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PROCESS FOR PROTEIN | SOLATION Field of the Invention
The present invention relates to processes for

w0 smbatiiegy proteins from bi ol ogi cal sources. NBCBAU2005/000796

particularly, the invention relates to processes for

i solating proteins from bl ood. Background of the

I nvention Pl asmpreCESS FORPROTEN ISOLATIONabl e raw.
materials and proteins purified fromplasma are

essential to the life and well-being of mlIlions of

i ndi vi dual s around the | g. pority of these

proteins are produced E)%&%oﬁﬁhggﬁvd@ anol

f r acThepatsenninvehiien pelatee ss prasssie \fot dq@dﬁﬂin@ypr@teirﬁdﬁnbm biological
Cohn at_Harvar.d Uni versit

o MR P b SBE S LB B3P T g R proteins from
Bldgma based on their preci p| tatl on characteristics

under different condjtions j oni c strength,

protein concentrat|5@°kﬂéﬁ5@¢éﬁﬁhé'%NRPQQ%anoI
concefisrAtik QR -of ¥ @5 HhEW vhIvG61s r%rﬂ%ﬁﬂﬁ Sand girf)tfeﬁlrs Ehkified from

protelns preC|p|tate out |nastep ste hi on
Ohismataecénsentiod to hadifeerdhwelt-beingof nhl%wps a wdwlﬁv@hlmrpynd the world.

ifI(ri]?;r prgaﬁlg e(gfn@‘nlée H)?elgg Q&eﬁr\%\ﬂ?{egsl%e)ﬂ@hﬁ - J:thgﬂol %E{CBQI?&UOH This

IC enc rocess ca
praudsc was deguelbpddy by rIDxdEd'Mn Chbr et EH@vdrd M higerison sn tthe early 1940s.

’ :&%ga&lgl? (Sptdbﬁ%%aoss%qq%t%gg %gﬁg?r{ﬁfﬁﬁgggﬁ#réi ; -)i)g?qfcvgnht%eir precipitation

Rh&dUEeRiRr eidek Ndiffefent lcolitibs (PHS iot N@ak®OYproRil Wdkcentration,
al bum n, i nmunogl obulin, antithronbin 11, thronbi

APPSR mslg%thanqh?enqeygéh@f) (R KA Ing thess RasERelers, dlr%ferem proteins
@k&%ﬂ&té)&ﬁd&lq stERBY Rt fAliGon. n@%ﬁﬂ%éﬁh@l%g& s Ye&n sted in the plasma

mat ogr aphy, ‘which separates the proteins’in plasma
ondustry fomdécades butethe qrocess presentpsoroe ligiitatieas it pumtynand efficiency.

rW{l‘fe ;f'l aéro?% %fit?gf?'odg&l( g,@@&l?{%?’p(iﬁiggté@é é g%q n(n?a(f’olng to the ﬂex1b111ty of

ha e perco ates
em bﬁﬂ:edhre aind npurity if ahé ippgluctsepredwded o riBliey nmlsasezmmon commerc1a11y

iqﬁg(g].cgip?(ggl?ls ISHE RN ﬁ]ésﬁ %pg‘f)/lgg}q grgé&iﬁ %P’B{nh‘é immunoglobulin, anti-
rtRloAbHE HI, tRrofibih Sﬁ&ﬂbn@@eﬁnt s, enabling their

separatlon and col | ection fron1the bottom qof the

c ol uripe tyne ehiachucalAdyance ipplasma pipdyct manpiactyye ppqogporates-the use
orﬁ to%ﬁpﬁy’ afhitl RpAaRisNfe tﬁ@t@m‘é hg l'éﬁgé tdnoﬂl"él bdsRNBF selective

rocess, which invol ves prol onged
@dmume obthet n@tqm sraleaudest anté |agﬂ1atmmemhdasur€a¢g (enlid phase) as the

d rd?\xla%]?llnab@ rbegc%ﬁ]%su rdﬁwh ha%t glﬁcﬁésﬁgcgohgﬂg e(%&éga%ﬁg the stationary
tphasea ﬂkqiendmg@nsthq effictonsy bbHadsatptiontos intermetion, itige mhesrent of various
g{fgﬁ%&%téifqté}%?‘g ?ﬂ%‘@ rq%g{gh%{m ! %ﬁrrlga B@lrcse];)erxr% 1E)r|1 %‘3‘ col?ectlon from the
bottom of the column. :
Chromatography is essentially a more gentle means of separating proteins than the .
traditional Cohn cold-ethanol process, which involves prolonged exposure of the proteins
to high concentrations of ethanol. This can denature the proteins and produce unwanted
aggregates, which in turn have adverse therapeutic consequences to patients receiving
these products. In contrast, chromatographic fractionation efficiently removes impurities

.without affecting the native structure of the proteins. Compared with the repeated large-

scale precipitations involved in Cohn cold-ethanol fractionation, chromatography is a
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wi thout affecting the native structure of the
proteins. Conpared with the repeated | argescal e

weemsiipittat i ons i nvol ved i n Cohn col d- et hanol PCT/AU2005/000796

fractionation, chronatography is anore direct method
of separation, enabling increaSed anmounts of protein
toforb irBEGANAEE oP§épakdtion€ ebliRk #cihsed Bounts of protein to be produced
chr orrat oqr aphi ¢ nmet hods whi ch” have been adoptg to ~
@5t btrgof plasmz.ovi de chal | enges in terns of optim zing
yi el g% LNl G y
{cver e opfietoBlBhly Bbuflas ORERCAAE O ARHERER Yate sl provide
ghéliepgemin tamk cofcmitmairhg vidldsewhile wtwitiog bapdmancmgctlwnwesary levels

tively.elutes asna one

St Thiste’ Rt 4 REr o 3o FORRn g b HotEoeivg chpmatographic
ewhhMu&&Eﬁ selectilelyagiutes tpl a6t éd?ﬂéon‘éﬁl@fhtm S9pBRioPurity and yield to
i hcybat e(LPa | ow tenperatures, a precipitate was seen

€81SHBE MethPHs-s preci pi tate was established to contain

Fact ox N | darly VPgsoW | evbﬁ@ﬂgﬁceﬁa%wwl?e'ﬁd PisRUTREE 1H(t,ubated at low
ot her plasrra proterns. Initially this cho recip

VRIBPaIaLEst d precipaliateHaamenshitd iferma Bhis mmmtaEmWamsthbltshed to contain

| er roduc

%r&gr é/glrll rE W’l 81?%%& I?at ’r;é 3 8 %@ﬁ%leI gf; %té \%a é)&é[u%s Initially this
'Ei'wpmcqmasiswai usn‘dytmptreatl}ﬁnehamhrbm Aepraaerrts buhevithi thetneed to improve

f Factor. Vil roductl 0 S ndus .
2B Slres eating vy Bhantie it FEma bt KRg YU became available
Gﬁxﬁ:lp@cb@ﬁﬁ of @nébredipit@ionarenalis tid fiftiBisss HANRISEN pRdection used by
to [ e recovery fﬁf Factor VIII by directly using

Pahe U RipRYNASlY IPF dEPsPY & 8O highioeifigi@geand while various
%ft&lﬁﬁi@t}ﬁv@ Béén BRAB 6 GHIFRIG @&A\Béry?' Hf @ggt&f "&IIH U;'a&itr&ftlgl dSing plasma

Is used for the treatnent of Haenophil
asfheri than eryppreeipitptecferselsheseattampts Ihavab@nd@nﬁnqctailm suesgssful.

the \P'gé:tbr ?ﬁg@@éd%? ﬂ]e%&@m&llt% %x{ %flﬁ*ao@?a grﬂs Pd is isolated from

process. e Fact or I'n Supernata
fsupermasant Ju n isideefilaationofathe afefli astablished r@ohmt pigxrazp Iﬁx)aclsdxﬁpon process.

{54960 B PRAATICMRTSFER bbb S sSUBDSH oty

BtePARHg H@aﬂﬁ&ﬁhzﬁﬁse iaoREentinRy bil @BRért @RanuSicitird Si8Bdsses, however
limtations in manufacturing efficiency still remain.

siRce e Qvstll Reegess 13 thesed pB- Gohye dractionatiop, sigaifiGagt dimitations in

RiRGRRARgleMicitlls stifiGkRkinon of Factor VI and/or
Factor | X from m xtures containing Factor VIl and/or

Fact & thixcasg agaiy, yhase is haeced farmorsreficientr ponepsesofoa the isolation of
;F‘a&%f ;"'ﬁ? BRE&br F&J?@r B ﬁ'ﬁr%%lxlnﬂgse %Fa%l[ﬁ g'i:gé/tord%ﬁl %ng/ro? f‘; %(zr 1X.

ating proteins froma Fisi
proteins, said solution bei ng sel ected’ fromthe group

consisting of: cr udegb Q bl god serum

cryosupenat ant deriv m&?aﬁ@&n VenUQR | onat ed human

pI asma, AcySdin@CioPa fiadteaspedt, the thrésefNindbAssRpaNttes a process for
?onblnant br ot hs, sai d process conpri sing:

1so ating proteins from a solution comprising said proteins, said solution being

selected from the group consisting of: crude blood plasma, blood serum,

cryosupernatant derived from plasma, fractionated human-plasma, cryoprecipitate

derived from pl_asma and recombinant broths, said process comprising:

(1) providing a solid separation medium having the formula:

M-S-L



10

15

20

25

30

35

| Imﬁémws O ﬁadef)&{ee 'sr1§ aR%p

(i) providing a solid separation nedi um having the
formula: MS-Lwherein Mis a matri x backbone, S is an

wopdosaneabs spacer arm and L is a |igand whi ch PGI/AU2005/000796

mer captoni cotinic acid; (ii) csnt acting said solid

separation nmediumw th said solution, such that at
¥ b

sai d solid separation di um E(}?ﬁ? b pelreﬁ %M Lﬁ%”lﬁjgatnﬁ which

ligestcapiopicetiniciacid; st ep to selectively elute from t he

7 actiibn oAl ST heBld FRRBRCH BN B4R, Rlutany gpen that at

dezseatie affsaidhyeoticing dotomes rel/érsxbt}ebc&imﬂw@l bai@ 8dlid i&paratlon medlum
pr ot 21 .ns are of human or|

B m QifinpeiEmias % deret g SUdsShHBR A8 EApI SIS drom the solid

RBFRENtIE tﬂé{ﬁu&leatgeasbb}ﬁ téth Bladti). yci dyl et her or
epi chl orohy r n) or er suitable cg@ﬁl i ng reagent

k nowr hiefolidyeing fRatyres re&svm hatlirgtaspashafthe lrvfenllfi)rgands
The gﬁ%ﬁé EmbRRHRANGe MdTBYs B o%sa%ﬁh@la%f *}xuhﬁ

sol i separation nediumis a resin functiona vvlth

‘the |Thgapdcer Pamt Henay bérdeniasl fromey crapamd croamm;ntg)an epoxy group

\Q@ Cgut%;gee dbol&gpyﬁlfﬁé{}&egﬁ%ra%é}aﬁl %deg s hg{hgr ]sBLFable cguplmg reagent
rhmnwpam ﬁﬁ(iirttfedcc&d&(mlt pitachimens offligands.f or exanpl e
fluidized he sorption and expan ed ‘bed adsor ption,

such K€ TAHF farkPoRs A4 may bace sesybsiieB dhaighe salid separation medium is a

" Geiith fddtivRalles edtOMeOigRE. 46raRaras ‘?esﬁﬂ?&ryoc?eeaﬁ)r R&R] &M which the

car bi de congl oner at e, an agar ose stainlessS ste€

digard b atachad. okjerthes stifuthetresie @wg’l kene highedengigy esin suitable for

[
SRR DR St PP 3 1908 TR v

ibed rdsorptéonysuey asd i;lglﬂmpmss-ilnbedob@dcd agqnoﬂeydmwatlw béded on 6% or -

%b/en;srg {eo ot %ag%seq %gsgeg‘b géja'r n: ﬁ(térpgz? %x%%gd%qrrH%%ose stainless steel

mbmgleme(asc), dnOagafsselquaatn cbonglony e, Spdrbes cérimmiddbedds) Borous zirconia
ﬁ%d ol a ed from EFE’G sol i.d separation nedi um under .
S 35? Adg of eppirolisd RURBlESS Y eAsaRasite digadsepbiRorous inorganic

Thtersad e&nm b0 pBRA WM tﬁapgéﬂe§e a high

density re aving a 'nean particle size in the range
of adBare qrobvﬁlmp@trih@ bgembm@y & 0-mgreantenieatthicadidad

denS| \ /, o
Isetgl% ;btu}(ge o?r{ﬂﬁgfr&g gtlth e di 51%%121@ 15”re\I Selglr%agl{%roﬁem may be
ambm:d Heommi the cmhtl osepﬁt(atlml cmedwmndnda:r uhaobppmpmatg/ efutmm conditions
/m to 15g/m, or alternatively a nean
%lgglilllbg 1(381§;)|g'2e in the range from about 15 micron to 100
m cr dheasotld aseparatibrd atedivny nhdy td}ﬁprﬁs%rbgﬁlﬁr @hstP Qbdin Hading a mean
ta 15 /m or Iter8at|vel mean partic

cle
%amcle size In e range of about 10 micron to about 150 micron and a bead density in
the range from about 1.5 g/ml to 15 g/ml, or alternatively a mean particle size in the range

of about 10 micron to 120 micron and a bead density from about 2.0 g/ml to 15g/ml, or

_ alternatively a mean particle size in the range from about 15 micron to 100 micron and a

bead density in the range from about 2.3 g/ml to 15 g/ml, or alternatively a mean particle
size in the range from about 15 micron to 80 micron and a bead density in the range from
about 3 g/ml to 15 g/ml.

