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Met hod for Isolating Hepatocytes Technical Fiel d9Wash2007
wbRSRMead Nvention rel ates generally to nmet hogerfi@boos/001256

i sol ati ng hepatocytes suitable for the 5 treatnent of

patients suffering fromliver disorders. The invention

further relates to hepatocytes isolated by the

met hods of t he ) etfod] QTFIGLI:SW?) eati ng

liver di sorders usi ng f@ﬁe!gg’?%f:'?t es I'sol at’e y the

met hods of the invention. Background Art Orthotopic

liver transplantation is currently the optiml therapy

i ndicated for a vari etyTethhicatFieldo di sorders -

| it R Yo e SRl ot iR hepalrs sl for the

trestmbhtad? Iphmémé Sifferflg ﬂr@fn INelStﬁSMeré/‘bTHeCWéﬂﬁbntM%e? ré]aﬁes% hepatocytes
short ag or transplantation.

Isplﬁ@ﬂabkﬁe mnﬁhgt%hafsthpelavmkpnwam f meywﬁ%uoéére@tmg Wer disorders using

PR SR MR AR R &, Lot €1 s

C‘m églpféia dse of 11 verBtKABIPAAE | on’i net ude
- ex p@nﬂaﬁ:ptefhvéh&msplamtaﬁdws euraandy thbeptined! thetappindibated for atdriety of liver
i on rdi.n

AT Ao 2B PN pEfaiizs Hoehs, SUPRBHRal of bgiiansplentation

is ItHeVa%rlabMtySd? HOHRF Bssud OWodMide Hdre Fa éﬁHrtﬁQé R IREARS W RarlsPlantation. In
those patients awaiting |iver transplantation, but

sogesiastaniogs thig haniled to cmortaktb hatesr gfarpproximaig 400 nj wnﬁdiyts for liver
oS ARENGRRIS) RP o6y @iy’ SP.20 009" | e fft g o

rans
ww@pmd ose  liver drasgplantationtinohude ekpense offtticeprecedare endathe potential for graft
c{vant ages over whole or partial liver '
rejpe Qﬂspl antation, including reduced cost, |ess invasive
SUfﬁGﬁérMIng]gnmeiﬁelg@ﬁébd”ﬂf Bithdtive (rEktmant | fo%pa’%r’ént@'suﬁendg from liver
617-630, 2001). Cinical trial

dxsggﬁ@n get,onlyag ap p{@engua@qggrgﬁmm@g galisaisanalting lyer transplantatlon but also
|
in Béat%gﬁ%'a%% (@Eut eﬁHPiaﬁm M %b"tgpﬁ Cﬁr@ ‘li;:-frsglor?j:ternig1 altemative to

orgRatransplantation: anspl ant ati on 69: 303- 307, 2000) 25 and in

SO T NI T
adx&a&géﬁé@r WHAS o RAIR) liverttianep\atation ih@lﬁéiﬁ% féﬂﬁceﬁ%@ﬁ! l&gs "ﬁvhﬁ\ié surgery

| imting factor in he etransg antation
u

and ocurs e DR Rt 4l vMal e 2017800 20000 e inals have
derﬁ&ﬁﬁél‘é&%@%gcc 4 | $8¢ rh%%t&mehfﬁéﬁﬁﬂ%ﬁ RS for Se)c!al’nM@ i tﬂeh@bovery of

are rejecte trans
Patteatss'ﬂthcﬁcuteémlmmamtdnpaﬂb fallume(Flsherstetaﬂt Gansplaﬂtwpvaﬁmtaﬂﬁ 2000)

- and B oo ST bR vl el o Rl e i PRy et et

- EngloMed 938042221406, 1098). However success has been limited.

The most fimifing factor in hepatocyte transplantation is the lack of availability of a suitable
source of hepatocytes. One source of hepatocytes is livers that are rejected for transplantation.
‘However as a common cause of rejection of livers is steatosis, hepatocytes isolated from these

30_livers often do not have the metabolic capabilities of normal hepatocytes and are thus unsuitable for =~

hepatocyte transplantation: Aliematively, hepatocytes may be sourced from other species. US ,
“Patent No. 6,610,288 discloses the isolatio_n and use of porcine hepatocytes for the treatment of
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hepat ocyte transpl antation: Alternatively, hepatocytes
may be sourced from other species. US Patent NAa9March 2007
6, 610, 288 di scl oses the isolation and use of porcine
hepat ocytes for the treatnedt of 19 March 2007 2

di sorders characterised by insufficient |iver

function. However, a disadvantage of the use

diseilerg charetetingg 4y desytigient INem WReliog:  Howems acﬁ'seﬁ\ﬁn@ge fobthe use of

xefn e%ﬁ:'h@ﬁbto §fﬁrh9h18r$ﬂlé’thbg§tbﬁ;al for I%Jreﬁﬁoﬁar need for a
| e solrce of hepat transpl antati on.
Su rﬁmowlmgw theredis p nleameednier 5smtewa swmegof hepaéocvtesr fet transplantation.
enbodi mrent of the present invention there is provided

a method for isol aSumgnary ofidhehsyantiont es, t he net hod

" el i S BBInE ) R it st AR method for
isolsting aOnmPqueptaiﬁgwiseigﬁ\r;amo@ydmnsihg thenstepywaint ed cel | s

resen dtiss etlc
(aﬁep%w et RN T At RS 1RA B AR G £ or e
L i5ARAG Lnofmal | NeBitocyRs FonP UhivhiRed CBIRT Brédent GP fHealcbbvaebdatissue by
eni gn or malignant tunour. Accordingly, the unwanted

celm@nﬁ%ﬁeﬁé’aﬁo}ﬂpl cally tunour cells. The method may
N Pﬁﬁé%ﬂa@%% Fn%& W%gé@a%r&%%ﬁioﬁ thereof, containing a

eV| ence o nmour- aftected tIssue fromt
benigo ovmaligdant fwreur.t i ssue prior to magnetic separation of

h ) fr 8Ll b
b THRTy ey BB HIE FERRERBEAE Yo §e° coat en wi th
an mtmebhudymami ddnblidectiy stapuf #@ﬁmoangrmaacéccpiabw@mte by tumour-

oG IRSS BRI IR GoCR SreVETIRI o B OTL: RETPEHOT SRSl e
t heyayn Qratf“oﬂlo‘f Sells AEG 96 gbl'f@e@l Bsify Er‘Bﬂl‘am %ﬁéﬁ@édﬂ&ﬂé coated with

of the ent invention there |s
anmpmdwc ghee@tlb@iylrwé)a aarmoel@nd@tlb@ﬁytwt@hm@emf@allycﬁecogms;es an epitope

ont el iih \P%% ﬁ’g X tvﬁn'icﬂgec'bgm?esttﬂé L@S{grﬂg@&ﬂ% Eggt of

€ presen ere roVi
pr efxaording tblaoaeoomd/tembocﬁmnttof ahs mmmtanvenmn there ipgtrénidtd normal

r|S| the rin iver tissue
hepatgHes sslbdadtording t?f@ﬁ%{hégfsg bwg‘%&‘ ‘(b) isolating
norARBrdiRg e ta R @ﬁbd‘dfﬂ%ﬂ} Hha e entGflehfonPh&re 8 brolied Benethod of
recovered tissue bﬂ)(@ magnet i c separation. 25 According

PreRgriag h&patoﬂﬁese‘ﬁﬂd@aas tﬁhorbfhetm%hqslrce@@mﬂngutwﬂsw&n t her e
e’ A oS bt AT Srrbuichut epegde Rt shbs "0 1
i sol gberolat ngﬂfoﬁi@a’a‘h@@to”ég@@f@h DEWANR dERd hrasknt ﬂfthet fa6overed tissue by

present invention
magnetic separat:on

According to a fourth embodiment of the present invention there is provided normal

- hepatocytes prepared according to the method of the third embodiment.

