qt RNAMe8 usecbith th30hé Stbp Sapsséript -kt e 4Rehnologies).

The PCI% cycling was: 30 min at 53°C; followed by 3 min at 94°C; followed by 42 cycles of 94°C for
30 sec, 56°C for 30 sec and 72°C for 30 sec; followed by a final step of 10 min at 72°C. Reactions
were then kept at 4°C until analysed by electrophoresis in a 1.5% agarose gel.

The results are shown in Figures 1 and 2. The validity of the Ep-CAM band was confirmed
by digestion of the PCR product with BamH1 (data not shown).

By way of control, 25 pg RNA from HT29 cells was sufficient to detect Ep-CAM PCR product
(Figure 1, lane 3; Figure 2, lane 3) whereas 25 pg RNA of hepatocytes revealed no Ep-CAM PCR
product (Figure 1, lane 4; Figure 2, lane 4).



The follow ng priners were used for RT-PCR anal ysis:
Sense strand: 5' - GAACAATGATGGGCTTTATGA-3' 15

wa\nioseessge strand: 5 - TGAGAATTCAGGTGCTTTTT- 3" PCT/AU2004/001256
Successful PCR anplificationsf EP-CAM using these
prinmers produces a product of 515bp. Hepatocytes were
harvested as described in Exanple 1. Hepatocytes were

t herrhgi ¥gfplev Edhtaitiit Shepatostes @his! $0i000 t HE2Y agdlle At subjected to

(i) 106 hepatocytes + 50, EO 8 cells; (ii) 106

Irﬂr@w@ewléseenaratmo,afﬁe@evmg e—&?\%; C%rprqdu¢ti(§lgqreé, lane 5). In contrast,
- : I S .

48T SR 4 PSRN Sings i ISR Diffstach, £p o Pk

pedluctevss npttetected (FEigusgrbl laneb) demnaenstating-teGReeassililremeyval of HT29 cells by

Whi £C np&:£.: : , r
e SRR R S U TP MRE DT i 350} HE epatoeres pus
10,000MHT29 cdlls HHLg%reextlmsV iaodA12;kEiguré SUamllsSmhkRirl@lA, ahdl lsam;lales of hepatocytes
nvi : tr a) . control, was al so
pbﬁﬁﬁé@ﬁggﬂﬁﬁgﬁﬁéﬂ%b@%ﬁ f ?’lﬁirﬁ?'l% HT29 cells. For
RT-PCR, 10 pl RNA was used with the One Step
SuperScript Il kit (Life Technologies). 25 The PCR
cycling was: 30 min at 53C, followed by 3 mn at 94C
foll owed by 42 cycles of 94C for 30 sec, 56C for 30
sec and 72C for 30 sec; followed by a final step of 10
mn at 72C. Reactions were then kept at 4C until
anal ysed by el ectrophoresis in a 1.5% agarose gel. The
results are shown in Figures 1 and 2. The validity of
t he Ep- CAM band was confirnmed by digestion of the PCR
product with BanmHl (data not shown). 30 By way of
control, 25 pg RNA from HT29 cells was sufficient to
det ect Ep- CAM PCR product (Figure 1, lane 3; Figure
2, lane 3) whereas 25 pg RNA of hepatocytes reveal ed
no Ep- CAM PCR product (Figure 1, lane 4; Figure 2,
| ane 4). WD 2005/ 028640 PCT/ AU2004/ 001256 12 The
sanpl e cont ai ni ng hepatocytes plus 50,000 HT29 cells
not subjected to inmmunonagnetic separation al so
reveal ed Ep- CAM PCR product (Figure 1, lane 5). In
contrast, follow ng treatnent of an equival ent sanple
usi ng MOC31-coat ed Dynabeads an Ep- CAM PCR product
was not detected (Figure 1, |lane 6) denonstrating the
successful renmoval of HT29 cells by s immunomagnetic
separation. Simlar results were obtained with sanpl es
of hepatocytes plus 10,000 HT29 cells (Figure 1,
| anes 7 and 8; Figure 2, lanes 5 and 6), and sanpl es
of hepatocytes plus 1,000 HT29 cells (Figure 2, |anes
7 and 8). WD 2005/028640 PCT/ AU2004/001256 13 d ains
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1. A nethod for isolating normal hepatocytes, the
nmet hod conprising the steps of: (a) recovering liver