Proteins isolated by the process of the first aspect may be selected from the group
consisting of: immunoglobulin for example, IgG, IgA, IgM, IgD, or IgE, transferrin (Tf),

fibrinogen or a derivative thereof, plasma protease inhibitor such as an antithrombin, e.g.,
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macr og

size in the range fromabout 15 micron to 80 m cron
and a bead density in the range fromabout 3 g/m to

wa2009/1m165 Protei ns isolated by the process of P&EATUR00SH00796

aspect may be selected fromthe group consisting of:
i mmunogl obulin for exanple, Ig lgA, 1gM 1gD, or
afifthrdmBIAS{IEbIobA ptlEdagulatidhi OGN bRYod %g%héﬁﬁﬁo\ﬁeprotem cytokine,
t hereof, plasnma protease inhibitor such
& thhfastesi albugigy. orapt derfyetivithereof, thtﬂndmlbftlc agent anti-angiogenic
0 0

chelgll ﬁgH%‘s?%%rhneg{V%féo{v}\lﬁ&k Q9. ?r'c“ rragsg ?19%1 or ", derivative thereof,
dech vsatll-leenttti'wsmoh, 2-ahm;da:bxuhy¢n T degentive thereof, C 1 esterase inhibitor,
ant. - an g pLotein. insul eriyative .
ARuincgroteid? HbF, DF Brdiisdtn | i i e alive hiienty hethcpustvcoprotein 1
phefetdgen,s prdimis, @1asﬂmrﬁi@%ht adthatdd, Iﬂasﬁnﬂd}{ehphﬁﬁﬁil& Qfrokinase or

derj vgﬁ]l ve_thereof, C | esterase_ inhib

sravths greed SiTeRipkinass: of & EEY Aty coteroi dnteragitu@sin inhibitor, a-2-
hhRfMbulilet #adod Xﬁ@t@fn‘)t &ioRothucdil,as elgl'e-amlﬁﬁlm NGC-globulin

| 'asm nogen activator, - pl asm nogen i nhi bl tor, ’

Eﬁ@n@myea@rchwmplamevb thereof, streptokinase or a

T T e T T —

e| n
fraeti axlsbuayi mntmrgxlltqjjej bromemsh aenopexi n and

S ol BSBTOER ey APTBRLEPct [ S iR dp o BP9 291Sfrom1to 10,

fiyn €en$ alufionsieps, Botn PE®B edrrthmgTE‘ GluBbRSeP.S may
conprise from1 to 50, frgml to 30, from1l to 20

f r omiA ORGeRbPdimpRiFesperivaselante may havepsH in thawange fom, about 4.0 to

@bot 950. NAleem&tivily, Q&péét% elﬁanu@f;ﬁy ﬁ%@gﬁmgkhéﬁﬁg@%mva%om 4.0 to

el uants may have a pHin the range f out

8o udltgngively, ﬁ@pﬁ%tme\ﬁéuaynts may pavstd pi e thmnmga fivery ahawted.0 to about
e

gloto 'e_i;lh{l}e} r}@?ﬂe@@\%eesl{xﬁexg?}ngg%él(f% 4 ?—I }n th§ rzhng\? grozgn 6?—?““ns Q ﬁo about 8.0.

Farther, ferspmtazbcelluantk May haedaytH & (he ﬁnget ﬁern. aboms ges:td 80©. Further

SOl el af P o L B Gned Boagath oS fp pppur 8.0, Yet

ifurtHen etill eRpective @Maalhty Kave atpH fh tBe étﬁlﬂ»ﬁ{ atﬁ)‘i.l't blo:to 8.0.
resp&tlve el yants may have a pH in the range from

aboutRespestiye, ehigpistmay Haveyap ipnjg tstengtBiip|the rrmgse%t)mv@out 0.00005
Shé‘ﬁéﬂfs&eﬁmﬁet@@cﬁ) Ré1abButt f’@O reage ARgih gpegﬁ%) eluants may

. Respect ive eluants may have an 1onic st
bhwee amiogee streagthap die rango GOOG a8 FO5 Séom ItGTéﬁ ﬂeS/QrSI o¥ljernatively,

: }&géﬁ%tel&ﬁtsom%l Ahtlg{uﬁasttlje}{%ym thé ?Qneg%:% g 8B€ 8‘0601 S/cm to

ave an | on ffen e range
@b@OEH S/com Furthief). r@s;ﬁbm:m elﬁhﬂtenm&thavehxylonﬁ@Qmch ethe range from

ave an_i n in the range fro
ST & B B S0 PR Bl 5 Bave an oni
ceaREs i e rehaehém AbBt dneme S#din k@ Bbdut St SREE. NFhrthdr @au respective
from aboyt .0.001 S/cmto about 5.5 S/cm Further

| sk mayhaye &R AQUC siranght 1 thayangs fomabqub Ri09S SYere g ahput 5.0 S/em.

Iyt ﬁﬁﬁ]ef S0 el dhMsARN hat® HAibnie/ EThi@ Iﬁm%née Rom/ 43Ut 0.01 S/ecm
Further still, respectlve
to about 4.0 S/cm. _

Respective eluants may have any combinations of pH and ionic strength values
within the above specified ranges. .

The first, second or third eluants may have a pH of between about 4.0 and about
9.03 and an ionic strength of between about 0.00005 S/cm and about 10.0 S/cm. The first

eluant may have a pH of between about 4.0 and about 8.0 and an ionic strength of -



eluants may have an ionic strength in the range from
about 0.005 S/cmto about 5.0 S/cm Yet further still

wo bsatuent s may have an ionic strength in thePCEAT2005/000796

fromabout 0.01 S/cmto about 4.0 S/cm Respective
el uants may have any conbi nati-obns of pH and ionic

pefwrse aBontal 0R® 5 W/dlaRd hibut BDOS RS PRGNk, ¢k ﬁéng%m nl4}fhave a pH
first, second or third eluants nmay have a

- l9bbolessn abonitd St ahowt G50 ionicatrangth of befmses ehah §:00005 S/cm
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aha Besuars2ORHL A BRPHR G alldnaPARe o O B filllen HBBut 5.0 ana

I rst eluant nmay have a abo

aboutt6. @al anidnmrstiength of betlvs&ngahomﬂ)kﬁﬂlv%an aadabdut 0.05 S/cm.

0. 00 5 S/c nd abo m. Further L
o varTe ey A0 oy B RERR e o 5 0L4NG cbgiyt.0 and an fonic
@tr&lgamd)faﬁtw&ﬁl &boGt 090Q! $/ah aBatabeen0asydh. OARGRARGvely the second
S/cm and about 0Q.075 S/cm Further the first el uant

nhaRy BavsHs BF B ORRED AYGHt 53, endhabrwfoiand an wmip strength of
@@tv&e‘éﬂ'aﬁo@ttd @ﬂﬂt@cﬁlfané %m%ﬁb@/@ﬁl %u@ﬁ)i]:r Re %Q&o‘?lﬁ%h%ant may have a

about O. /cm The second eluant nmay have a pH

ik Qfémﬁvmcﬁbpuﬁ 6 anchabauh 6t anpl, air ignig strength nf betweereatyun 0.001 S/cm

%j; 98‘” 0.0001 S/cm and about 0.1 S/cm :
(tlernatlve y the second el uant may have a pH of

bet wdhn thiod etuabt maghdvab@li oBbétwaad abouti o0 aed abaur nd an ionic

Rl P Ere R a0 DR L s Ay sy 0 Yoo A il the third e

ayUiave apHBfbatest atoud 6 BuhdabolOD Gnd bh &Eé Etré?fgth of between 0.01
%zé ween bout 0.001_S/cm and about 0.05 S/cm
M an%| oit3-Ora{Fmh afarther the Brirdoelpans arayaaygra B @f aﬁween about 6.0
%ﬂ&’ Hﬁotﬁ 8D ﬁ'l@ldan"’mm'c@ﬂéﬁgtﬁ bf ﬁ&%@n %01}9 Bl0¥&SEn %H&’ H%out 2.0 S/cm.
01 S/cm and about 4. ternati vel
t h| r d"hélfwarﬂlumylahéw@nalm 6fat mesvlieimmaalosef t6¢ bickegical function of

dﬁ’r‘nbeg%sf s@d%ga %%m'xr%‘ ?se h&é?&?%g %huéggxg gﬁgg o Dob 1neS<§{ Jogre inorganic

aalpsl—bf)ﬁtrdng mmnaladmﬂst f(& éxaaipde atleudf Bydioélﬂﬁhcﬁﬁcxd,omlﬁmc ac1d and
about 2.0

5 5/ '
15y ek st A8 SO, RIS, hedesstins ChiaRAe: MBRopisEL Fpleride. sodium

isOIfAte, ;b(ﬁ&éiuﬁﬂ stilfe Bh®bAGicHAIm fsUmaE] MtePhativel, BHeOfiRi Bl%ant may be
such as nerali sed water or an aqueous sof ution of

~ BR&9150 F °f $ORUPRROBPEIINGS Wt QftandpRfEARiRaRYPr abpiggnic acid which

fd8Es RSRFIAIE i W Sofhe fayais@enl ﬁhb&cmﬂsf the Sroleind! it&r 8Ghnthle a buffer

and nitric acid, such as Sodium chlori pot assi um
CRAMPFIBiNg 2 calfaterAnAeielel o suehinate @dmmesmtaﬁaate a foonatssa propionate, a

?{L%ﬁtdpeong%mom umsulfate. Alternatively, the first

e an aqueous buffer solution conprising a
sal t The anondwoh:gamrrxayabedbmraqaebmrlyffﬁarCSoamod vdmpsigpassalt of an
ical fu

i on of t g% .

sl dndipt i ot seid M PN T 3 s e B i dBneion of the
Pproteine; ﬁir&:xaxﬂp&tw buffért @mishige b iteate, dant &etat@laesucinate, a lactate, a
f or nat e, ?r opi onate, a phaosphate or a borate

tartrate, a forma a proplonate a phosphate or a borate. In one embodlment the second
eluant comprises a negatively charged molecule havmg a non-aromatic, an aromatic or a
heteroaromatic hydrophobic moiety, such as salts of medium to long chain alkyl-
carboxylic and alkyl-sulfonic acids, and negatively charged detergents, such as sodium
dodecyl sulphate and sodium deoxycholate. For example, the second eluant may
comprise a salt of one or more acids selected from the group consisting of: caproic acid,
heptanoic acid, caprylic acid, perlagonic acid and capric acid, undecanoic acid, lauric

acid, tridecanoic acid, myristic acid and pentadecanoic acid, and also unsaturated and
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‘buffer conprising a citra

The second el uant may be an aqueous buffer sol ution
conprising a salt of an inorganic and/or an organic

wa@eiod1thed results in no | oss of the biol ogi cabCT/AU2005/000796

function of the proteins, for exanple a buffer
conprising a citrate, an acetale, a succinate, a

aBgA sititinded @rivadil & th@reéprﬁﬁérﬁatnﬁbbp rtﬁ@ée‘é&?& ﬁumﬁ may. Cé)mpnse a salt-

phosphate or a borate. In one enbodi nent, e sec

of ganor smarp eride selected Fam thelgymmmngéanmf émuar@ $wifoniscacid, octane
t

SO HEATI A o ATl BUHEHELT IR Sy, octne st

clecdine saltktylanddbdbcylhe sulfated al kyl - sul foni c acids, and 4

nega e charded detergents, sich as sodi um dodec
o pHEetmaeB T i 2 cifearss bEHeF Solifif | GmpRge @ salt of an
SRseac ahd/an hn HRYANEO AR itlt rasusidlih n@flosm@f e bﬁmsgca%ﬂénon of the
sel ect efjoéfrom t he group consisting of roi'c acid,

PEYERSOIE camale &hptfen samppsing ap?étfqt@g%hi“@ @i alsugstate, a lactate, a

GaRhieC a 36inthte, UNHIBPRAANCa %ﬁbﬁ)h e2HF b HofHtd. dglt%lrdag%i?'@ﬁ’é fhird eluant

aci d, nyrlstlc acid and enta ecanoi ¢ aci

m@'aemm%daramaganw ors otgenict atteef deelatinely bigh b’h@oxﬂwblcny such as
[ n o ri se a

AphSSaY] ke, EnESGRE, LISy TGO TP Afkbhac, sodum

@bnsphatel, potassium Iphcxsphetesammommm céohwd, sdﬁl&trﬁnﬁrasd,l Ipf)(a@sl@m citrate.
aci d,decane s aci d. dodecane élu.l fonic

e aTLeGRfes Bt tsofist ahet nal S0TBRS ABMae b felgegaration medium

ddtles anathselbimtte sell'&tﬁ/elﬁélﬁ% £fduatht pro®Rin REctAN. aHSPURN eluant may
g}ﬁffer sol uti onagorrpr sing a salt of an inorganic

¥ &PHAT bstvesniaboutd.- ¢ andyghout @9 and anjipnip strengdly offyetwprn about 0.01.
5/ @h @l a8dut PUIEh! AlteRfatibl ? tRE RJuPthPuant Blay RAAETRLA k%tween about 6.0

an acetate,. a succl nat
anfl zabout 8,0 and ant oaicestrengftobatatesn abopt @;ﬂloﬁéme and about 1.0 S/cm.