Hepatocytes isolated or prepared according the methods of the present 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; omithine franscarbamoylase deficiency;

" hereditary emphysema; haemophilia; viral hepatiﬁé; hepatdceﬁular'caréi'hérha;' ‘acute Tiver fallife;

: and chronic liver failure.

Accordingly, in a fifth embodiment of the present invention there is provided a method for
freating a liver disorder in a patient, the method comprisihg administering to the patient normat
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used in hepatocyte transplantation in a patient

suffering froma liver disorder. The |iver di sordétarch 2007
may be sel ected fromthe group consisting of:
Crigler-Najar Syndrone; Gl Bert's Syndrone; Dubin 30
Johnson Syndrone; fam | i al hyperchol esterol em a;

hegIr n%ﬁ?@a ec{ggcp@ﬁg&?qﬂﬂ% @pq? gfdt fgc' e%p%g]entrg)%r%gértec? gélcording to the
mERRAS eahitd Enbbdif@htan ﬂpéfﬁoun?é‘ridtfé? aluhm\é%nfr&@m ltoutre@t the AVefldisorder.

chronic litver failure. Accord , Inafif

entidepaloeyies mlatedw@cogfdmgém meihodﬁq@ t preseat @vesrﬁiorpmy/ plge e used in

a@ﬁ?‘h’%@g@“@gﬁ%?at' ng a liver disorder in a patient,

nprising admnistering to the patient
n or Tyalcally Jor ke pripo2e30i7 theabnemtbodierds the pefient ieturagrc or di ng

accTatRG ¢ 8 ve cietel e R REST ihr BhuBi AEREYed i uee o

reQéEtédﬂtverat‘Béué Pdcorerdd timing W hémiedinytfor the Gsiilatlbllﬂ@f Inbivreit hepatocytes

ocytes | sol ated accor

- wlgqlfgi; rﬂ@ebqr@glehga ogy;@sma[eoﬁop}ga froms gnwaRt S s uh?he resec?ed5 tissue by
m nbhc,féegbrﬁﬁon' iver support systens. s Typically for the

t he above enbodi nents the patient is

rrgncordmg doradsevgnth embodimenth thers isapriavidad e usheof giogsal fypatocytes

|sr%!5}¥§9&bl‘aﬂ e ﬁlg{hgd BE 8é(flng(? %ngfor ﬂ'@g) n@a@h&rﬂ?feacth@rgpéu'tlé’ Frleparation

I Ssue re overe

f0|iuselirdtdpatncyte‘tranmmnomepat ocytes, wherein the nornal

P e el NP e Sl G, mev oo

c dprezge@@yenth errbodl nment, there is provided the use of

nor mal hypat ocyt es isol ated according to the nethod
as defi ned above for the pemmfonkl on of a therapeutic
ﬁgr ation for use in hepatocyte transplantation,

deryt ‘easmpldepalecytes asatsedinargn feansrhiep#terties drat, hen isolated, retain

R B T T S LAY S0

erm " norna

' ar@esmﬁﬂbdmjdretsansmmﬂatlonmmn aspatlantemd nee(btoaihapatmdyte adrispiantgtion.  Also

f or nor cell ct i Qn
cohBrBeH P B L 0, BEL AL e RGE 4 'BAGRYisgich have been
médifiel o @(afnplé afatedsy émtoaﬁod@mel tﬁé @xp?es@i@:ﬁ bemparudulan g@né pmﬁduct but
he atocytetranslana on. Also contenp m q
Wﬁ'@ﬁ‘e“@@@ﬂ’éssoﬂibﬁﬁ@'a!%lfﬁ@m e abillty ﬁ%;ﬁaﬁf%@ﬁ‘%@f"&ﬂ? &ellular functions and
acfﬁﬁ%@%) Lesiiahy iy, have been 20 nodified, for exanple
nodi ﬂg% %’

S0 as to nodul ate the expression of a
~ parThedenmalisolgtedeapugadihersin buthe cowiext lof hepateryted means hepatocytes that

v R 3ol <G8 o, B bR R, 3 iBlrng and
- sufbdnding cells. The term “isolated” does not refer to hepatocytes present in a tissue section or
~ cultured as part of a tissue section.

The term “liver disorder” as used herein means a disorder or condition characterised by

abnormal hepatic function, such as insufficient metabolic activity of the liver, or any disorder
associated with hepatic failure, the symptoms of which may be alleviated or reduced by hepatocyte
transplantation. - Accordingly, the term “reat’ as used herein includes alleviating or reducing at least

..—onesymptom of a liver disorder.

35

In the context of this speification, the term “comprising” means “including principally, but not

‘ necessarily solely”. - Furthermore, variations of the word “comprising’, such as “comprise” and

“comprises”, have correspondingly varied meanlngs
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The term "isol ated" as used herein in the context of

hepat ocyt es neans hepatocytes that have been 19 March 2007

substantially separated fromthe natural envi ro
WO nei éhbogrl ng and 25 surroundi ng cef¢i QPH‘&OMZ“

term"isol ated" does not refer to hepatocytes present

in a tissue section or <cultured as part of a tissue

section. The term"liver disorder” as used herein

Sonor mal hepat | B IETEPHE] of 158 MrkEings . o
Metrhe Prdsentamientioh il rolv Behiesdribed by w@?] ofamamqiiemiymth reference fo the

associated with hepatic failure, e synptonms of which
fllwgng@éawmgﬁev. ated or reduced by hepatocyte 30

b ant ﬁngﬁeam Gf ﬂ{edémtﬁéw cémaﬁ@* Ep- CAme@;t RT a@Rusmes (1)

erern 1 nc es allevrat |n85)or red uci ng

'Mcse;uu;ar weigltfmasker;i Ef)e&actim santralp(3) HIT20 eales (é)mwaebapat@¢ytemﬁkhepatocvtes
pl%nq%fﬁgbﬁfj? )gaf%bmtreﬁtg % ::'Legétggg qﬁ{?r@oqoﬂ?ﬂﬁ§ cells ¥eatidivi® MOC31