WO 2@s0e86fi om a patient during a hepatectony; apdr/Ab)004/001256

i solating normal hepatocytesisfromunwanted cells
present in the recovered tissue by 5 magnetic

separation. 2. The nethod of claim 1l wherein the
hepatectony is performed toQl#mect a liver, or a

|
TR S S SR p&prngﬁwﬁegﬁeg%@f
t he ek ?énn WdsD@ oS hARRCRIIRg £Né OJndt he

ur - a tlssuefrom he Tec ere 1|ver ti ssue
prl &) tsolatmgen@melphepatocyéesl feom u@Nanteé deldsp presany inethe rdddvdsgd tissue by

magnet | ' LQn. 4. The nmethod of any one of
cl g_l nshl%gieg'egé%&%&gl n the unvvant ed cel | syare t unour
2cel Irfe m@thocT Breclélﬁﬂh@%réﬁ th@rh)é pis @b@c?n'ﬁéd f r‘eéli%:f]'a iver, or a portion

whereli n the netic sep aralon s 1s achi eved

th@éﬁOﬁgorstanmm@berwrmyn@ﬂgnentctwmtmu ds coat ed with an
ant E% <£ T thod of, claim5 wherein the
Sant Thowyihed of£lap JeTGR eAmPisiRg B 8ipP \RhieReviag BaFrPsCoRiF eyidence of the

tu%%uf SfeeRnisRe fr%ﬁ‘\ tﬁé;fe%&@%dcﬁ%r tlgﬁlez)lﬂ&f tg‘ﬂﬁe &p 6fnhs%tleﬂﬁb’ {8 hepatocytes

hepat ocyt es. nmet hod of cl where
b)ama@rwb@wa@tm monocl onal ant i body whi ch speC| fically

h d thod of
L?EE e é?eﬁgél%saﬁg b wﬁwglmtwgfémeicen? A tyraauncels

gﬁﬁé rﬁ%tﬁ& éf?fﬁy g}ﬁ &ﬁ&%}; 1ht8 %ﬁhgiefngt r%ra@n c Egp\é?a{g?n ofscehé Is achieved
ummupémmema@feﬂ@tollblamiatwWithésn fitiesdyunwant ed cel | s
present in the recovered tissue by magnetic

6sepéircametbod obclaithe wieteholtie afitibothaisna Sondodonal antibédy which specifically

SRS Alites B PESIBRT A Rerd Rl or *rat £ gnant
7t U”’Pﬁér metﬁgq of B5m"™B Wiedin%he %htﬁ')b&? R d I E&?ornalcéfﬁ%dgs\h@% specifically

renovi ng macroscopic evi dence
recwmsa&:thaﬂﬂmqebbeﬂa ssue fromthe recovered liver tissue
prior to the step of isolating the hepatocytes by

8.magnaethed gféﬁ%naaag kapatogyfes fari@nsaiantaien, dfe ragihodmempiising the steps of:

cer1 <0 Tsolerg N bl 3 GAPRENG R R R oo 11

wher efdpn l%hﬁngmmﬁlthepatwt%@'ﬂ@h'L@Waﬁ'léd (ST |pfesérﬁ in ﬁé hdcBYREH tissue by
usi ng super paramagneti ¢ coll oids coated wt

ant i bodWagB@'Cfgmr "@ net hod of cI a| m 12 vvher e| n t he

0. ot o el B p@Rhe Fobaledins s eerBmethc Fessrtiiver, or a poron
theresfasoneitirgss bevigh 308aIgRAS BfuPCT/ AU2004/ 001256 14

10.  The method of claim 9 further comprising the step of removing macroscopic evidence of the
tumour-affected tissue from the recovered liver tissue prior to the step of isolating the hepatocytes
by magnetic separation.

11. The method of any one of claims 8 to 10 wherein the unwanted cells are tumour cells.

12. The method of any one of claims 8 to 11 wherein the magnetic separation of cells is
achieved using superparamagnetic colloids coated with an antibody.