%%QP %eefouﬁﬁ eﬂlagpr'i‘xg'%gan\{{él ;(Sﬁ ro?%%t!vye%ln%bmﬂ% (5 a%ouk E% and an ionic

I'Se an I'n ani c
rstrblmth \betvyeehl apout Qm)ﬁrS)’pimokﬂd:abqut dukIs/as. a]f‘mSDfmmttm eluant may be an
sul fate camsulfate otasg énsulfate a
S

6HB%Ob]ﬁa? e Fen ﬁﬂ@gﬁﬁg s SR URCHHB Y AR 8T alljimorgamc acid

%ﬂmpﬁﬂllblmvﬁtli thetpRotein® @ YOOl 6r cxRRIPAS & buffeCidniptsing a citrate, an
The process of the first asp ect may conprise el uting

@ﬁ@atsoil suFcHafea p dactale aﬁ@aliatﬁmaxﬁ?mt% aRsORIORALR)| qx&mpha@e or a borate.
sel e 4
Four e hidhiny U39 L NPT ATl Sbth ofOHE or more inorganic
aplsuef miperghacidn mownrt@ctéarr grogehmoferd eacidse thayewlt . 64 loss of the
t h el

HBREARRRRH o pRing LAY % dr e @Hlghe i T Hphuric aci
iand iniris acidngich absodiemrchidriles p@aﬁhrﬁbhlmndmchn&bmﬂhmlchﬂ)ride, sodium
S/ Fur.t he fourth.el uant may have a pH of
Bgﬁ’&qgtghp%%sgwﬂ %u%heaéﬁ&%%\‘mgug’%ﬁ‘i’?d an ionic strength
bet wakie ﬂlbﬁlptot&noﬁaﬁoﬁmnaﬁdoﬁmldé ohe lbrShefd off g f&}dﬂlﬂg proteins
el uané tqr'a%l te an aqueous  buffer sol ution conprising a

f

seleste AR coanaing ofn BPYRI corarraRcOihp Rteralbemin, o-1-

\WrdtBinhtEinRIbRbEIA1$-HIY) tlaRsfbR Rl AdSTbrinb@én. €Xxanpl e a buffer
conprising a citrate, an acetate, a su00|nate a -

| act dihe, segondaprotein dractiort meyeomprise pne it anereeyf the following proteins
RORSRAASn RE FolPBlSsting of: antithrombin, e.g., Antithrombin III, albumin,

immunoglobuliné, transferrin and fibrinogen.

The third protein fraction rﬁay comprise one or more of the following proteins
selected from the group consisting of: immunoglobulins, e.g., IgA, IgD, IgE, IgG and/or

IgM, transferrin and fibrinogen.
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“crud

The fourth eluant may al so conpri se an aqueous
sol ution of one or nore inorganic salts of m neral

w@eoodaz116m particul ar strong mneral acids, thetT/AE3005000796

in no loss-of the biological function of the proteins,
for exanple salts of hydrochlo?ic acid, sul phuric acid

N MG iR A PTG o SyorP YRS ¥Bving protens |

chl ori de nium chl ori um su
seleeisd Iﬁm ¢he prioap epnsagtingndfu trassfbina oe?- nﬁamglobuhh immunoglobulins
gﬁﬁfghﬁ ﬁbkon may conprise one or nore of the

e sel ected fromthe group consj sting
of Alcb(htﬁirfg, toczrsxesmimspeai therpeesahtbuvreml,onq;rdwdéswp@bésﬁ@r isolating
h| bé} @p& | - PF") %ansf errin and fi brinogen.

@8& Iﬁ rrFactos d¥i Bom h solpiiom, Foraprising Fastomyid a@fifor Factor IX,
i@ JoPleldAVbéifg REIREEA rfﬁnﬁ th@g;o%g éan@mlhg%fg&fae@ blood plasma, blood
consi sting of: antithr ., AntTthronbin )
APHOWICR/OSHpRTIH &R dsHed ﬁgm nlasaxmas twmat@mmmmbplam@ewomempxtate

nor e of
FRv ) sl « RS o, SRT R i ™
consi(®t i pg)\mﬂlng i soiichsepacitioh inresljure hgving t}gaﬂfpnhg@ | gE,
I gG and/or IgM transferrin and fibrinogen. The fourth
protein fraction may conprise one or nore of the
follow ng proteins s@f-8dted fromthe group consisting
of : transferrin, a-2-macroglobulin, imunoglobulins
such as 1gM and fibrinogen. According to a second

HEREGH M §NE iSO BAKbOAY, &Nisi Ao gRoRNl éiiﬁéeraarﬂré?ﬁq?% 4 fifand which is

i sol ati ng Factor VI1I and/ or Factor.
é‘b’]YLﬁqeéW“Emrprl sing Factor VIII and/ or Fact or I X, said
sol uti c

gugl ogﬁh&%ﬁﬁk@%@s g&gg% %?edg{ng ggbhpgd?cﬁ g(?lﬁﬁé}gs&fn that at least
dectoy é’dﬂl fande thasmﬁ( befcnamtremsabb'cbdmnm sqidl asliteseparation medium;
Cryopt. t at.e de and re

or ot R pEithiRe SCBY Sfiish TS S5 AP A6RET R ERE drory the solid

: sqmitainlrﬁédmmdl um having the formula: MS-L vvherel n M

and
ILSi 2(&? |t |rpI ﬂlgx?iag ggqggq@sggbﬁmagtﬁggé Ig}%rt]c?] gacstgrla}c/}elrl and/or Factor IX from

e donAlsbpatic Medil d separation mediumw th sai d
solution such that at |east Factor VIII and/or Factor

| X bdd sy hee%lgb idBnsjtyFetin quitable for mogpiarkedded adserpien, for example
TR A SR8 L840 AL B RSB o s
(beaded pagatase ndaniyative elbasadl oal Gfoi am4%it agardse, ah uigarosetim@sten carbide
¥!)1&$101%;]g9a/te0 ranFaag%}o%c[: s{amless steeﬁ congﬁ(())rlnlerc'ilteS eagaarg%rtolsg -quartz conglomerate,
porous ceramic beads, porous zirconia beads, beads made of controlled pore glass and
composite beads of porous inorganic materials comprising organic polymers within their
pores. |

The high density resin may have a mean particle size in the range of about 10
micron to about 300 micron, or from about 15 micron to 150 micron, and a bead density
in the range from about 1.1 g/ml to 15 g/ml, or from about 1.5 g/ml to 15 g/ml, or |
alternatively a mean particle size in the range of about 10 micron to 120 micron and a
bead density from about 2.0 g/ml to 15 g/ml, or alternatively a mean particle size in the
range from about 15 micron to 100 micron and a bead density in the range from about 2.3
g/ml to 15 g/ml, or alternatively a mean particle size in the range from about 15 micron to

80 micron and a bead density in the range from about 3 g/ml to 15 g/ml.
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M may be a high density resin suitable for non-packed
bed adsorption, for exanple fluidized bed adsorption

wanasaxpended bed adsorption, for exanpl e a hipti/xU2005/000796

cross-1linked beaded agarose degivative based on 6% or
4% agar ose, an agar ose-tungstef carbi de congl onerate,

an aghkGpeeet lapns %%a%/ 5 8&vedOféth CTBSAhSundEdmprising an epoxy group
agar ose-quartz conglonerate, porous ceram c beads

;ﬁ@gobgtalﬂ decdligtyciivieiber oreemihlarobdn) @bntheolswé@lq)so@hng reagent
ghawi _xﬁ‘pxg FORP OV Aiént BRAGR R oﬂgéaﬁﬁsc‘ i norganic

materi al's conprising organi ¢ pdlyners within their
por edn oﬁheerhli)cgimndmnhi llnyy rbes;inrxylhy@lynddaarmna makernptavdy d! enay be p-

? che rgﬁ% Z 2 % #cronto about 300
Cr By ABHNG - s AT elqsx PEHAPE®150 nicron, and a
bead Nb@rsouing prétein Qndyalﬁtgﬁiléclmaﬂﬂ%ﬁt dot ]lmﬂ/temI tof the Jgpoup con815t1ng

- f bout to
gf tr?spngﬁ vlrélV{/n IgD?r%aIﬂEptéi“tst% @ngbmwaea er Pé‘ﬁ’g‘éatbﬁe thereof, plasma

%ﬁﬁéﬁse :thlmt&r ﬁi&htég a]azégltlmrSﬁlBﬂl %’? éhtf?ﬁ%gmb?r?m' 151}505 {)Rm:oagulahon

about . g , Or al ernatlve
pmt@mcbl@Oduaz@ qongmlhfeorr mgeen,fcrymhlm cgnowmsfamOc,r edhumm aro0derivative

Qi)eﬁ#&nt}@%b&yﬁ? %gerg e;%ﬁ M&%@n*e efro{e‘%w qgthrnoogwra{a eg’il'\lltéltl\é? élgrcof a-1-

mean
|pmtelhsser1ah§l;>aof DommbMiVC Bereofc slmtn dsax-&@hﬂﬂi‘t@’pﬁﬁ @2¢candiplasmin or a

e Ro Do Ol &gy b, RSl tpoPr e Wakpdibgncctin o a

,@leﬂWtivﬁl thereaf) &Imlléglﬁibpﬂ)lﬁelﬁﬁl BlasxbllkHo@Bﬁ plasmm lasminogen activator, .

oI di gl yci et her or epi chi orohydrin) or other
S{nélmg@n @gﬁqlqohguqo ke 0T KieBAt Y6 theseofy streptgkinase or a derivative
Qe fE MhteAl bAKPHIBN intHitor) &af‘gl%cr gfblb‘i’lﬂﬁ SRRl r%&tem orosomucoid,

may. be m xyl yl"’énedi am ne. tern vely L may
ivnylnePréchllamuneGCtglﬁ’ﬂvlmhmnmxxwdﬁbn@dplamema
Non b t

kﬁ)lg ré?.\a%soﬁﬁhr}ﬁ tﬁ?&gﬁﬁg?&)g %a‘ifdlggx)’e a"g-l ﬁ tgp ra}ngﬁ/lof about 5.0 to
Iagdmt 0. THE ellianmrma‘i)ehzmera Qo'ﬁﬂ)lctnfltytmnl the gaige (frona about 0.0001 S/cm to

Aol Bt ofte S m3 R PLSSEIR e A S Y5 a8t 0.0, and .

RoAd ARV bARBAU 03 &/ &h fo alu@0Q ok - coagul at i on
prot cytoki ne, growth factor, album
er | v N mRE Bive dprexmalept e sagermH but may ifer in fonic strength

0t bxahslk %@ﬁ@cﬁv@ EREAS hay! dfifisd dﬁ?er@ntqﬁ'ffe}’@% steffs, and/or optionally
t hereof’, a-1- protelnaselnhlbltor or derivative

chBpEss additiestal aaltsafor Exampletselypef Inydrectdorimadigisalphitric e¢id and nitric.
%cﬁegﬁc‘}’laats'sggluh{]af_ﬁ?ée ']_DS:}) gsu?rﬁt 0%%% inm% Qlutn? cl%londe sodium sulphate,

apol I poprotein nec or ¥4 deriva

 phesgom, sulphiate; 2mgloptmpswpleta | pI asm nogen, plasmn,

I asmnm no en

| as ator,
D oRReagEtle Wiani SRl yabs AT somOTRPEy ofBH A4 iggc gtrength values
- Gdthity 8t abRve RPERREd ranpéser Thedelhsint fRAY coriipride ztnoiqueous buffer solution

a- 2- macr ogl buI|n anyl oi d protein, orasonmycoi
CEMPFIPING a PBHNL, awnuaﬁﬁgﬁmcmoggmw d tha{ gesalis di A lgﬁscpf the biological

‘%&@Hﬁk‘ﬂmﬁorw ﬁid%%@tol"?ﬁdfok @x&rﬂﬁe %l Hi’xtffep BoripisdiSg a citrate, an

may have a pH in the range of about
acetate, a succinate, a lactate, a tartrate, a formate, a proplonate a borate or a phosphate.

The eluant may also comprise an aqueous solution of one or more inorganic salts of
strong mineral acids that result in no loss of the biological function of the proteins, for
example salts of hydrochloric acid, sulphuric acid and nitric acid, such as sodium
chloride, potassium chloride, arrirnonium chloride, sodium sulphate, potassium sulphate,

ammonium sulphate.
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about 9.0. The eluants may have a conductivity in the
range from about 0.0001 S/cmto about 10.0 S/cm The

webwanta6sray have a pH in the range of about 6POT/AT2005/000796

about 9.0, and a conductivity @f about 0.03 S/cmto
about 0.2 S/cm The eluants may have approxi mately the

sane TREHRY bnd8Ycoflit ﬁﬁﬁtslrﬁhy }Q%Qpﬁ(?ﬁ{bg\;/&n zg)%t, & ¥R h6out 8.0, and

respective eluants ma ngrl se different
8y doruerstrengtlel o6 beb'men vt GUBnfemsandaatuivt il dhsftcrrs altterpatively, the

ff?% eﬁi&ﬂMa? hsé."i"é foﬁ IBXWegS gk(%t' £5 364 g)goﬁctu(ijg hgé lé'if:x d?ﬁ% %jtrength of

nitric’aci umclorl
bbtween dbout@rﬁmmlsmmfahdl abouﬂé 01s3ethum sul phat e,

ota hat e, m at e. ecti
o1 L RS et e iy BBt 1D 9L DERHESPI SRR 3.6 A1 ebout 6.0 and an
$oriesenBtived Bedsed HauN0.bOB SeRVURdBEE J. 0§§/ch{i MR ther HaSirst eluant

el uant may conprise an agueous buffer sol ution

Sherep Ry of et eengtborid .V ard ahavt €-Soindangamic strersth of befween about
DYV Sn aAd 9% t@sls%gfn the b| ol ogi cal function of the
a

Fact or VI H and/ or ctor for exanple a buffer
conpiThe seaynd ebiant say, haamaaﬂetbfdieewe@ ahoot b.Hatnd, abaut 8.0 and an ionic

s@&gﬁ{ ﬁ aq(%ﬁt rb$h? 0. 0?8 L%{c%ﬁggd gﬁg\grggn%%%ts gAg%mgt%e?y the second_

ahm&tom’ayshlivata oH of bem:emrabnrmr €.0i il @ledit 3.6 aintl SanOfonic strength of

B RaR Bt Bl el et B3t b PRy Bossiond G mey have

oH dDbdtvesanl 861170 Ghdl absut D NG a6 Gk Gtrémgiih BE bétivee@Bdt 0.001 S/em
such as SOdI um chl ori de, potassium chloride, amonium

épd abquld S/eMdi um sul phate, pot assi um sul phat e,
anmo i t
havegg%p?ﬁ%lglil fh% ﬁ%g% Ocﬁ?&%cﬁgﬂ)é ng‘tﬂg glﬁhga‘% &es@ﬁ%d in the above
paiaeaphs, rthe) gtch:essf mggtbaased &bisotatd Fanor VHI card HadtotiXids a mixture,

. / | h
%rﬁ%o? d;:f%'t\l/\(é}letﬁ&{jﬂlgou%1 E‘? toé:tgﬁgboﬂfﬁ a(??%u%ﬂaasaw oal??v‘gther substances.