~ coltad DyRdbards? (7)v depadoyies pluef 10,000 H@QCbeﬂssammateﬂ ) "hepatoeytes plus

1049 Hi@é%meﬁ@? Wi MOLS T Rested Dyisbeceuntl SBPRD I patccytes were
mrfé@%tﬁ‘%(?%a%%&ﬁ&rsé\‘l-ﬁm E‘éils ﬁesc“ ption of the Dr an ngs

present 1 nvention ow be described, b

ex&lgbllreﬂonAmplthtlom of ﬂélfﬁefrpélﬁﬁiiél ead roavker ECAM LY ocR” Lanes ()

T e

plug 0,000 HT2Y betis-; unfretedd{B) hinpatoayies piue 110,008 HTEI &dis-drebted with MOC31

coli) LS Rieed she "R ot eSOt cone

Dyﬁ&ﬁ%@ds‘?@ hé:atohft&%ﬂ@q 000 HT2968 untréAa, i ddn@le W?epe(tc?c»tes were

hepat ocytes plus 10,000 HI29 cells- untreated,
mmeéwhth@yrtd@gtegnmberﬂwa’%cqﬂﬁr)zg cells- treated with

MOC31 coated Dynabeads. (In each case 106 hepatocytes

were nixed wBest Modei oiPeonning theinvertionr29 cells.)

OPE'EG&M%@ é@ﬁ[@ {%éng,@&lé? g ggﬁéﬂ%@fﬂl%@ Hlio?t%pg%&l frapsplantaton.

Thlﬁ&rdnmanly (%) toBhartagesofcaddvedd iverls3r trbﬂ%ntmtri sSimilafly, thmwmlespread

apmilalog. g Rapsiopyes Panspanaloys e By 15, ayalgbily shihem 18 otier suabl
sou}creg gt ﬁébawt@s NEadlheefr eﬁélﬁéieﬁhﬁﬁéb%ﬁ‘ﬂﬁnﬁ%io iwpattn@ e 8ell mass

000" HT29 cells- treated coat

--haSD?rb@U%Iﬂ@ﬁﬁd tq s)ppovt fiet fﬂd@ree;taqult&sfeqwrmgcappmzma@m1|0§I5 billion cells in

( 106 hepatocytes were 15
h““f‘ﬁ“%@"fﬁ@ﬁﬁ”é hgsoﬁegﬂlé{%t%glg nunbers of HT29 cells.)

| In patients with benign or malignant tumours of the liver, liver resection is commonly
indicated. During these resection operations, considerable amounts of normal, unaffected liver

tissue are unavoidably removed together with the tumour-affected tissue.
Accordingly, the present invention provides methods for the isolation 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 fo obtamlng liver tissue from resection operations for metastatic disease, Iiver to be used. -
for the isolation of hepatocytes according to the invention may be obtairied from other sources, for

“example from organ donors where the liver has been rejected as unsunt_able for transplantation.




i0

15

20

Best Mbde of Performing the Invention Currently there

is a significant nortality of patients awaiting19March2007

orthotopic liver transplantation. This is 1R
Wod%ﬁ'g:’/?zéﬁ@hortages of cadaveric livers for W iRbAbdoosass.

transplantation. Simlarly,5the w despread

application of hepatocyte transplantations is |imted

by the availability of livers and other suitable 20

epatocytes. It has been cal cul ated that

H%E%Pg@?ﬁ‘?g{t'é’py 10-20% of the liver cell mass has to 8

I e Hokméreh iver reseoiiony nomhal tigstie fray beifirst $eparated irom umagtefiesten gr other

AR ET S ko o e B Feypeddlyes o

un®hntfBddignant tunmours of the liver, liver resection is
commonly indicated. During these resection

o pdscleioroenorTa epelnsiiesoRasn HHSDIR0 Solss of syammle Ptk plscls aghieved
ol s S R L Ko oot

* avéilableahd knowariethbsteof skilbin thedsst, fooexaniple assdlﬂclmsedjn U6f4 710,472 (Saur of

al. )h@%g’i ﬁ)@ﬁ:ﬂéjﬂﬁ%ﬁ "ﬁﬂ&gﬁgﬁt@f"% [‘J\'V%ge@glﬁtﬂ{ehﬁfscfbgures of which are

mcb;ipﬁ@téghéfewny\féfe,@ﬁbe t he hepatocytes are |sol at ed is

obt ai ned fromresected terlal %r)llh% é{%t it :
op dleanatie regparatien o gellscmanbe achinyes 8 UB% Smell wagnetic parics,
ricles ma

o R GRS i o st Pesaants s o

be absubmuéraig ot reicioh diaineter: ruitable magnetizbesids aieeaily Mﬂm%@ﬁ’é @vailable

o A s 0 00 s apt

of $pedimam) Bindiki witmoldcledBr hb s@fod of ONe o fHdE @ﬂ&@é@m a heterogeneous
CT/ AL2004/ 0012 6

He | '
mixfyre.e ,Aﬂelég:ggqt'qo@ g¥es bg at{v%ﬁ(&gg rﬁgﬁ%@t qxqaa§ éb%ﬁ”grﬁ%ec&ﬂs see
belérggfﬁbhhmﬁs e]ﬁ(f)(@s%@ toeﬂnégheﬁatreﬁ fio erfbRARSRMBY 6thesbniplees feom the

roscopically prior to subsequent separation o
mixtupe.mal hepat ocytes from unwanted cells. 5 IsoI ation

0 LR ORGSR o OB SorRtOT o nEa® M Rearaton

the\(;éltsl tlﬂtty:rwfﬁouhtftbhhn ?agﬂstlcamddm;d Fmgmtédcuegs;r#@hsﬁho:se c‘il!s which are to
ratlion o cells re val | a an ,

be Birbaiom O herasnspis iGe. Bibisre: Be Trousir Sgh ikpe(Ragd vih a

Ilgaﬂ? %;ki@h drelif éa‘ﬁg%co@ﬁses fHe- uhwarké“él &1id. O, e?r?r)%dlfn'ehtb @f thé pebent invention

Wang of al.), e di scl osures

in Mﬁchv%ﬂrmai hepatocytas et i@d}eas@aiedw@rmtww caiLsr Q\Génﬁgeetlcmads may be

_coagé?glﬁg%l I@O@Sﬁ%n%'h&ﬂsﬁ&@ t éﬁcgﬁ& f&g.'rd 3’? er"%g'e& ggl It (r)]leds

- 25

| nintifeecabe omoeihveﬁoetbwpmaﬁcmmagmmﬂoanm d:épa’mytebﬁtabme speniically bound

o 1&? %%’ge? bga% osﬂﬁ%ﬂr begtﬁ/@ gglﬂgepgya@érf @qgliquéns r%é}? Be used in the

mefhOATHE tel pRdskdtt iféatioh ab! e
It will be readily appreciated by those skilled in the art that superparamagnetic beads do not
represent the only suitable means of magnetically separafing hepatocytes from unwanted celis.