13. The method of claim 12 wherein the antibody is a monoclonal antibody which specifically
recognises an epitope on the surface of the normal hepatocytes.
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14. The method of claim 12 wherein the antibody is a
nmonocl onal anti body which specifically recognises the

waiewanessdo cel | s. 15. Nornal hepat ocytes i sol at BAT/AU2004/001256

according to the method of any one of clainms 1 to 7.
16. Nornal hepatocytes prepared according to the
nmet hod of any one of clains 8 to 14. 5 17. The use of

1001 MRS nfeeteatop elint$2 Wharbintieraiesdy i ianioriotlohd) @it Wﬁlcwfspemflcally
any one of clainmg 1 to 7 or prepared according to

r??@ﬂ%”@f“”&’ﬁS}te@F@'Sof claims 8 tof 14 for Ifﬁepat oclyte
1 &SPl Rerio s0leBe a@PleoB 1 o o oldy e s 1B 7.
AN S SR  Eo

17 0N RO fsedf 'ﬁglrni?iﬂﬁ’epafo@ﬂéd Ibcﬂéted %?BMB ¢4 B Mefiioti 8f %y‘%ﬂb Bf claims 110 7

or ni t hi ne transcar banoyl ase icrency; heredit
@pfppgy@deaﬁgordmg@db@memochof apy engl of nlep'at& to |1é for hepatocyte transplantatlon ina

p&ﬁﬂ?&uﬂ&ﬁ}g'f}d}naglwgﬁ#s%}déprra acute liver failure; and

roni ¢ Fiver ure 19. A nethod for treating a

18.1 Ve dssSOr 8 1MwRerdRtheSver d%&ﬁer“i?tsele&e& ’f”rﬁrﬂrthégfbﬂp consisting of:
adm ni stering to the patient nornal hepatocyte

CrigleitNaiasd  awnsienmes; ngCitberts heSyndiomsd  dPubiiny Jehnsorof Syndioms;  familial
h%)fchg?lé?t&néle@fHé o'%?rﬁfﬁﬂe aGEAL A ﬂ}o&l th?gﬁr'&?etga? d f%freq?@% O&Hphysema;

I'n an anoun and
haanfophita; eindl hepatitis; bertatocéilalat caremontd; scutediver. fail@e; aifidhehronizt lverdailure.
of claim19 wherein the liver disorder is sel ect ed

19.r ofnmethed éqrdr@@ting @rliggrslispider in A patiegt, ithgl raethqdaqomprimyadmmring to the
ehlgrr?tgrﬁ]qgllshe?lé ola&‘?gﬁr@rﬁ] fﬁ? n?%t ?Pg%@;]aegéfgélaﬁ‘llns 1107 or

prdpdred: aemuimghbethemetr?eld)ﬂf enpbyes efelaims fﬁatant!plrni dlari anount aad for a time
; : ar carcinoma; acute liver

sﬁ@%ﬁ&byfegt& Iﬁ'gﬁi‘% E |ul ver failure. 20 21. The use of

Zoﬂorm%l m&ﬁ@?éffb%‘ﬂ&ﬁ@ {Jh?l‘g,ngﬁeeﬂ/e?& g(%&'lé] I?egl fH)ﬁ" @g:g,%ﬂg cSMsisting of:

any one 0 n an arti
Clsglmm;a sypieme; 2ibatie USmdomer esmxbhedJcbhnvm tSyadrtrde;  familial

ered during.a hepatec for the, isol |on of
hyrpgrrc gste ﬂ%’ﬁ'ﬁt o@ﬁ?@ge &ﬁ@?‘;@f ﬁ%ﬂ@enoﬁ%ﬁe“‘%p diiane s emphysema;
ha%ﬁ@phllﬁael/lfdl ﬁ@baftfsolﬁ@pbllﬁmmb%rdﬁféhiasadufé IV@Qalm%S%cﬂanlc liver failure.
ti ssue by magnetic separation. 25 23. The use of

2. esBetusd of normal hepatsaytes iselatedeacemidiol ioi tieomethbdgfaing oieddtlaims 1 to 7
pr parﬁti n of hepatocytes for

'WPQW&%&A@&W% ein nornmal hepatocytes are
ZQbSOJrH'%t Lfsg F F&E@té&%ﬂt}s@& B6dverdd'dlrifd§ hedafeRBRy §8F the RE%BN of normal

hepatocytes wherem the normal hepatocytes are isolated from unwanted cells in the resected
tissue by magnetic separation.

23.  The use of resected liver tissue recovered during a hepatectomy for the preparation of
hepatocytes for transplantation wherein normal hepatocytes are isolated from unwanted cells in the
resected tissue by magnetic separation.