@tlteamgvbiyot:]wﬁeai W&em;lathmut:orlﬁpx%@bnﬁ/ (E;c']fbtaﬂ &/ I&b(ﬁﬂf eQalﬁﬂle where the
S/c Furt her e flLrst. eluant ma ave a pH o
St %&HE?CIWQ S vl finie PBSHe TR TaROTbiARE %r?thewtg%only Factor

OfIIIbRAsVBEh 8lftbised), Qgﬂ%ﬁ&lm%ﬂﬂa phokid Qo%cﬁk'ﬁynof the eluants as

Further the first eludant ma ave a EH of between
Bistibed i Ui o iaragsan, HHbrRress omse ¢ upehp isolgte only Factor VIIL

hehaean { C
secon gaﬁgﬁtonng%ég% ?lg C?(Qbet \I\Qen a%&B]t g}ﬂgre the solution is
anogepesnaandrigrized ifom plasia,enrgt tecombinentibmth sbeoret only Factor IX has

I
Se0PrSHT 89S By ol BA et i e
abouetpagaghapin) thegprotesn imay de meagtbhsojite loatyefrordiout

0.0001 S/cm-and about 0.5 S/cm Further the second

el uant may have ‘a pH of between about 7.0 and about

9.0 and an ionic gﬁ@m&@t.mbmma%gg 001 S/cm
and about 1 S/'cm
Figure 1 shows a process in accordance with the invention, showing additional

punﬁcatlon of the isolated protein fractions.

Figure 2 shows product recovery using a process in accordance with one
embodiment of the invention. A
| Figure 3 shows an SDS-PAGE analysis in accordance with one embodiment of the
first aspect of the invention. '

Figure 4 shows a Single Rad1a1 Immunodiffusion analysis on fractions obtamed

from one embodiment of the first aspect of the invention.
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By controlling the pH and conductivity of the eluants
as described in the above paragraphs, the process may

wheoosaedes 0 i sol ate Factor VIII and Factor | X BGT/aU2005/000796

m xture, froma solution conprjsing Factor VIIIl and

Factor I X as well as other subStances. Alternatively,

V\her Fiduhe 5SRbitEHAoriOSRbdBREnt8Y the FehfAbn Whle}eu( kY first and second
I'e where the solution s cryoprecipitate derived
spif dkenimyerdiongare Beagdribiseragstto inodathceptagn protaih fraftamisor

FVI I Egﬁ? %es%g )%‘Br§l§§qq326 agggto?%lact)@% fi— tornglll adsorption.

conductivity o the el uan escri
rlanagrtéqph’qts tdve p;hasmaesl;&ermydeﬁxetsuheduﬁ -throsgh ﬁ’aetlcﬁﬂhryd lane 3 depicts

ehtioniof Yasshs xYRafiol IR, e b Gl VEFRELE IS sBibiwhsiiivd relative to

dies N foRimd f@samect %nfpaﬁaﬁpwﬁhrmat pr&t Bla‘éﬁ%r 2e. Oﬂlebds may be
Factor | X has been expressed), by conPro [1ing th

yrwalypeimatsdsi ty of the eluants as described in t he

abov RS j b t

a y‘F R algﬁl X %1;1 r%@ggg(??fa&gﬁglﬁ §t Hr%‘?é#n ac'tlﬁgl; %%Famed from the

Prejeindsolatisamgcess pf thedinst aspecide Mfl’ﬂddnrthe raw htatdzrhﬂa (solutlon comprising
n urific on

Sgigﬁﬂ% oe{ag%lgﬂntﬂ? rrgxg?[il“ é‘ﬁ@’ %JléCtP Obtﬁmg‘tigf/\é“ Etf‘ 08{?8?85 of the second

raepmtzeLynaJi;ideglc& juroare plasing, lan@lrdzb@h:mthdl fub-thid@gh fraction (a-1-PI),

LB QhodTS (At an 5 i esion S Bio vand g 5 depicts

tehmoﬁw(a;tbrﬁhag@;gt of the invention. Figure 4 shows a
Singl e Radi al I munqdi ffusion analysis on fractions

obt aif HRICe P sBRE A D Sarite fnmunodiffasion agelysis 9 ¢he Gactions obtained

e HYVRBtehPRoftieH rp(%oc'%s%1 bf 1631 BHeANR RSB nfferial (solution

the invention wherein t rst second aspects fI1

chmptising Aaid proteing) used ds the rs_uethre@lt ﬁnaqtts'oIObtadedelthe process of the
[ a Fi gur an AGE a aI Si

SHS Bple AR, 1 L R BB TR 8 4>biion 3 and

atbypion tds respantiptlys n&guﬂea&tte sRowle numtﬁatiolfneofr alburhfit, @udIFigure 8B shows

fratlon icts eI 0

iR B e M 2opGings vl 4208 B Seriet mandaad curve of raw
Pldsthacdoc R o (db@bleQidtéiﬁm@dti!éhb)O ”I'P{eoioWE? t\fye rroc% '8 and B: depict the
conparlson wirth the ap el ds may be

volarangy TeRun-thipugh frmt@m 8 lﬁﬁ%m@s 3aﬁ115199-3l?ﬁ(6§1ut10n4
anal ysis of protein fractions obtained fromthe -
protein isolation process of the first aspect i n which
the raw material (sol uti onDefmitionsng sai d prot e| ns)

used i h obt ai pe
0% oodt® BIEHL al SOHONRAR MR BE O Hcersaning
ke ssiptipn bﬁtlne pPesdrfpine¢rgionhe run-through fraction

((j:p: It 21%| hsﬂfd ﬁg%céi)g%ﬁ@%}olgggm% t%-@plbgcgnxggl)-:smg mean's ‘including

principally, .but not necessarily solely”.  Furthermore, variations of the word
“comprising”, such as “comprise” and ‘“comprises”, have correspondingly varied
‘meanings. 4

In the context of the present invention, the terms “elution step”, “eclution” or
“eluting” may be used interchangeably and are intended to refer to a step of obtaining a
protein fraction comprising one or more proteins ‘which may, or may not have been bound

and subsequently released from the solid separation medium.
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elution 4 (Fibrinogen). Figure 8 shows a single Radial
I mmunodi ffusi on anal ysis of the fractions obtained

wo eansiizhies protein i sol ati on process of the firBeT/asp®snn7I6

in which the raw material (solution conprising.said
proteins) used is the run- thro1u1gh fracti on obtai ned
fromg bR QmRGes t SPEARhRAPRE termf & »
4 representn ru% tﬂﬁef glteg‘% Pgégt ?ao% Pﬁ}‘ét}te?gn%ggﬂlgg §tte?’ tlsogltended to
aﬁdr &0 @t stem of ﬂtshlpecmmﬁ@llsi separgtiore ng:diwhovith a fluid which does not

q u an tl%ﬁ{? %eg%sg %%V&}rfﬁ"‘ﬁgﬂ%glﬁu{"sargi%‘? : o&\{sgﬁl and 8B

depl &t the ohtentaf ﬂle(méseﬁt qfecrﬁ@wlqsﬂ alsoerrih COquEAAbL4tioA thbf’ gs intended
?e m nat i onszN The | ? I OWS Oﬁp A-and B: dep

Haoieb) ¥ sk Whereg, su Lmoac*@. wesl tqE|ngss alrarozsh the solid
gepaﬁiti&)lrﬂédlb?m s that Eb&ﬂtbloﬁn‘boné&iﬂaﬁd)ﬂ 'c@ﬁ’dilciﬁbﬁy bRd AWML outgoing
are sone definitions that nmay be helpu in

SoyEPR isaRapiihe sarec aethat ofghe soming sebutipnesent
i nvegt 'tlfénconlt&ttol?‘?hﬁgfgs%t spg&f Eé}i(ﬁi BRG] ?‘&%{)%Bﬂmgf Fx%th” refers to
I ng y, bu

term "conprising princi pa
ﬁ@lubheMQMr whichduivelbeen expressedr imoviep byaperaticaliys nefipulated cells.

" " ise" and .. ,
€ R Re ORI S0 ore S R ORP 360 8l o pecombinan
bi't&h mytnﬂdhd@fcohéiﬂatﬁfrﬁ%m@ proediid €@ Factdiev i EF dor VIII, Factor IX or

el ut

step", "elution" or "eluting" may be used .
FRotar SHin JomBpgelahging fer privepladaCt lehdebh 168, o e faptferrin (TH),
Pibtab N a&ieﬁ&@l‘iﬁl ﬂhelfebﬂcﬂlésﬁfh (rOf¥Rde iAhiBHoPHRh Ak aH‘&hﬁthrombm eg.,
prot el ns which or may not have been bound

suibERRing il %méc&gl@aser imhbitaie biend; ar%wa\alatlp@rprotem blood anti-
EBEHutiohN prt8inC OBt6&ihe Of orbBifh PRERENaIiRGG! ok €t Id%HV%tIVC thereof,

‘the"term’ washln step %rs |ntegtgéd {0 refer to

dirombolytic agerttmnszmlgmgewpamm, osuhe di aidenwiatilve sheiréaf] d- l-protemase

0B S A o EoFA R R S v

treesdnC- Is psteradel mhibllton apbhﬁoﬁr&ﬁem "HIDU Fibndétir06r & idefvative thereof,
wher in . sufficient

‘ intended to r to a st
bl SRtk BB st e W PHSHERGHsR| getvator, plasminogen

weIbitcR! LRRInABI bt deriaitivB dher6sU Bk &ioliRdie TR NCE&MVaRE Breof, inter- o-
conduct i vi ty and.pH of the out am ng solution is about

{mypsia aphibiter, ?T?a’f’agpgkohéllﬁl,rﬂélwl g)r(égllnut)liommuqmd,tfn@tm pre-albumin,
%%n%lu?fhaéﬂs ?%Bﬁl%'lén‘n&@t ion the term

i nant br ers to sol uble proteins which
havellbéfmwcmt@qt ex.fsthd prfnielw speaifiogtiqe st tecml ‘ﬂglood plasma” refers to the

el r ot el h e _expre '
RO B o0 AREaF b SR, SNl ERrRinen LS 3R S0 percent
ratirh Theymajoc baldie: ofqﬂa@w ﬁta héterogéneony grouptofi p’t&teﬁ@ Other plasma
or VLII, Fac | X or Factor Xl

Fﬁl}éffﬁr Q%%bﬂpg?]gatttp/épbgmpgn ssr)@,orgaal'& elq ytq:qg ucgye amino acids,
bﬁﬁnlrisflﬂﬁﬁlfoﬁésr afld Witk products of metabolism.

In the context of the speciﬁcatibn,' the term “blood serum” refers to blood plasma
from which fibrinogen has been removed in the process of clotting. |

In the context of the specification, the terms ‘“cryosupematant” and
“cryoprecipitate” should be understood according to the following: Cryosupernatant is
that solution produced from plasma following the removal of the cryoprecipitate.
Cryoprecipitate is composed of those proteins precipitated from plasma by exposure of

plasma to temperatures of between 1° C and 10° C.