Alternaive magnetnc particles and devices known to those in the art may also be employed in the

39 methods of the invention. -

The magnetic separation technique employed according fo an embodiment of the invention

 may result in a popuiation 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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froma nunber of sources. Typically the magnetic beads
are coated wwth a ligand which is capable of 19 March2007

specifically binding with nolecules on the s 0 -
WEAWSE84bre” cel | types in a heterogeneous 155;#&(%‘@?03?001236

After formation of conpl exeg between the magnetic

beads and the target cells (see below), the m xture

. Is exposed to a nagnetic field to enable the renoval
upkanted eelish ripleest ebout B@Pmpumtye, at Ieasttabow 85%guitity onalyleaskabout 90% purity.

iRty e el Bl PRl e R SYBRABRY & bouna
Lo fRevidmend hbsaidgRs fsol@feﬂ aUcEMIgt tedhe:;ggée?tr |g¢dnedn fngy be determined

“those. celI's which are 9
bnevasietygbmetbeds knswitto th@se Sled 180 > ¥hdo) e&am@!en%@prlus’o" test may be
%gC@S\NhWh it ?ﬂut& QGkRA o g Jc}ef?ﬁ hlx%ﬂﬂh WL RN SHREsH iﬁdlzﬁéﬁ ﬁébatocytes
n enbo

I Ses unwant e i mrents of
prmes thatrexelndei dye arei mnsadare:l‘to he vielle whibmaltsdhq! stain ase @nﬁldﬁfed non-

d, f t
wg@e ggglfabg dyp {07 Use o de 1;[0r51ﬁ qg g@ﬁ Ej ﬁdgﬁ&%@{, 'ﬁ?’functlonal
cAREIRIRS oF isblald ﬁeﬁafocyt@m#y bé&lete‘immém b)t hfnumbereof clternative procedures,
positive cell separation, it % I &Eaﬁg@tes
ineliding aspays fa5 eeaymaliscaciviy denprample etf%dﬂﬁfwao il
=l tl'PE enﬁgag;'gﬁ g n%’mbﬂ&ﬁx@ﬁ&; g?thﬁ ?Werp}t%ﬁ@@ﬁ@dlét&nh bSli@Salso be -

resent | ven I on.
sdreenwl folentare the dadpatgcytap precasbeniialy fiog from organigis, (foreyample viges, that

o8B G AR BB o B oAl e

tra¥RdaaitR @)éhmleflébéﬂﬁdlﬁnﬂmK eshable lof specifi e‘éﬂl}t dotovtig the preaggice bi \iruses in
part| cl es and devices known to those in the art may

thaP@é be enployed in the 30 -=nethods of the

\éﬁé}g ﬂﬁe t@cﬁ’ﬁed’&%ﬂ? % ﬁ@lﬁﬁs"ﬂf 'ttfé%rés@ﬁthﬁ\ﬁeﬁﬁbﬂ nwmemgresewad

O an e nment of the invention
for eenple in nqmd niiogain Mad@mndbuﬁecﬂfnqup@@gwaj@pﬁ@gm@wn trthose of skill in

th? SR ond %@ﬁ[gfﬁc&ﬁé\l\gﬁ a@lé%gé(feﬁ@%ﬂohssgfaﬁ @gsst tOE%@YOt%%ﬁ 8lich as DMSO
IS e s i, s e
preornoede DauiRIeBETh P Ue Vgl of S950 heade e ifitg and et
crﬁfgﬁ@éwétﬁﬁﬁ F@}b&&éh %%we méthodd A &y@ﬁes@%ﬂ&yoﬂﬂ&’paﬁﬁyms are

I eved nmul ti pl e rounds separatio

destriaed Ini HS/GMB Wériuull@oyatt ek and ckleasﬁlar @t@ d%rg rﬂ@efab@ﬂsz?heewews 3281-

11@9%2“9 ﬂ%’g&ﬁﬁr{a@ﬂft ﬂ@%ﬁe&glﬁﬁ{pg@ r}%ﬁiﬂ" :f’eré/r@é' EipbpREervation of

lsmatahnidpetocmm@htﬂwiha slewstopheat ofreenelidie, omgomgesﬂurce of hepatobytes for
ute sol ution, of

hep Bl GAnSPIEnSALOn 5112ps Bl Gedpie JoloHing il depitpgyies may be
Ial?eﬁ&d é[bgfbgﬁéfé] @Iﬂﬁﬁf@%bfﬂ@iﬁﬂ!ﬁﬂ@ﬂ@ %et‘éﬂsaiﬁhlﬁdlﬂg’lblécﬂ o) @ate of birth of

I n ‘are consi dered vi abl e. A7suitabl e dye
donmr dajs ef iiver wsetjien, esasbussiobreseadien, isolatien pigeatius, nember of cells frozen,

anﬁ%grcént OBt) rhebdteylel 3Fthé BRELS cryopreservation.

Treatment of liver disorders
- Hepatocytes isolated according to methods of the present invention are suitable for
——numerous_ purposes. - Typically, hepatocytes isolated according to the present invention. may---bé :
used in hepatocyte transplantation. The isolated hepatocytes may also be used, for example, in
the production of attficial liver support systems and devices to compensate for loss of liver function

“ina patient.
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“bound to microcarrier beads such as collagen-coafed dextran beads. Hepatocytes isolated

“according to the invention may also be administe_red together with one or more pharmaceutically

capabilities of isolated hepatocytes may be determ ned

by a nunber of alternative procedures, includirn§March2007
ssays for enzymatic activity, for exanple t ‘

(3 é’ﬁ%sﬁ@n of cytochrome P450. to It is envi sggE@U@Wzﬁomm

i n enbodi nrents of the inventsion the isol ated

hepat ocytes nay al so be screened to ensure the

hepat ocytes are essentially free from organi sns, for

ex afiphsplantaiianse hiepatorytes iselajedtaceonding t embbdinente of the prgsent invention

E%&sg@ %t@éﬁq@&yﬁ'ﬁ gle [?@ r@%ﬁ@ﬁ@m c:{l:‘ﬁrdgfa (ﬁﬁoﬁq?sa\%hlcih may be treated

bfﬁﬁpai@éaﬁ’é/trafrl@;ﬂaﬂétbn of n@memegatscﬁytdsm@%ﬁ%édrmm tohethods of the present
resence of viruses in ells. is

mﬁ@ksoraﬂ@@e arsardar gssosialed witpalmogral hqwaﬂqcfw@ﬁ@h@f hﬁﬁ@f?ﬂ“ﬂ%n
”Ng(yjslﬁ@m& fep a;sga@fs\fﬁ%r be ﬁé?édusﬁgaﬁamnd for bk IeﬁC%ﬂ@ﬁ?Byndrome