10

20

.25

30

fibrinogen or a derivative thereof, plasma protease
i nhibitor such as an antithronbin, e.g., antithronbin

W bdos/1zd165 pr ot ei nase i nhi bitor, blood pro-coagedBAU2005/000796

protein, blood anticoagul ation éarot ein, . cytokine,

grow h factor, albumn or a del4 vati ve t her eof , _

t hr O Yo fexRBEM spé&ﬁém%ﬂ%h‘ég&% SrRABRALS hutad Bldstha should be

or a derivative the a- 1-protei nase I nhi

anderstoodias veferrng todny seroponent ar mixauk of pgrppmems of plasma that is
ﬁ ??g@l pzfésgﬂo nbe?lé% S@(‘Rédv & e%a{gggﬁg) rockss ehg Srse%ﬁ)rlt%fcion filtration,

dhrqnmgrmﬂmytdtereof bet a- 2- gl ycoprotein I,

pl asm en, plasnn, Ia m nagen. act vat or , .
pl as:ﬂ? :}Eg eﬁh-og%grpr gl??ﬁ%\g%a toR. 4 ity i - through should be
uheéreebd ast {e%ﬂﬁ@gltﬁﬁsﬁro@ém HFr4teibh \GHdiN& HRRI ﬁﬂzf sec’oH& &spect of the

~a- trypsin inhibrtor, a-2-macroglobulin, any

pRENEPH compEsiamibe leblatef ebtained ryhesy the ailsin wlutlon is loaded onto the
g0 Wi dihas BRETRREY WA HEMRT ¢ ﬁ% &(‘)HIBBEJ?EIIH t?é Arst Eﬁxltxon atep

context of the present speciflcatlon erm
plasma" refers to the liquid portion of the blood and

is a conpl ex sol utj . ‘ri L.0 31PN t han 9 er cent
wat er. The mgj or SQ?&'&% 8?‘33&3 ' HB?’SP@B neous
?,rotj %f groot eins.. O her plasna const i tuents include
&P e}P/, lﬂ) 1%hces (I i pids), inorganic electrolytes,
gl ucade, firstaspectast the, invertivi fetate R pRESEes d’d’tdlséé\@ﬁhg proteins from

g ucts of . nmetaholism, In t he context of the
ﬁgeglfl?l ytions. {Yiere: particulggly, dhe drrention relpigs do prpassssedor isolating

BLARAHréteRNHoH Blinbd Blobd QURhah @ﬁro?tﬁﬁﬁlartzﬁxWEﬁged' flothtRiman plasma,

process of clotting. In the context of
sﬁi?é@?ffait@abpmﬁn Hlasma, cryapreqipijase Lﬁs@mhtf@m huami plasma, from blood

ﬁrﬁx?gfﬁeh{yeg(ﬁﬁ%]aﬁ@&hg be understood according to

oW ng yosupernatant is that solution
pr odJhe dsolutiom gingsisingf thiel pmtelng; hp lreedﬂmai with sruther suitable fluid

of, th
PR SRS L R R bRl By SIRREE s eS8y be diluted
Ml&ﬁdﬁnlherah&ndpﬁitat o a&ﬁa(@xfeoﬁxﬂédl\ﬁiﬁﬁl df dae@ft Gnck@ ifteorbhit BAlts of strong
conte g&the sgu;:lfjcalon the term'’ fractlonated

ﬁlaﬁsfﬁ mEeMEH RABIOIBO A0 ale rigdlatedi or t3amnle salts of

%981?@)@1’1‘1%1% &id, uifukit eac?cf ah@ ”fﬂﬁ%e atid, ShchPha30&ulldhlotide, potassium
derived from'pl asna bei ng sutjtecte to a separation
L

shlogide sanameniumghdaridsi sagivr sulfate, potassivansulfate, ammonium sulfate.
chr OFI'?IE ggfuﬁeﬁ¥orﬁhﬁsm Ehetﬁ}gteﬁﬁ%@(ﬁe %ﬁut&ﬁ@lltﬂ éﬁé&l@; suitable fluid in a

speci fication run-throu
matdwfsﬁr@odtba\st IIOQf)ElrtDIabgutt bl@OQorEnrcemamplreaﬁEldnllutlointmmady be about

e L3S ] nv nt| t
DB G SRR 1 Sl B BB AR 51, s
a0t1o abdilg Tehl uabout Svinj abouhad, bgsin 2nsl p(eadowzt h dbbat el uadat 1:2, about
i ne r,O st el ution step
Bek S RBt Lt 0w . AP -t dOnahcsil s shput 1:50, about 1:100,
about 1:250, about 1:500, about 1:750, or about 1:1000.
The pH Qf the solution comprising the proteins may be adjusted prior to contacting
the fluid with the solid separation medium. Alternatively, the pH may be adjusted after

the solution comprising the profeins has been contacted with the solid separation medium. .

- The pH may be raised or the pH may be lowered. Alternatively, the pH may remain

unchanged. The pH may be adjusted to a pH in the range from about 3.0 to about 6.0, or
alternatively, the pH may be adjusted to apH in the range from about 4.5 to about 6.0.
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The first aspect of the invention relates to processes
for isolating proteins from biol ogical solutions. Mre

w@asositeubarly, the invention relates to procesBeFAT2005/000796

i solating human proteins fromhuman bl ood pl asma,
cryosupernatant derived fromh n pl asma, '
fraCFbPBﬁérﬁﬂeh&i%@l ma?mdﬂ%fédot@raeﬂ{mfta%ﬁ 116r1.340, 4.5, 5.0, 5.5,
from human plasma, from bl ood serum or from
6k ok RHrmabboadjssted being ¢l withlla agidnpai Bydrgchlpmc acid, sulfuric acid,
BROLFLAS oBCifR £d, vhathivhiih, AUBLAGH gyl table T ui d

to contacti ng Y 1 separation nedi um. For

ex arrfﬂhe pH iney pt adjm;tedmymg @ stlithblt bdsepfdriexamplep earbbnsig dicarbonate,
wat er . or

ueou tlon 0 nor.e organi c
SRidnid) AR S TR T e e Al Gl R System. Bufer
BYsbéas Afe WRlIDBdwiD kcﬁ&lﬁﬁe skflledepmarme! £t 3ad tisclade, for examgle citrate,
hydroch|oric acid, sulfuric acid and nitric aC|d, suc -

A‘&%et%tSde%P@H‘Ieorf?r&tatesp%lcﬁ‘%ieuMEﬁ,I &D‘%I,e isgipramipRaRe, PIPES, ACES,

mkd&&bl‘ée’Mépg' iEsS YIERE S, HE@E’@S%'IHEW@ Gty Ene HHRR! WBrochloride,

fate. The solufion cdnmprisin T otei ns nay be
(T RIEI BICINE, hGhyeplghynines lBQYECst@ld‘ IGIﬂES,l ﬁAé’Sr aManydfuffelr aystems are

b For ,e
GORr D el g B o P e T Bt offom g Chemica
S0fiphny.alithote ﬂEDedI. in thecart wbQId e abslbavitidenffyl suigbleUbuffer systems in
iS: 1, fgqug&“' 1‘8%% about 7.5:1, ‘about 5:1, about 3:1,
Veloloind SfIreGRdut 2: 1, about 1:1, about 1:2, about
1: 2. The aiats ﬂqa)?,dlﬂ’éioiblt H.: STheali@itn §te175 Ray %Qﬂghseltréﬁmg the solid
about . 1: 25, about 1:50, about 1:100, about

sepsgation mediumppgy eluanty gfincrsasing phls onderp@sing phe pH of
the 3ok Whian Iﬁmauesapﬁgomgtegr %E t%h&% ﬁ@wutt}ﬁ@aéafw%mc strength

~prior to contacting the flul sol |
$ep gxmplg;rem;@tlmlumts arayaompsisy ¢ dlffdnglt puffiengystems, and/or optlonally
e e the roteins
e

'ﬁbnd p.tdhrmy;odhanr il oridk, pbtakshﬁnmﬁldmlyt hﬂmloﬁl\mﬁf éltloride, sodium sulphate,
ernatl I t he remai n unchanged. The pH may

138 aﬁﬂ}"ﬂﬁ’é’g‘ %'/30 PF“i“hg{Bﬁ}@?ange from about 3.0 to

aboutThe yibld 6f eaehlo® Eh’ééﬁrbt\éﬁis)élutéd"ﬁla be BBléad %o%ib#l&tl@a%t 60 %, or at

a Hlntheranefroma out ?oaout
W%, otk e m&‘%@wr Bkleast %0 @éﬁttvs t%lﬂmqrrwnaaﬁarptegl present in the
§ta5tm Qkerid. 5, 5.0, 5.5, 6.0. The pH nay be adj usted
usi n a sultable acid, e.g, hydrochloric acid,
sul f Linhc cliiondteps Imﬁymmarnechcutoht adﬂmperetuaexrdthe smgm afi0c’C to 40 °C.

%‘& gx%rﬁglgt t!hg téﬁ#e%tu?et x%%-lb—g %bglﬁ ﬁaatlggut @I Sy aﬁe‘{& about 20 °C,

car
ahmtmséc,hhaﬂna&f’@,ea,boetzs °Cloe apdut #4@YCbe adj ust ed wWth a

suitgbl e buffe tem -Buffer are well known
To t ADEPTaERT PEe TSt Apclpax; npianally dRRlbAs ofe GmefR Washing steps

o Washiflg skpenay e PIRRBALE anf QtdPRLS, th§ 6¢e§§b§ thdVBsst aspect, for
ADA, blg tris %ropane Pl PES§’ Cdég azol e, S, P

ﬂg@;nplpﬁpgg to pEpipfgmg-ﬁhe gglpq:_sepgayglp m_edmaﬁ ith the solution comprising the
%Y&Exﬂ@ halﬁe"r'cgﬁtact]—rfg §re s%h@l éé‘?araﬁ%ﬁ/ edflinY Glifheehe BBIUtfon comprising the

er systens-are
proteins, or between each elutlon step. The washing step may be carried out using any

solution that does not result in a loss of the biological function of the proteins, for
example water, saline, or a buffer solution, for example citrate buffer.

A washing step may be carried out after eluting the solid separation medium with
the second eluant. The washing buffer may comprise an inorganic or organic salt of

relatively high lyotrophobicity such as ammonium sulfate, sodium sulfate, potassium
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commercially avail able, and may be obtained, for
exanple from Si gna Chem cal Conpany. Those skilled in

wo besazticswul d be able to identify suitable bubdBAU2005/000796

systens in terns of the desired pH The eluants may
differ in pH The elution step"sf‘rray conprise treating
ol,j r a n
tsﬂf,faté g%oﬁlzxggl ﬂ&dsgﬁtgﬂs gdfﬂﬁpn\"‘?ﬂ&ﬁﬁétg nggt?iﬁs%m BiEdsHRRE " dmmonium
SPMte )Spdﬂumlsratbhmtwnm pittateutThedynid lsfrér@th pfithe owsisbing buffer may be

3 eraty 8y SRRy RS OYP S R AR s 6.1 Srem o

duidher] anadst 5.01Yan. for exanpl e salts of hydrochl or| c
aci d suI hurlg acid and nitrj c acid, such as sod

chl orlihgér PRt M, (ORHROREAR AP 6F Meee cquilibration steps.
afé 11%'&!16}{‘&% £ may YeA st s s Prdh a6 Sont NhélBdlid se ardatlon medium
sul phate. O The yield of each of the proteins e utpe
weith sid selutiemeempisipe e pa@te1néa§“the@gum§)>ramonatep| Ba tomprise treating
ngd/"soH& s?ﬁarérttg)?x‘;th%(ﬁgrﬁ’evgg]wg{er l)xte?%lta{ QJf?e!r %llu¥ &n Eo ?&Jus% the pH and
'i'dmac etlrtmgtl’onf the ep)bd snpyrahen ﬂmdrum.dThemolamorﬂusteé If(plethaquhbratlon step
mt{g ran QCto 40 OC. @r exagple, the . ic salts of
 QFAPERRG Rty Sovges SEliE B o orumrsingeganic salts of
@ﬁon@bﬂtﬁral%&d@@onﬁ)aﬁlﬂ@ wtith’the Proteinld @d/be 301aR4d, e%b@ﬂ'tts o#Bydrochloric
OC or . ahout @O 0C. .The process of the first aspect

AEX I UERaRqt e nifHE B SHChES eS| fljogde ppotaggium  chloride,
WA ISMSt &of®y bedres f QLIARE, aPot%QsYurﬁt aqfraRd talﬂﬁnomum sulfate.

process of the first aspect, exanpl e, prior
Adterativelyg ﬂt@neqtgbbl‘mols épﬁfﬁratnlab berand AqHeous bhffcm%)lutlon comprising a

FRLVE P BFIRL b B 10Bopy 06 OB e ottt o
@mlpplesa g ffeheodppsiog ei mﬂtmmnbmmaa ewcinaed, ut laotate, a tartrate, a
h t
s SRt boat NGl 2 apEraia o |ose of the.

bl OI (Egluﬂfblratfdmmépsﬁﬂayoﬁe tdiied oot zﬁlant&mpfeﬁfuréX<ri:1fl‘1éI xﬁnge of about 10 °C
ffer solution, for e ‘

& P‘P%Ht é‘%be fef exaéella&stﬁ? HgPReTaipreragy be abeut 036" @mut 15 °C, about 20

attﬁfouetm %@M@bf@b&@a@“f@t' on medi um wi th the
second el uant. The washi ng buffer may conprise an

i nor gaeird ef thersphition comprisiste the peotein vxe;dyybdwthgrsame as the pH of the

Igﬁﬁffif ORBeS Gidyy tos%glhfbﬁﬁe R Qgp%i'gtlo trﬁec}ﬁrggﬁ g, contacting said

ate, potassi ate, amonrum p
pblod phmra;orputedasm wwithp baid psbhttmn wmmrsnngmm prro&hﬁs The pH of the

SRS P A B 00 ST A Btaion
a0 teqnﬂibtatv ethy salid | @paratibh GdedRs Mpridty tlcb@hitald ¥AHYsold separation

Ie St éf qigor further, at least 1.0 S/cm The

qt;qnsqonggxlgvé:&t §BEPIEIRE: t her i ncl ude one or
mor © T rbdeBd Bf iHeTirSil RPSot mdy kb InBRAE 098 of hithe FBENBStion steps.
carried out prior to contacting the solid separation
dedegameration step comprises treating the solid separation medium with a suitable
reagent capable of removing residual material from the solid separation medium. A
regeneration step may be carried out at any time after the first elution step is performed.
Suitable regeneration reagents include bases, for example, hydroxide solutions, such as

sodium hydroxide or potassium hydroxide, solutions of peracids or hydrogen peroxide,

solutions comprising active chlorine, such as hypochlorite solutions, denaturants, such as

guanidinium hydrochloride, organic solvents, e:g, ethanol.
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with said solution Conprising the proteins. The
equilibration step nay conprise treating said solid

wGepanaticon medium wi th water or a suitabl e bubdBAU2005/000796

solution to adjust the pH and {ﬁoni c strength of the

solid separation nedium The sofution used for the

equi g Q&:@i‘da‘ﬁ@e %tﬁﬁ?é@ﬁéc&@ of &Y & ?shb@teﬁ&e@@l'ida e Qfatigﬂ media may be

aqueous solution of one or nore iInorganic salts

éqadedu gxtmarsertable slrogwtagnanbatcobinen epparates eTher poesss maydoe carried out
é)%&le?t l'?e %rgn i g!:lék%d %f d E%Od Se:o c(l;l um Cth\ie? tlgd pr%lééss may be carried

pot s enpaﬁdiﬂdalbdd%so@tmm _(IIEBH) coluaii idexpaaidd b8d $A0dEATTE the context

t |un1sulfate njumsu| fate. Alternatively, .
BRURS Bigt Fiseks prartioslly Tt hyfiy Blasan Braleins fendit fdspibed to the solid
sea&auaudmn@damanh QishplAcohdhh. - ShicdBsil QLGN tEpAEéred@Rrein can then
organlc aC| nglatlble wth the proteins to be

08 Ypedt e eﬁkwelm Hopretein fiagtions eeraehsd in prrgifec repteinat e,
an a¢gfAtSunfhs SHEGER %Swnq?]ltl?ece%r?tdﬁd sitab %orl\%n? applaratus and set up,
phosphat e, orat e.

formate, a propionate or a
Emllludmgmmthm off mproducipg iguslarintoedn eyparaled ded co]umn, are available

LN n bout .10 C to ab A4
SEARERTANY, ol o kPR SR S iy et Bstotg igdvo ooressss,
Hb@lﬂl/&ﬂm&d WO/ 0@O90(Be enkicditonténtd 6f whlthudre BttoBforated herein by

about 4G)C The pH of the solution conprising the
SPOSTESTEOt%y be the same as the pH of the buffer

SOl UDnRRnbRAMER o8 tHei firkesBER chiBrisRlsblcHRPAT BB AQBIumn and placing
medi_ um prior to contacting said solid separation

AB ddeauals awendity af sliduseparatien madium Artotthe cplumne; Fhe ammpent of solid
SRR BB L o BAU I it rovein
Sptiiis itd batapplied and| thel psetpiar erncentratiedi mrthprplrm:temt wlution. When the

ct [ separation d| u
@9({151? sg'lnlﬂ%g nl%rhum d)l%jsﬂ'é prr %?l%(?rﬁglpl (ép gléle w&’lytlh% litre of sohd
ﬁcpasﬁtlomapedmmrmyse‘dtfbt h\&lry 015ab llCBE‘h@ésGofqﬂasm[ €f the protein solution is a
era | on steps enera n step. .conprises
FRRIRRE! (HEeRPR bg@a ORI HPREER Dedume Bigyebe used for 1

nlaegﬁnknﬁaaamreb@ih BRIt 00091 SHURkm ERARI @Jotﬁ‘ r Wﬂbaethmugh is
olid separ ation nmedium A regeneration step

@%ta?lil%le &iom the bottom: ofrthe gplugn yrsid the sodid se;pamtilcunmgdx@pn is fluidised.
'S%ltﬁlﬂéfc%[dﬁ?rg hnec-éii“ﬁcﬂp lrﬁ d§ ﬁgﬁ v}'%}% %‘?%nltaﬁﬁé 0% #4950 cm/min, or
bases, for exanp X1 de sol utions, suc
@b@nnatweﬂy tﬂnou)(ﬂw@t é rcn]dmuratssl Siemhidr Bhiecselid sqiawttloonaed)ﬁm may then
ﬂﬁ 11% ?J uﬁﬁg LY gﬁ@ﬁﬁﬁ&tg 9181?}8?]%%) %%(!%rgg <) \dflngr?gl aqugous electrolyte
delluabm,r(arﬁlﬁ'fer soluhiod)s afjerawhidh ri sodutiond susthasasloske plasma, blood serum,
et hanol . I n accord Wth t

ani c_sol vent
SheetRgnfn RAVGHE! cHop@EPTagIs ot Bines PO P be introduced to
Rdbattoiyf B donmste dAl fftReraw SHideabema LRIBHNY R Yformed once the

col um appar atus. The process may be carried out in a
selutier havbeendrasied onto the srlidiseparation medumlt Elutignisteps wre then carried

'bt]temmrg&Q§ §f(*1€@t}’vegﬁel RIgrbEf Pitiohdle Hﬁ%bg@i@ickf)?&elﬁns

absor ption I'n expande
cont &rch respective elutlon step is carried out under conditions suitable to selectively

elute a protein fraction comprising one or more proteins. For example, by varying the pH
and/or ionic strength of the eluant used in respective elution steps, different proteins may

be eluted. The eluant may be adjusted to a suitable pH and ionic strength using an

_appropriate buffer. The ionic strength may also be adjusfed using a salt. Successive

clution steps may comprise treating the solid separation medium with an eluant of
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of the first aspect, practically all human plasm
proteins can be adsorbed to the solid separation

woredsamish a single columm. Successive el uti onPet/aps005/000796

descri bed herein can then be used to selectively elute
protein fractions enriched in Hpecific proteins. EBA

: éﬁgl?@ ‘ | D& : i table.columm ,
g%lfr)ar a gn)gﬁ!gllél? %@Q?%CEFSE%F ﬁlgl['%’r%?sﬂ%azmu&% %?rﬁg?%g{lj%ﬁr{{]ﬁ‘é the solid
Iseppuattbm mediomanitlearpelnaledf decteasingipd, are avail abl e

co rcihally . from Heal t hcare,. Sweden, or have been . ..
de?g?‘r"a TiCHPRe é%ég%?r?*%eow%?@fzg%asmsgz}‘@frfgg?tabhshmg an
BBA eoluniie coMptising Sagafosethlitditenr Sarbide Oéd%gro@ﬁq‘%ﬁe %48 Punctionalised
by .cross-reference. One enbodi nent of the first aspect
Wpr"i‘@é@ag@ﬂ@eﬂmﬁg agi} E_E'ﬁlec GRUORC-BMESEN aedrbige abeads have a size
AGIBHOR YR 4041 2 @bk WML U IEUAD 1 e density of
col um. The anount of soli gl separati1 on medi um used
el beadejseh®l goml. tAve equiblbnationftep ad carfiehoutarsprg sditrgtetbnéfer at a pH of

B 5510 e B T 0, Rl s v s

[bluffblezittra Ifﬂdlo!ﬁhbﬂt 5.% Hum_a? pﬂﬂs&?ﬁhatltl’fas_%y@ﬂﬂﬁt@d} Wi thadt gz_dts water, and
asm, c itre of solid separation medium

PRt to g 86 &,Q)with Jiclvis s appled (R a0 3 rathgel S litres of

Ailafe@iplasifal pék 168 off Soll JePa@bA ARATunt. ETHEES 18thh WhsRRGE dhuted with the
ogne litre of solid separation nmedium may be used for 1

telqveng puffer sobionsi on broth and up to 1000 1 of =
f er MR ©N 16081 BodidniPMe LiYppygh is established from

the bottom of the colum until the solid separation
medi Ewtion 2.1 dediivredf s@inmabprylatotndHCl atrygh6.0f | ow rates

i ncl - flow in.the.r 0.5to 20 cmmn, or
al te%ﬁg{qnv% 9@%@%’%%@&%@@2&7 nto 15 cnm mn. The
sol i Ehgimat. aldmM switim ritray and @ Mvbe dadnichiobidahrsH 89 ng

a opriate solution (for exa e,.water, _ an
Thaethi scepelion grinm 468 fiendrecnsrits vt MBROH on)
Tht Sowatecor all SpérdtibmiwasSuUs bmARinktd 88 MHediBantsyr@a¢h solution used
serum cryosuE_er nat ant, sol ubilised cryoprecipitate or

eescBken belawy indabls 2nay be i ntroduced to the bottom of ,
t he <hi : '
e, 8 Wl i S, ) ST S RAELE 1 i,

dori xgmplpar at i on medi um El ution steps are then
carrigd ' I t | ectjvely. elute pr.otein. . '
fr act(ﬁ on?Jﬂ é rﬂqucﬁaégs%eﬁi @Ezlgisﬁngiep?p &Rt “@g@ﬂg’ clution, regeneration

lapd p@dlibrador) uti on step is carried out under

- conditjo suitable to selectively elute a protein
frac't(’i‘)onq‘Z’SHBP‘iﬁ’gli?é’rg‘ﬁ@t F‘th‘ﬂﬁséﬁ}ﬁg%tei ns. Fgr exanpl e,

by vaiiyi Mhech6ice b alnghitd hsddoini eacts e atthe Shoithsr &hiRNnfluence the
us;d in respective elution steps, different proteins: o

. rd ity &f Fheﬁﬂéi"@ua’aﬁi@ﬁﬁﬁﬁ be adjusted to a
sui t gR) e TRE opARal é‘{y Getwkd 'ﬂgwﬂddéf §AG S, ﬁﬂﬁﬁ%ﬁr '3k Gn influence on
cost be ad] Usted Using e

buffer. The ioni rength may al so J us
thesyipld andpuoitssefi the peoiducts obtaedps may conpri se treating

1. B0 BRI B R A BB gy ne washig an
stutios volymesoropsumel deoeguse mdieh lige Sal height of the solid separation medium
is decreased.

Table 2 shows the optimal solution volume for each step in the above described .
embodiment. ' | ‘

Referring to Figure 3, it can be seen from the above embodiment that the proteins

o-1 proteinase inhibitor, albumin, IgG and fibrinogen can be effectively isolated.
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20

separation nmediumw th an eluant of decreasing pH.
Anot her enbodi nent in accordance with the first aspect
w0 nehyrss est abl i shi ng an EBA col urm conpri si NBCT/AU2005/000796
agar ose-tungsten carbi de congl onerate beads
functionalised with 2-nercapt oHi cotinic acid. The
agar ose-tungsten carbi de beads have a size
di stribution between 40-120 micron with a nean
di ameter of 70 micron.. The TABIE® of the beads is 2.9

/'m . An equi|ljbration step is rrled usj ng a
gitrate buqueé a nl—l of— Ehnut ﬂlﬁneﬂﬁg&HUQQ J

i medi ately fcgdmn&y a furt hg[o equi l i bration [step
with citrate [burTer at a pH of [about 5. 0. Humam jpl asna
t hat has beer 1 ' 2 _patizCWat er . and adj usted
to a pH of 5. HCl vvasthe I|edtothe col umm
inaratio® %lwt% res—of—cH u?egge{z. astra—per—Htre of
sol i d separ at{iBloant8di um The colun@vVwas t hen eI ut ed
with the folljqw ng bufter solufions; Elution 1. {100V
sodiumcitrat ‘jrﬂ'l—l'—'\ﬂFllltiﬂzl?C 5g [/ litre of

sodi um capryl|lat&eatdiidsl at pH Qoocﬁl ution 3. I'M

sodi um ci t r at| FutTom 44— 20rvisodium
citrate and Q.B@TAbdi um chlori §d94tCYH 8.0 The splid

separation ng the regenerated with I M NaCH.
The flow rat eeydghgfﬁﬁu%e?g?f’ons was 7.5 cnmf minute,
and the anounts of each solution used are gi ven bel ow

in Taple 2. The | uant, used will typically -
éjéhlgﬁg Blo%, shAh U rﬂfetg? Prolfian TR the Bpplicd raw plasma as
gx@fmin@dbg,ls){ﬂhe fl ow rate used during sanple

application, washing, elution, regeneration and

equilibration; (ii) The nunber of  product fractions
el ut ed; (| ii) The choice ofﬂmgs used in each st ep,
the—chorcepf—etuants—nftoence—the—y+retd—and
urity of the jBhbitiendual { Ehgion@ns- (JElymc'ﬁhb opt i hBlution 4
bet ween i ndi VI fracti ilch al so has @an
P Albusin 449 §5%% of

ce—oh—the W W and Py t-he p_rndllr‘fQ

Jh{,@umegjobl(m,) Bed hei ght of the soI |q sepas-aki on: <5%
Tedi um _as gengrally the wasning and [ef utrion vol UfTES

- BnisDipEInasecr epse fSA the bed heightl of the solif
m@,}l on nedfjumis decreased. Table 2 shows the

[ £ In + HE- SR S Y Iy
prl ITed bUI Ul.l It vuruaire 1T Pl callr Sty 1117 U7 avuy

Eibeinb pad | <5% 95+%

- Single radial immunodiffusion (SRI) was performed in order to determine the
relative yield of the individual proteins.in eluant fractions 1 to 4. Figure 4 shows the SRI
analysis for albumin, Ig'G, o-1-proteinase inhibitor and fibrinogen. |

The above described process was found to run in a smooth, reproduéibl_e and
uncomplicated manner. All final eluates were found to be clear liquids with no sign of
significant denaturation/precipitation of any of the proteins. Post column testing by SDS-
PAGE and SRI as described above showed no sign of break-down, agglomeration or
changes in immunoreactivity of the eluted products.

" Those skilled in the art will be av;/are that the process of the first aspect, and indeed
the second, aspect, may be monitored by measuring the ultraviolet absorbance of the
liquid exiting the column. The presence of profeins and other UV-absorbing material can

" be detected and quantified during the processes of the invention and correct collection of
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enbodi nent. Referring to Figure 3, it can be seen from
t he above enbodi nent that the proteins a- 1 proteinase

wo mhesheties , al bumin, 1gG and fibrinogen can bepPCT/AU2005/000796

effectlvely |solated TABLE2 *CV is the colum vol une
Tabl e 3 bel ow shows t he yleldsfbf the pr ot ei ns

E‘% altfﬁeXe%LEQ%t%% ige Eclrfrsa%n mTuno Lsgle%oﬁnrtlmg%fs) mo}{ltonng of pH,

pendustivieyl ahd refrdetlvet inddetmayrba G.ISEM in edogtimenting ahdi o@fntrollmg the.
t he |nd| dual proteins in eluant fractions 1 to 4.