Ia an ers cryopr servat’ on ar
Gﬂﬂedbe S@ridrmme | IDubin  Johnsomr Syndrome, t fapilialal hyperchaidstpeniemia, omithine

oA BRRg e DY 80880 e

dikoider efayibe rhienetio 40 origh, ﬁwm@mplefremtmmms@rugat tomin ingestion, viral
{;rot ocol s have been_devel o edé&oaga a fiis A and
ingplignior metabolie dispasee EXAMPIEE Blcllyerdis iy ,pggtgf:chlpe bgpatitis A an

hégét}ﬁ@ B! RSN et @Sbrddr Qﬁhl&i(ﬁ%eetreaéﬂ bRkl i? e ntfirﬂérlcf;lon include -

reservatlon of epat ocytes are SCri
heaatm@diulmarcmma,l a@uteéweréallur)e, dmmrqmrg@hreeand@y aﬂher disordggassociated

81- 118, 2000 the discl osures
w;@%%&ﬁﬁ%lﬁeﬁﬁ@’on%ﬁ?%@fyat ed herein by) refer enlce. ’
CL Yth raﬂmiﬁrswaioncuﬂ h]?;ﬁatocytesw isalgied abeopivigoio fthe ivérdion Ifa;tr tihest tetment of
t he devel opnent of a re 0i Ng source,o
IvpreipaitB 0 Wk anchin Bntepfitie B0 AIHAE . a0n symptom of
th% fivet Hiko‘-i drE@aiifbe Eﬂia‘réhﬂd&e'o?@rhﬁ\blﬁ%ﬁll iR Ak Qlal ‘tﬂésopﬁmézl course of

| abel | ed appropri at el informatio

treatmeat. BUch s, dbm@nowéofdlep@ocyterr@llmr@st%%@ui the éluia’ﬂon @birqatment can

” beoéslcg‘la gé@ bf ho%g QR in §rt &l’.[r(])dcbo‘éﬁénﬂér%? @%éeofﬁ tFeral?\ﬁﬁ'ﬁFHéermination

I SOl at'ion

tedts. oFerther, itewilil be eppepent tcvmmknf Iordin;arycsklll mmhataddlyatdlm aptimalhguantity and
| S

ti.me of, cryopreseryati nt of er disord
spriee guyual SBiges ol eraRBinaivi Bo SESimiten gyt il 34 SR o the
disBfdep ity tieﬁfé& Mthé fﬂﬁmafo@tesdﬂd sidbbfadmPistratdn, sidnRe ﬂal&re of the parttcular

ur poses. ically, hepat ocytes. isol ated accord i ng

s
in Wﬁ@aipﬁ’ﬁwetfﬁaY dnv&lge, sieh ARjmwa condiions ican he pleteswipee by Tonventional
tec‘nﬁlg%%pl antation. The isol ated hepatocytes may al so be
for exanple, in the production of artificial

i \ﬁdmlnstmﬂpmntayimby enpapprapriaie viutedbal resuliimdeliverytaf thedrepatocytes fo

th B8 e st o oatkon rert 5B HpetaeyER E AR i Agsprinaly
adMRRAALRR P Be, 'f&‘é&éﬂhﬁé’ b?‘irﬁr@ﬁéﬂlltdﬂ%i irrjlacﬁdmmﬁa\mﬁﬁissor miraérl@aﬁat infusion,

resent |nvent|on may be used he treat ment:

 or pixespienic injeRkank For mtsaveawdifwglep@av@ﬁ may $8 ﬂa@ﬁr@dmfwoﬂal vein,

or TR¥ertéic Ve 3bESkample. Typicall at least about 5% of the administered hepatocytes

- remain viable, more typically at least about 10% remain viable, more typically still at least about

20% remain viable and even more typically at least about 40% remain viable.
To facilitate transplantation, hepatocytes isolated according to the present invention may be

acceptable carriers and/or diluents. The- carriers and diluents must be "acéeptable“‘ in terms of

- being cbmpat_ible with the other ingredients of the composition, and not dgl_e,_teﬁous to the recipient
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by hepatocyte transpl antati on of normal hepatocytes

i sol ated according to nethods of the present 19 March 2007

i nvention include any di sorder associated wth _
WOHIHPIEA® hepatic function or hepatic fail ur e PCT/AU2004/001256

Suitable liver disorders mag be hereditary, including

for exanple Crigler-Najar Syndronme, G lbert's

Syndrome, Dubin Johnson Syndrone, familial o
thbvgefer Blamiples tof phirmeceafically acaspiable catriesnareladinants yreadeinineralised or

.deficienc her edi t ar hysema and hae hi | i.a. W
disiieceViater s9lop Fokling: Vtoloble Hapeh PlRcsuch 25 Pseitin . spffigr; ol olve o,
cotibhsBd §lf, thaizh O, RYAPDIR usts E bedrat bil, @aMiglian @ilodlivé ik icotionseed ofl

Ingestion, viral i1nfection or metabolic diseas

| e
maiseanip Isesamef ofl, anaghis ol beasenut o siligore; pilso inclyrling ipplggiipweges, such as

R, OB S g, e s

miperal i such rae digdid pavaifin sbit paraffih epsyueless; Icelluiase derivativepsueh as methyl

e q%,t@f la glg[gp@abslg:;%@qb&%m%ﬁzlb \s/e:[mf iwlg\ur E@rﬁ@&mgﬂ}fcellulose or

hybreXypiobAeBylcai@bdey i lbwer AlRgnoRdfonicxbm@le | gthardf or iso-propanol; lower
hepat ocytes isol ated according to the invention for
aralianols;laer peialkyipne glyeao e Ivarcikriena olyeols dar exarpleRoletiylens, giycol,

u a , o
PoSiorER Uyeoh b 20, SRS sBEal”h SYRAE pol LE QR Tl acid
esies smoe a® isoprophil palmitate kisdpropylnmyristatenon ethyl aleateh polpnyipyiwidone; agar;
course of treatpent. such a [tét?e ampunt of hepatocyte
CaRTEn S roapainoup R ekl - oat ment can
be Hagdiyled nag disb Ve bivainBteriin batbinatiod With @etorusdre other agents. For
conventional course of treatnment determnatign tests.
p@ggﬁq EOI enhance

example | anay he; degirable t9cadministerchiepatoeytesnia coniuRsion WA

_ o . . . ¢ .
ol gl gt B2 IR T, TR B o et
liven glisertiers nunhLasechematherapeutiet agofits phentivicel @pents; depenpiag ag the nature and

treated,. the form. r e [ f 1.N %
ol il ok Poind, B8 B S o2, el bl one or more
imniune&inpréssivl @ents Musmbingtion Wit atbéytaato mintmibethe risk of eliciting an
det erm ned by cqnventional = techni ques., Adm ni strati op
advgy fm@umﬁ/reaﬂ%a%maaﬁv jof sullable, irpraunosuRPresgive, AgRNts gre known fo those
skilféﬁinitHeeér}{ of the hepatocytes to the required site such
that at |east a portion of the hepatocytes renain

vi abffas sugtc combiniation therapies eadnicemponerttaf dive eambingation therapy may be