BIe5ses 4 é‘ﬁb’%éengﬂ’é' SR analysis for albunin, 1gG a-
1-proteinase inhibitor and fibrinogen. The above

descri bed process was found to run in a snooth,

isglatien.ef Bactor Ml andlenbacterPed manner. Al fi nal

el uates were found to be clear liquids with no sign of
si gniThe selrtionieerapiising Faid Fastec Y Bi and/erdfacir 1y typicallygaw undiluted

Ta%n%'v@-gcc:}'l g%gtbe GRe dﬁrﬁ&étémltf?\g} §§§ A@%&Q% RRiufS Alternatively,

escrl ve sho no sign
Shygtapnplastha omyobe diletad egthi mothumnimbéeaﬁmd/pm(yr tof cankweting ‘said solid
el ut ed progduct Those ski | |nth
ShRAr S P RBRAR, oy SraRBe e plSpirbay oot Mithiggremlisgd wate o
fah %qaétﬁl@ rsdlut@ﬁlitﬂtdine desobe indEginicOsabtd dTYstidRaShinkrd atide compatible
ol ance of the liquid exiting the

tor—ﬁﬁél bpfagopiX pfo&;teé;tlﬁgleaqar s gf |l?&irochlonc ac1d sulfuric acid

leﬁ(d ahsoakl néihcﬁ'&& %dlﬁﬂn didtideepsisdshit 8oARd ARGl c‘ﬁﬁ)nde sodium

during the processes of the invention and correct
Sulfate otaspiver subiate) pmmanigm s@fase.ei n fracti ons can be

perf %g%glutf%hs&aﬁé}gkﬁlj}é;ﬂﬁugaed@ﬂ ﬁrdnﬁ/g)ro[t‘ac%?' may_ be diluted with

conductivity an ex nmay be useful
doethersvitablg find it ematiobf frmy dbloet PI0SCkE Bsamunf : 11066. For example, the

VI |l /
AR R, b2 AR, b 30t SO0 SR Bt 1001,
IaBoutSS(IlymbsﬁlJ 2511 sbvuuindil| el 7/3: BdbBut il ¢ BbdtaB: b%bout 2.5:1, about
tac{ dwth tg;e solid eparatlon med

|
% ﬁtﬁ%{%/lu L gut | R0 Broadhept ded, @ Bt 5AbgBt 1 nabout 1:10, about

ars, B\%utwot AR 11100] b Il%ota%ﬁpm@@tabaﬁ B0 of Mdue 1:1000.
separatlon nmedi um For exanpl e, I’asma may be

di | ufféa pHl eh ﬂu:esﬁlmnamr@wwmmtorovﬂ aad/oa@aetouéx may be adjusted
%ﬁlo{‘”té %Bm‘a&gg‘ iy tl'{éD{ﬂ%d' %}?%&ﬁ% grtlegl?\!lr{lﬂ ?Jteﬁ\gg ‘%19 the pH may be

neral acl conpati
Rdiisted afteg; the selubrmepinprisiag the Ratton WdHomﬂlom lFlactoaBK tlas been contacted
such as .sqgdi u

f [ d d
3t s Sbar@on, e e Prt TS Tl o FaH may be towered
giddinumively) trat pH gy fadin inchnged. e The P iayBesadjlisiécEto a pH in the

}Q@Wrﬁéﬁ(ﬁ}npéﬁ)gp oo ﬁ% S:gre exFa(;jltsp g rthey II)I!I Imaynl()je{ z%usﬁgdcttooz{ pH of about
5.0,55,6.0,6.5, 7.0, 7.5, 8.0, 8.5 or 9.0. The pH may be adjusted using a suitable acid,
e.g, hydrochloric acid, sulfuric acid, phosphoric acid, citric acid, succinic acid, acetic
acid, etc. . - ‘ '

The pH rhay be adjusted using a suitable base, for example, carbonate, bicarbonate,

afnmonia, hydroxide, etc. The pH may be adjusted with a suitable buffer sysfem. Buffer

“systems are well known to those skilled in the art and include, for example, citrate,

acetate, phqsphate, formate, succinate, MES, ADA, bis-tris propane, PIPES, ACES,
Imidazole, MOPS, TES, HEPES, HEPPS, TRICINE, Glycine 'Amide hydrochloride,
TRIS, BICINE, Glycylglycine, Boric Acid, CHES, CAPS. Many buffer systems are

commercially available, and may be obtained, for example from Sigma Chemical
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s another suitable fluid in a ratio of from about
1000: 1 to about 1:1000. For exanple, the dilution

WO ad0s021m8y be about 1000: 1, about 750: 1, aboutP&DAU1005/000796

about 250:1, about 100:1, about 50:1, about 25:1,
about 10:1, about 7.5:1, about1$%:1, about 3:1, about

a t '
%bénLﬁan_yL bl%dg %afledlﬁgﬁiéa%g ulldagé) gl,glea ouetnﬁ@) %ta%l%bt%{er systems in
terat of dhipodesirdd p, about 1: 100, about 1: 250, about
1: 500, ahout 1:750, or_..abqut. 11000, 0 The
solut ] on 105 EeSs Mgy RRUpBRtinbiuo8 0 of matf iihipg ey A washing
Bepatiyisé petfdred fprio@ t@ otvitacingnfe Mlidﬁsdpbﬁtlﬁﬂ |nhél111um with the solution
separati on nmedi um rnatively, the

Lampssiag thy fagtox IYéH Ti Ftas drfp roF ﬂtﬁ@aﬂﬁ‘éy Faé*@t gentyating the solid
3BsHr&onFA6diMm With I?ﬁés@ﬁﬁéh €&ﬂ£€£ﬁ$ the'¥rd tbrt@ﬁ §19(i/ﬂdFactor IX. The

separation medium The pH nay al sed or t
eashiogestapomay\be @ﬂﬂ‘@ﬂl%lwmgtﬂm& ﬁgHtwayhatG}ms mot result in a loss of the

%ﬁ‘oqg@&grqg%ma gufftlﬁlg "%Xtt Iglg rth?cgre]ga&qof %qnép% tvwéerpf‘._?llne or a

ﬁmﬁfeb@lmmnuﬁjr&dampleantmﬂebﬁffabout 5.0, 5. 5 6.0, 6.5,

7.0, be adj usted '
usi ng a EBF twa?ﬁli“gg gBﬁIST may ﬁlterﬂ%‘F S&?ﬂ‘%‘?‘?% andnefganic or organic salt of

selbfivsly Gigc lybtrophetspit® shéh asiathmaiithi slffd, SodRre GLITALE, potassmm
ac:ﬂ d, acetic acid, etc. The pH may be adj ust ed usij ng

SHifate, pRmpgiEEn R*tﬂsplé%t%w&rdéumcah%e t’«epovmse\anbebrépbate,oammomum
TR isBdiufy i %) ﬂﬁassﬁfn? citrhte T WAkl 2t eH@\a&ﬁﬁ g’lag;hl i the range '

sui tabl e buffer system Buffer syste

106 ab®p & tolabpptd0.i Fhe hH ofithe washingloiffed eayfters.25edd.@,5.8, 6.0, 6.2,
{ t
4. 8.2 0 BESRLE ] AN U IR, e e

‘hm HEPESICHIMEPPIB, tHERIrGhgdE frodh yatione ONTi mi§/cm to about 100 mS/cm.

%E:rat?a i%lﬂ%rslhg%&ggﬁlgwl G NE,@Y Gg é@l{d@ﬁé% gte ag)ogto 6 ImS/cm to about 40
¢es8romr ci al | y avail abl e, and may be obtained, for

exa e froms§Si grm Chem cal Conpany. Those Skl lled in

thewﬁl.h? WRRhing Butehmeayt alsp qeareprisy” auiaduedus slwtiasy of one or more
$HcThAITE sélfé ers’hﬁ'ﬁ% HintRLad@SiHaEtksRiin 15 ‘?osg ‘?Qf?ec‘ﬁ\xomag\(cal function of .
e one or nore washing st

\AbﬁswrpwglsS cwxamyletselt@@f hysiroddoriyr dcid, sukphuomaadtand gittihecid, such as

§ﬁ elh&) é}ﬁ&% tﬂo 31 gltdﬁh&é t%?&uﬁxg{:lﬂg Sﬁg{ i, éF yﬁge potass1um o

actor
aﬁlmhate;mmnamumlphaes solid separation rredl umwi th the
on co the1 ctor VII| and/or FactorL{%dil . .
The LERFAETERAE e BEctbd Pt Dote GRHEHIAR TGB 09 sabilibration

isteptmalogscaraéd o@SpHdr tb BoMattipSthebolid1&plfaibR Ghdddm with the solution
funct.i.on_of the Fact or VIl _and/or Factor |X, for

SRmpprias faster VIUAndia Fagtor IXb uThepquilthration tep gy comprise treating
Q%iar¥Bli @ s§atdtidh %Mxﬁ &Fith Wh@r YRS i8I M fefed SoltB¥n to 'Tldl)ust the pH and

alternatively co Ise an inorganic or organic sa
ienie strepgthyofithe soli p@phpbiedivny  Bhetoluttonarsed fivnthe equilibration step

?ﬁgyf B¢ BemBRFHINER SHtdr HrCan Qcﬂ}egﬁss Eé’mﬁon of one or more inorganic salts of

strong mineral acids .compatible with Factor VIII and/or Factor IX, e.g. salts of
hydrochloric acid, sulfuric acid and nitric acid, such as sodium chloride, potassium
chloride, ammonium chloride, sodium sulfate, potassium sulfate, ammonium sulfate.
Alternatively, the equilibration buffer may be an aqueous buffer solution comprising a

salt of an inorganic and/or an organic acid compatible with Factor VIII and/or Factor IX,
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sul fate, anmoni um phosphat e, sodi um phosphate,
pot assi um phosphate, amoniumcitrate, sodiumcitrate,

w@odoaasiiesn citrate. The washi ng buffer may havBCEADP2005/00796

the range of about 5.0 to about 9.0. The pH of the
washi ng buffer may be 5.2, 5.£05. 6, 5.8, 6.0, 6.2,
@or exa%pﬁse %u&erOZOr%]nsz{llégthtrr]aAte,b L?f %etaZe Slﬁt‘,lglate a%actfﬁe a4 tartrate, a
é@ndl&mtalpmmgnam atﬁhesp}at@erﬁbomteabout 0.1 nS/cmto

abou 1.0. / C Alt natlv t he hi ng .buf fer / o
oo EUBFRGB E1eps G SAigiEond o hASTuafT oot ik rangs of Bout 2°C to
aﬁémm °ChBoM@§1hiﬁlkg tllwfeﬁtyerdw nidySte NP2, £, 8N1(3aueMIS 6, 18, 20,
ﬂ%{ n of ,one or nore inorganic salts 'of strong

22 AP ORéB s that result in no loss of the biol ogi cal '

f UnCtT‘hQVbI-pr El{kes(ﬂﬁt%neb&ﬁpnglﬂé tlﬁ%(PM&eVﬂ?lahﬁ/opfFactgr IX may be the
hydrochl'oric acid, sulphuric acid and nitric aci

sya6 ag she pHi efnthe Hudfer gelutipntused ita nthbmtq the, sofidrseparation medium

L) ST oH SRR A A B8 g P

M IIramdéor d?auﬁok IIXr dlthieqpH of dpessoliivnedpiprishigathe tactet NI /or Factor

I8 A% e CHrReD! Bamhina Dt of I R, sobfiep e g smilitgiee the sold

Vépatatndhediumagrici tol odntatkifig Qadi doliar Rparafios iRl Yvith said solution
conpr.i se treatl S&S&I d sol | d separation mediumw th

femarisipg the Kagtor fllangd{or fastos BXut i on to adjust the pH |
and mRRipfocetd ﬁ"ﬁ?tfﬁrtﬂér ﬁ‘:@ﬁ‘ld@ Qhk Or S8R @éeéngﬁtlgﬁ‘ diddd) AT hEseneration

sofution used for the equilibration st
dem qwemsegégatmﬁéﬁ solid sapagticromsdisio mthmstufabbzn@agq:nt capable of

SR 2 ol SR A5 eperion s

‘ balcamedfowlyiﬁleneluhng isaidasolid, separhfietr imedmed dithnah elubsiti o elute Factor

[d, suc oride ot assi um c ride,
Yo 2arer e, ‘DhiiPlsnrectrat FueaSLRahe st dor example,
&mﬂid@moﬁmﬂd‘n@t guchAhd eddiadi Mﬁirﬁxldér& FSshund hgliicR e, solutlons of
buffer may_ be an aqueous buffer solution conprising

2siepids T BYIP R RFAPKIEC.SQHtGns SpmBrYag afélva@hhmsl@nq}@buamhépochlonte
WluHof2 At Rfurihes | suain dé Qﬁanﬁﬁﬁﬁlﬂ{ hydfodH8ridex 31:@111% sB1vHfsf €, ethanol.

conpridiing a citrate,an acetate, a suct
| act dhe precesamayabe camiefloputaines packsdopidoseitmn ia packed bed mode.