aofiEPBAR F ¥anS HE SERERER o 20 G5kt B Sl ERTIRS N oty povice
theitdﬁsirea\ﬂ@:’aplusﬁci effbels Itmﬁbenﬁéf?mﬂ_tfaﬁhaamtgwem kd b&ealacmdnis{emd by the
e portal .vein, or senteric vein for exanple.
sameiib & adinsiafopahoush s nosbecspsaptfer Biaia b St er od
hepgh 3Ry be Bpprédid tl‘(c*s@@l’dlféd ilRE &rt iﬁépibfflﬁbﬂl orfl He?éi&eytes may be
about 10% remain vrable, nmore typically still at |east
modifiedats necsssary piive forthaii usb linchepatdoyteyansplantationy Pepending oathe nature of

l.eas t, 40% 1 i n_.viable. J0.facidi . .
th i g0 e Bete T laPabyRo kMgl o' B0 bREHe b fogese or
decrb”as’eﬁw eipl‘elsslgiﬁﬁ iof pama%l’ar ge kptmdinds Liﬁ) tllidﬁ ﬂé[mmmlteis dd tbb@lﬂmistered.
such as col | agen-coat ed dextran beads. Hepatocytes .
* Hepalosrles way beediedith glar e ETERTIIUIRYAI SHeRJICacas DIGRICE in the cels,
1Nl ¥ t I i . .
o B 5 T B8 1A OSSR, a2 3 ol o
capatieofdaducing the expression lofiadesirechgene. Allernativelyor iaddition, the hepatocytes
mag} i lﬂg’diﬁ?afd so as to express a gene product which is otherwise not expressed in unmodified '

~ hepatocytes. Nucelotide sequences encoding the desired agent or product may be introduced into

N  isolated hepatocytes by a variety of routine recombinant DNA technigues known to those skilled in | .




bei ng conpatible with the other ingredients of the
conposition, and not deleterious to the recipi engMarch2007
------ 19 March 2007 WD 2005/ 028640 -

WORFM8604/ 001256 8 t her eof . Exanpl es of  PCT/AU2004/001256
pharmaceutically acceptabl egcarriers and diluents are
dem neralised or distilled water; saline solution;
veget abl e based oils such as peanut oi |, saffl ower

theuit,.and Imy/he infrdduceddin averelyed foros, lincluding anakied DNA s Mirab vectors (such

oils syc flower oil, olive oil,
3%?@%@&@@“3PF’P ﬁqwfiéetrg}"ﬁ'gé Ssesame oil. arachis oil or
coconut oil; silicone oils, |nclud|ng polysiloxanes

such as s nethyl pol ol ysi | gxane, and

si | oxane, enyl,
met hylihg pessgt inyentipn il %Wabgefurth%ﬂgqcplwé i gies roq{%@l)i)y reference fo the
o) C fhensc@pe of the
s (oRYRGeel® Sl e b BRI b Iy ) VBN hoTscep
;mmaﬂdnul ose, ethyl cellul ose, carboxynethyl cell ul ose,
sodi um car boxynet hyl cel | ul ose or
hydr oxypr opyl net hyl cel | ul ose; | ower al kanols, for
exanpl e ethanol or iso-prEganples | ower aral kanol s;
| ower polyal kyl ene glycols or |ower alkylene glycols,

Bficifa”pmﬁ@qﬁ%r{p@e”%%a@yl s R PO SRuekGR e

QSaXférﬁs”ﬁlhcgluﬁ e rlwéiJ peS&Sidr for fll@értrMetét‘fdsds heg ttissi rShepatocytes
I'sopropyl palmtate, i|sopropyl nyristate

- haa/eﬁgd Teestudy wap approvedyby e Fthige Gemmiiisd,pt St Qegfgeg-é@gm (New South
|Isaof tl%rl&aﬁ*@tcff ﬂl'et%k‘tﬁ%és% {h)ése  patients and

mhistered 1n co
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Wi th agents to enhance
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15 or
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chepridier ajeut PAMAAENt $ @ateoFlivati 1
on the natd
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002 S [hot M&Eessa
so. 2% It will so be jappreci at ed
Ganeat+— AfRa i sol at ed njor mal hepat
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2 CRC- colorectal cancer

_ Following liver resection, the resected liver segment was transferred to a slerile back table in
20 thealre. 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 hepsafine (5000 units heparin in 1L
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the liver disorder to be treated by hepatocyte
transplantation it may be desirable to increase1®March2007
decr ease the expression of particular gene p '

WQ P804 ocytes to be admi ni stered. Fbpatocéegéﬁhﬁ§%ﬁlﬁ
be nodified to alter the exgyession |levels of specific
gene products in the cells, 30 for exanple by
introducing into the hepatocytes a suitable agent,

namalisaling) ta ramoae slots irpmiiraidefthec vassels. digpalis! digestion; weg dhen .pgformed by a

N N A
SORKOT @R tflugie the livar @dﬂ@ises\beffehslbaﬁewm EDI & 6mmolL. The second solution
expressed in unnodified hepatocytes. Nucelo
useeémels@sssg ta diaicagprisae Leffes rteﬁerd@mﬂ eﬁypsﬂ%&eﬂl,aeeﬂ%‘%/(swa and
éznétr @5 %&%eﬁtn%& T@qm&‘[ﬁ Sié}fﬁ%a witH e@cﬁ’?dldiiﬁl‘i Yor @6 minutes.
n| q hose

routine reco I hant nown tO
Dusiéo thealifeient sizes diindividuabiyer segmm@atﬁv toe diferent smes of the vessels the flow

TR, & L o e e e

v egifier the (whletdye pefusiule m\livercslegmaﬂ was then dmansferreddﬁ ¢hetlzbomtory and

AL i bbb Sen&%ﬁ'& Lefest séﬁgd% o Eeeﬁ%depq@chyma was
thégh&aueaecf d rf@réag ﬁ'af 490 HOR! St8el MEYC BncP Wasﬂed tﬂl@é times by -

construe as 1 n |n1t|ng t he scope of

centrifugation a0 @zimﬁmexte @enatomrw%andqwgahﬂep‘aa%@wéed using
T pgli1 é@%ﬁseé Yeble ) B@bfegelv%ﬂ? ﬁé@a@&&dst b tspgis‘@@eg] in iquid nitrogen

afteradding WBMS@yttsmeduﬁmmmﬂnd The study was approved

by the Ethics Committee at St CGeorge Hospital, New
South Wales, Australia (Approval No. 01/123). Details

Tafil 2 Rtlep S Acoty of hoBBloBAEARAN of et hese patients and_

resections perforned are detailed in Table 1

Paﬁ@lﬁ' e Ewer%ﬁg?h @g. "Nd, oF &dlis" ebﬁﬁblh@”? PoEbfy Pri ”Wia\ble celislg

atl © I'T" VTl =10 )¢ FTUTrToul oI £T (SEK) Ldal L,I IOl

1 resec} 338n resected S0ctf 1 F ZC2- Mar 0L 15060 1200\,34300

2 hor sy oas o | MR IEIRE %0, Fothabel 5 B s opo

CRC{App xqds May|28@2 2, 387 ?493)0@XL 204 000
. 2. X 2
4 1395 300 x 108 65% 760 000 494 000

5 250 300 x 106 72% -1 200 000 864 000

Example 2: Isolation of tumour-free hepatocytes
Follewing'harvesting of viable hepatocytes (Example 1) the hepatocytés are isolated from
the associated tumour cells. The immunomagnetic method described by Flatmark ef al. (Clinical
Cancer Research 8:444-449, 2002) was used fo isolate the fumour cells employing
superparamagnefic 4.5um beads (Dynabeads M450; Dynal, Oslo, Norway) coated with the MOC31
monoclonal ant:body MOC31 recognises the Ep-CAM antigen, which is present on the surface of

" most epxthellal cells and in pamcular is highly expressed in colorectal cancers.

Five million hepafocytes were mixed with one million HT29 colorectal cells in 1ml of
phosphate buffered saline (PBS). 20011 of Dynabeads M450 were suspended in 1ml of PBS and

' - 20p! of MOC31 antibody added. The suspension was inclibated at 4°C for 30 minutes, following -
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5(l\/p Pancreatic May 2002 5,6 2 x 2 x 1 Cancer. -Apr
including date of diagnosis 2 CRC- col or ectoaddarch 2007

ol lowing liver resection, the resect ET g1
4/001256
W‘i@g?@{%f %as transferred to a sterile back tag eI_Alb% ,%1
theatre. A second surgical lkamresected the tunour,

whi ch was then sent to anatom cal pathol ogy One or
two vessels at the cut edge of the l|iver

whigl Wss mixtiravst Synaberdsceaatad] Wit MOGRT¢ wasaa@% ip @eH'P?u g?onta'nmg the

AR D AP0 i i B o el it 20 i
|ndm>@ﬁ1n(b28Tﬁ‘A@mEgDﬁ waszammgct@mme td Bdwerattechmestiof the fumogr cells to the
Digeheds IersDyalomra rﬁﬁ#\l@ﬁqfﬁmﬁuwrﬁ'smF’%@fﬂ%@bﬁ en' s

2034, - LBxAgEIe SN obisoliipn A HUBtrss RepafViese
| Vigtfijov é'réﬁﬁlalkﬁfufnﬁ}hﬁ ce‘ﬂs B&HMG@B‘! \ﬁ'bét&j ﬁﬁmﬁorﬁé@’réﬂc/ﬂeads (Example

The second solution wused for, digesting the Iive
2) ctherpenatnsyie peperelian wastsnalysed fatiany remagng timgse cepllvusmg RT-PCR for the

{D—

AP P ] (Al RSO, o

uséfl el mumesmamé)ummg:exprbssedloﬁ thersarfacesif mest eprfhei|ahchli&artdijamour cells,

TSR R SR B B S s e

CAM@erfeteaaﬁsdﬂﬁﬁsf aﬁjrdmnatéw"ﬁ) fub&ce Ot non@sndubealls (Sakaguchi, M ef
the | aboratory an di srupt ed by

erred
als%uﬁ@ncer?%wﬁ@m%)r agments in Leffert's medium The

fllqﬁérogg”ﬁ@{)nﬁﬁwggsf m ore é]fa@/ Olnlaiﬁtggda\r/]\gshed

t hrSeesd Stramds byS'MGWMGGGSTHA'BIA& g for 5 minutes

o Ahfpenss S K AR TeBBET LTI T ot ecerval on

- of S_T!@cﬂa@éf&l gﬁmtm@f ERI0ARIUSIRG thesel erﬂbr@prdechpro@fct &fi515bp.
n

10% DIVB ti ssue culture medi

addln%
Nursaatogyie Weredivesteq avdespiise indaxpmples i tgqytqs ,\n@@rthen mixed with

Hngi n?oPF c%l%‘; gﬁlfue \“ﬁibl%fﬂg' (@ he@@ga@s ﬁ%%@ %? EI'I %10‘5 hepatocytes +

1 O,QOWHTZBJceJ{s, 10 (i) d0%hepaiocytes0+ 1,80DHTZMDcel8 QoBsanple of eathemixture was
sul)i@ﬁdgtédm%ggon%%ﬁeu% %paratlo% 55 g’eggnb)éd %9 %x:g#p{g 5%%%990R?%R analysis,
while a second sample was unireated and used directly in RT-PCR anaiy5|s. Total RNA was
isolated using a commercial RNA extraction kit (SuperScript !ll, Invitrogen, Australia). As a control,
RNA was also extracted and analysed from 106 HT29 cells. _

For RT-PCR, 10 1l RNA was used with the One Step SuperScript |l kit (Life Techno!ogles)
The PCR 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 revesled no Ep-CAM PCR

- product {Figure 1, lane 4; Figure 2, lane 4).




5 250 300 x 106 72% 1200 000 864 000 Exanple 2:

| sol ati on of tunour-free hepatocytes Foll ow ng 19 March 2007
wharvesting of viable hepatocytes (Exanple 1) the ‘
W20 es are isolated from 20 the associ 3?@@‘12004/0012:’6

turmour cells. The i mmunonmagd2ti ¢ nmet hod descri bed by

Flatmark et al. (dinical Cancer Research 8:444-449,

2002% was used to isolate the tunour cells e

|
sup&hg asamipigyneontaining . Benalastas s Pinpy S 2fun se ng oynéubiected to

B el RO A S CANBER BNl nconv

fdllswmg Ersa&mentcnﬂ ah l&qumlmf saneple Gsing ST 3 e podtedelynabeade bt &£p-CAM PCR

o s ot stefie Biners ook A SEite susPessfl Rugiali 172 oos by

infhRombdricti® BedfAigh. C@inﬂlﬁﬁfésﬁlts ﬁé?b'oﬁta* ﬂéd]\rmn é& Nﬁle@fbf’ﬁﬂﬁ?dcﬁes plus
buffered saline (P Dynabead

1%%&2&@@”& {Rigarai1, lamesﬁ@da% E'QU@@plﬂnQﬂ5 Md@.landﬁﬂmm@w hepatocytes
[ ncubated at 4C for 30
P HARIOBoRIBRRTy e YaRa e 02 o0 21 T8 1 15 M ch

2007 WO 2005/028640 PCT/ AU2004/ 001256 11 which the
m xture of Dynabeads coated with MOC31 was added to a
tube containing the hepatocytes plus HT29 cel
m xture making the total volunme up to 2ms. After 30
m nutes incubation at 4C a magnet was applied to the
tube to induce attachnent of the tunmour cells to the
Dynabeads thereby allow ng the renoval of the tunour
cells fromthe cell mxture. s Exanple 3: Confirmation
of isolation of tunour..free hepatocytes Follow ng the
renmoval of tunmour cells by MOC31 coated i munonmagneti c
beads (Exanple 2), the hepatocyte preparation was
anal ysed for any remai ning tunour cells using RT-PCR
for the detection of expression of the epithelial

“cell adhesion nolecule (Ep-CAM gene. Ep-CAMis a
useful cell surface marker, being expressed on the
surface of nost epithelial cells-and tunmour cells, 10
i ncluding HT29 cells. The sensitivity of RT-PCR in the
detection of tumour cells on the basis of Ep- CAM gene
expression is approxi mtely 10 tumour cells per 107
non-tunour cells (Sakaguchi, Met al, Brit J Cancer
79:416-422,1999). The following prinmers were used for
RT- PCR anal ysis: Sense strand:

- 5' - GAACAATGATGGCCTTTATGA-3' 15 Anti sense strand:

- 5' - TGAGAATTCAGGTCGCTTTTT- 3" Successful PCR
anplification of EP-CAM using these priners produces a
product of 515bp.




Hepat ocyt es were harvested as described in Exanple 1.
Hepat ocytes were then m xed with HTI29 tunour cedbMardhr2007
the ratio of. (i) 106 hepatd@ytes + 50, 000 HT29 cells;
(ii) 106 hepatocytes + 10,000 HT29 cells; or (iii)
106 hepatocytes + 1,000 HT29 cells. One sanple of each
m xture was 20 subjected to i mmunomagnetic separation
aGLARgEs | bed i n Exanpl e 2 before RT-PCR anal ysi s,
whil e a second sanple was untreated and used directly
in RT-PCR anal ysis. Total RNA was isolated using a

cBMTe o R isEifA kb ol S 63d Blapkils

I nvitrogen, Au_gt rali a .82'3545‘;" orf#ﬁr)eolfl&%%p\%xvgéggﬁeggpsoﬁ
ext rafed poddiagdivys Soiué resavet @b b 20patieht! during Gr hepatectomy;

PCR, 10 pi RNA was used with the One Step

uperScript Il kit (Life Technologies). 25 The PCR
cycli () wasolatdg mrmaﬂthe?&&zﬁsohbﬂ%&kﬁ Bt piker? M the
follo% by 42 cyg¢les of 94C for 30 sec, 56C for 30
Lgevey Vripgenely sspasationp| | owed by a final step of 10
- RWhBred thé2he Bﬁa&,i PRhEs t tye C, unt:

anal ysed b)l/)ae ec?r@%ﬁg&?ey gd itﬁe‘gsegfgoo‘%%aéogg‘;%{é‘# |Hef’

Peainipg a benignsis oveligiant @gur.es 1 and 2. The validity of
t he Ep- CAM band was confirned by digestion of the PCR

product with BamHl (data not shown). 30__...__ By way
Bf  cOTierméthod2St dignRNAurfticp m:ﬁﬁ?s&gtﬁé kiep Wﬁ%mﬁ&iiﬁgsﬁlbﬁﬁkopic
to. detect Ep- CAM PCR product (Figure 1, |ane 3;
pridenipe.otshe tupour-atiectah s fom theggcorstad biver Hesya ptonto dhe step of
KelanliRoh 5 dohdf Dugt (Figure 1, lane 4;

= Z‘ﬁ‘?'e 2,33?}3%3}?%- o sBabitiof LTI 0 March 2007 WO
2005/ 028640 PCT/ AU2004/ 001256 12 The sanple

ont &k ni t.ocyt es .pl us 50, 000 9 cells n
A i R e e
Ep- CAM PCR product (Figure 1, lane 5). In contrast,
ng.treatment of an equival ent sanpl e using

“fol | gy
m%ﬁﬂ%ﬁlﬁ%@oﬁfﬂaﬁéaﬂ@ﬂaﬁ 183 whracipahe mpgnstic sqpatetion pbeells
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separation. Simlar results were obtained with sanpl es
.Oof at o es .plu 10,000 HI29 cells (Figyre 1, )
3 -anggip%mgtﬁ%é gfs d%i“b% FEetsin &ﬁﬁé@%@yaﬁa mpproclgpa agtipady gehich
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7.-and 8). 13 19 rch 2007 CLAIMs: 1. nmet hod for
i sol ati ng normal hepatocytes, the nethod conprising
sl he : : el Liver tissue recovered ..
Frorets A of o4 RhGKE Sprtioff iy 4 wbRbSiofal SRR which
~ specifically recognises the unwanted cells.

7: . The method of any one of claims 1 to 6 whetein the isolated hepatocytes are for
use in transplantation or artificial liver support systems.

8. Amethod as claimed in claim 7 which s a method of preparing hepatocytes for
- transplantation. _ |

-9, The use of normal hepatocytes isolated accordmg {o the method of any one of
~claims 1'te 7 or prepared acconding to the method ofclalm 8 for the preparation of a
- ﬁempeuﬂc preparation foruse in hepatocyte transplantafion to treat a liver disorder.




and (b) isolating normal hepatocyl es from unwanted

cells present in the recovered tissue by magnetid®arch 2007
‘'separation; wherein the hepdtect ony was perforned to
resect a liver, or a portion thereof; containing a
beni gn or malignant tunour. 2. The nethod of claim1l
further conprising the step of renoving macroscopic

evi dence of the tunour-affected tissue fromthe
recovered liver tissue prior to the step of isolating
ke hEkmpes of slaim\® whepomt the livepalimwdenris s@ectérhfrometht guioup

h

Al 1n { u nted c e tunour |
oyt G el gt Shlohe, (odt i Skime Bl Aoy Shitome;
finglidi hypdneholeaigrofuinii ‘at _Sﬁﬂaﬁxlat ﬁ_ﬁxgscﬁﬁmﬁ?hdés deitﬂﬁieﬁ@bi R¥&tary
usi,ng super paramagneti c col ] oi ds coated, wi an .
SW#Y%% "hemopfyiie: VirplHisgete; hepafoss lolarssarcisiomay gt liver falure
adit dhbssblived faftgggonocl onal anti body which specifically

recogni ses an epitope on the surface of the norma
hepat ocytes. 6. The nethod of claim4 wherein the

ti j . bod ich, speciflcal
A cogat sk Bf ol BB e 06 e RRAGH pt G ont of
daims dfio € imamestificidl divér suppertaiysterahe i sol at ed hepat ocytes
are for wuse in transplantation or artificial liver
support systens. S. A nethod as clainmed in claim?7
which is a nethod of preparing hepatocytes for
transplantation. 9. The use of normal hepatocytes
i sol ated according to the nethod of any one of clains
| to 7 or prepared according to the nethod of claims§
for the preparation of a therapeutic preparation for.
use in hepatocyte transplantation to treat a liver
di sorder. 19 March 2007 14 10. The use of claim9
wherein the liver disorder is selected fromthe group
consisting of- Crigler-Najar syndronme; G|l berts
~Syndrome; Dublin Johnson Syndrone; famli al
hyper chol esterol em a; ornithine transcarbanoyl ase
deficiency; hereditary enphysenma; haenophilia; vira
hepatitis; hepatocellular carcinoma; acute liver
failure and chronic liver failure. 11. The use of
nor mal hepat ocytes isolated according to the nethod of
any one of «clains | to 7 in an artificial liver
support system