&h%ﬁ%g&gfﬁhg g{@ce? Ohay e C%glléh lo{nbm%h %8018&(851 in g%%em%e% bed mode.

carrie erature In
0C tdn ab@ambdﬁnf&m aEmmdleatatrplch/e tﬂemrbmma&tbﬂ@cm idodate Factor
6, 18, 22, . 2
St Gracti BA AR o gt E‘BHB‘?%‘%% ﬁ@et?rh‘éﬁkaef Bpotor IX as
Wielll asaftﬁéroéfubﬁaﬂde@r Th XhiFRyhbdeinidhe ah HEA 6lubliiselRfedt 4@ into it is
t|on used to equilibrate the solid
Bl 48 OGS FUaRI 0 561iq SeRSEHIOR DS gme Mg agRPHo solid separation

%?eﬁﬂfrﬁ‘tds&f‘ Wik die )dé‘ﬂd’\’bﬁ hne %hﬁ)uﬁf’bﬁ%bl%o& Q%hh%hg%é R&ctor VIII and
Factor VIII and Fact or sOl uti on

Faetpr 16 ithag i tecberapplied, avidithe gontentratmacifdhe Factor VIII and Factor IX in

the solution. When the protein solution.is human plasma or cryéprecipitated plasma,
typically 1.0 litre of solid separation medium is used for every 5 to 30 litres of plasma. If .
the protein solution is a recombinant fermentation broth, one litre of solid separation
medium may be used for 1'litre of fermentation broth and up to 1000 1 of fermentation

broth. A flow through is established from the bottom of the column until the solid

separation medium is fluidised. Suitable column linear flow rates include flow rates in

the range 0.5 cm/min to 40 cm/min, or alternatively from about 3 cm/min to 15 cm/min.
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ai‘e 1 i{zligtrix‘v lr%tio a cll?r a
,gqﬁlq %13 sr}’écﬂ"%g G ST
~appr goldted praseihsibf die {ifsorané sasgadeaspy@s of theathvaftittDlspects may be

I X may be different fromthe pH of the buffer solution
used to equilibrate the solid separation nmedi um prior

w0 ooosontieTt i ng sai d solid separation nedi um w p&T/aE2085/000796

sol ution conprising the Factor_VIIIl and/or Factor |IX
The process may further incl udd one or nore

' %ﬂ%g%tﬂﬁ{b%ticﬁ%t% ﬁB? theft UeGREfohad 'u%lﬂ%l ?hﬁ \%Pgnﬁ)ﬁ%'é'séft%lgig? éfor example,

r alngt dseparatlonrre a Sul
mategenn apeatd elasfrolytarsolutigny esilhdfer sehttion),abfiér sinidhhe solution

 nhiaRE OBy PRy "B it 95T LGBl L SRV BRY il may be

wittdduedd el thabdttdnd o€ thigtce inae tvtferdlyl tlhe g(ﬂdtg@f cd?ﬂmif giig Fattor VIII and
ultabl e regenerati.on reagents i.nclude bases or . - .

Eﬁ%m‘bgé,ls ;?93%%? et st n¥Pagtien MRAEB i ATy EigR diep is then

Eérf&%e@sﬁl SHaRM60E1 001 iHR-boRAl WrbRAS frffn AETBRINGE A washing step may

ydrogen peroxi de, solutions conprising active o .
entienalliebe perf Afjgrothigl Brst tedutinml siep.ond, segerdtelitiont sfep is then

' E g(f)lTr?eﬁ ﬂxugﬁ‘ai.ep%,cﬂieﬂﬂ& A F9GHL yILIdEnd ?5&@3 .bguif i \rgtﬁgts&id separation

et han € process. nmay be carri
pedkal bed col um in packed bed node. Alternatively,

t he 0 S be, carrjie ut in:an EBA coluym in .

o pan DR Reathad el &R uleRuft oo Rt Bhpdstps in a two-step
pfmwsg, w?él'einlpthe (ﬁirﬁsstd@mtvbl&'esl f&@fﬂof thel s‘é'@dr?lt ®pkA@Wfahe Mivehtion for the
and Fact.or a.mxture froma_solution conprijsing

ﬁ&fﬁt‘l&fl of P?w%(}{ W pdBsprple¥ithgpn _V‘éﬁelzfeﬁgfacgqab@dé_ﬁ&@gt_or IX from
b{%dfv{lbﬁ.c@ﬂggﬁhgﬁﬂi oPthe RN abSvSEl F5deFoBRE shdiffeation, with

| pl aced an adequate quantity of solid separation

AR Gniehmert Sackoronfrit egst Ky lapd thesjrapnd step invelies wswglthe first aspect of
T SR 60 80Py SR SPGB O ot s o
theesecond espachitintonfradtionk ecoRgrisong  MbteinsasuthFmscdrpriodinase inhibitor,

e _sol.ution, .Wen. the. protein sol.ution, .i.g human
SIS B, R Ranalt % bty 170 1 i v e
of sOhe greepasfahe eccond diputt iy beaded O segies Mithooth€ pbtein isolation
litres o% Iasraén‘}]fthe pr tﬁlgin solution is a )
PEYEHE At CFRMEANE PIAES D o1R SeeAnd aspedt anays bespseddo isolate Factor
SAHAARYSORadIBII Y réYa BEutSE Gf THbodL plabinh) il the remaining proteins
fermentation broth and up to 1000 1 of fernentation

Bresem . in the fragijon pbtaingd fremdbe aisrthetvah beingisethas thetrawmaterial from
: u ng i | ' I adi| di ' .

Y T

prajeinaszt adibitort mayr bagl@ed wimgnivaridus dec fifapiionation processes eg

t er f rom abput 30rr1rp'nto 5 cmnmin. An. :

B%rla?l&'r 'd using an

electrolyte solution, or buffer solution), after which |
POFAGREOHIR g?fﬁ\”ﬁ%m@ aFaRproRTIalg, fpr eaﬁaﬂp%écmow%rs, pojutions, liquids
A MXathpldsWiSomk ?ﬂﬁ'iu@ﬂ fReHBlatifRYarB rdvidddq4ael 4 0 t he

bottom of the colum, whereby the solution conprising

Factor VIII1 and Factor I X is contacted wth the solid
separation medium A first epyj.qn step is then

performed in order to elute non-bound protein fromthe

col um. A washing step may

Product Formulation
Factor VIII Dried Powder: 250 IU, 500 IU, 1000 IU
o-1-PI Dried Powder, 1g
Albumin 5%, 25% solution
Antithrombin III Dried Powder 1000 IU
IVIG 10% liquid, pH 4.25

Fibrinogen _Dried powder 1.5 g




20

25

f r act+ons abt athed—Froem 1> FB€E€S5€ES e
i nveptidd? %M%wdis}eﬂ@d -
el ut LoFasor¥illli ons f oPolvens detergent chiomat &4y hetty8&Ce@2h

optionally be performed after the first elution step.
A second elution step is then perforned in order to

webkasaztibe Factor VIII and Factor | X from the BOL/AU2005/000796

separation nmedium The first and second aspects of the

i nvention can be used in serie®in a two-step process
wherein the first step involves use of the second

aspect of the invention for the isolation of Factor

VI | | Additidnabpurifivatienxofihe isolated poltdie fimetishs et )0 be employed in the
po%/osr FP%Itor I%( froma splution conprising any of the

%r SEEEHET e Jpvequag, a3 (e aBYe) QG 8S APREPPRAR speci fi cati on,

Wi thOme eidh GhdRSY hactiavolot e k&ast intRisioAnN@ft Hfon exchange or
?le&g)nd step involves use of the first as(ggct of the .
MYVORROMG intsractine deyyaptaegraphy oftenshe Methodsosurh ps dhesenfinction to
ebh@hfigd dnlaCfikth&e Jlﬁi?sthe &RinChradtlfs $B ASRCAE processes of the
into fractions conprising proteins such as a-

nyentewi ys ehdosinghoptiongl stdtionaiynmedig@ndasittiont borshitions for the serial

Lr ] [0 high yield., .Th f
PR O 0, e of e
pnehtgom codd batboomd piitoaesdman. Bound prngih ouldnRerbOsR&Sively eluted

Qf the second aspect _be,.used to iso| ate Factor - L
For 5 3G CEBI R AHEENL 5P, HTB ot TSR iesmeresulting in

Wigh!Tidaht coedeRiritidid akd %o@éﬂﬁ%llﬁfﬁ&ﬁé}t plAfiédHdnf 628 Photeins. Other
obtai ned from.the_run-through being used as the raw

fatostategranlio mtggntaMes, urtuRler 35 cifEnyg, cheomatogiapiiye metal chelate
@m%fgtébraﬁﬂyﬁ%f;/@ ?_rﬁltr'rlmgl?% gy ﬁ@%mgzﬁ gt ﬁgl?} qh&i@ﬁﬁlaﬂy, or in

i nhi bitor, e isolated dsing vari
Fembinabomt i on processes eg precipitation; filtration,

e FIEEETSERSRARNR BHER e ElficqnT Bt ERoR SROS L mRY feasioy be

erpldyed ifolbawipg theet procdssds@f g inuérionons as appropri at e,

for anpl es, as. powders, solutions, liquids etc. .

S e Eﬁﬁda_ﬁ@%tmﬂomﬁm%%ﬂy i, il dagetion steps. For
ErdthfleAvirdlahh@ivaneielihBRAbn Biehs hiCalubefte®in THSe 5 for each product,
i solated protein fractions may al so be enployed in the -

BrhGEas gach nspduch bas bega isolased g arnsegess efithe dpveation.
appropriate. One such nmethod may involve the seria
i nclusion of anion exchange or hydrophobic interaction
chr omat ogr aphy steps. MethodEableéh as t hese function
to concentrate and furth purify the protein

. . .

r r
Aam-tha ey "~~~ of +hn
U <y A\ A ] T

or s|t ep$ prabinasef |t he Poluendidaterget ai ned f r omVidakfiltration
pr oclessashibitort he [i nventi on coul d be hound onto a

col UMAnEALLIbIAT ¢t PabteGR2Hn] BT, PE €T eCTT Vol fiRklMbrd
from the ggcondany colum under a dififferent set of
|

chenfcal T TSRS UL Bl LRELE 7= v
A6 $-208 Chiomhto %}B{‘Q P&Steurisation, 60°C, 1h

fggc ”“! 9 ;g" Cithar Solven d'et’ér?én CET PR Viral filtration
ibrinogen ~ | Solvent detergent Wet heat, 62°C, 10h

The invention will now be described in more detail by way of illustration only, with

respect to the following examples. The examples are intended to serve to illustrate the
invention and should not be construed as limiting the generality of the disclosure of the

description throuhgout the specification.
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chr omat ogr aphi ¢ techni ques, such as affinity
chromat ogr aphy, netal chel ate chronat ography and gel

Wd)rzdo’s,ﬂatlﬁfon may al so be enpl oyed either i ndiviBUEAD05/000796

or in conbination. Figure 1 denonstrates sone of the
addi tional purification stepszﬁhat may feasibly be
enpl oyed fol lowing the proggsissiesl the invention. The
processes of the invention my gptlonally i ncl ude
viral inaction steps. For exanple viral '

been i soI at ed vi a ﬂnﬁimﬁ@mabﬁxﬂlﬁsfmd alhmﬁlmn Table 5

The invention will now be described in nore detail by

way of iIIustration only, with respect.to the

fol | gp,ng & atiod %dﬁﬁﬁmkeﬁ*ﬁs@l ¢url gﬁt‘eﬁ '&%‘i’det Kead€ fiMRtionalised
to i 5 rate e I nvention and shoul

wnhsmme@amsnﬂcomici anyd.t hdhge Agarasd- tuyngsicntcmblé¢ saads Uhave a size
gﬁ&‘?‘\? o%%rt] nql% tzlarlgﬁx&o%ﬁthtahﬁeaq dia a%er of 70 fmi»cron. The density

cari’s
af 1thpr béads nasre |2r9h| gzhlnl o(rF,astanw tUFONENSDW | pat No.: CS48, UpFront

o BT rAPORGREbedons i) G Pers b BlsCL i EBA column

- tmﬂllh@']@d) | 9FFkoW CHro?n A SFHt A8, @HpbﬂhageﬂCIDdlméFh)?(lo cm diameter;

égarose t ungst en carblde beads have_.a

o 39biRd b horgbeieietbedoalpmert 3928 L Eﬁulgbwgaﬂ is performed at a
géngﬂ@ﬁ n{ e $25%8 RS, 9%1&9%&6&%& EQ’SE’)“ oﬁ%mﬁgﬁmﬂ’%h@me with a pH

(Fast Li ne Fr.ont

~ étfy, cfoﬂmw by Ayfurshes 2. i:spl@mmgcdnmesé%h} Rf 40 ﬁfl‘ﬁéoé@ﬁd@tme and pH

%ﬁﬁﬂﬁhﬁgspﬂb A0 Egéébpen (Fast Li ne 100, UpFront

ogra lagen, Denmark) (10 cm
d| amstep 2. Gﬁtoamswehnﬂrewlableddetdemghf a difged plasmbeclutvort comaprising 2L

ui li b rf d at .
o5 hsaied piangissag, b ipytad pein GRS syl 2 gy gL gf water. The
?)@1 wtﬁ@ddlumcp lpldsﬂ;hesdl\mﬁdh avaﬂ"hd&uéied ft@lﬂmvmi weith aM HCI prior to
urther 2.5 col um vol unes

@pplicatien éqa, gxepwlgng apd the load, é:g}o WP%\]NS lg{eé r%(}dll’?teé prﬂisma solution per
gﬁ%qkqe Step 2. Onto this colum was | oaded 6L of a

ute pl asma sol ution conprising 2L of thawed human
pl asr&_mm divlleavingowedingi dfithe diluted plasma golaion thre gplumn was eluted
4L, .of d t

}hsl?tl ougfglhg %’ﬁ')ﬁﬁsﬁ%h%%@m%?%@hxggggl(§'@L bP 8 pi#Rr solution

ationto

. tcbﬁlpmirtgnTOmMjsddnﬁnloulmie it 5@. wakislreSultedt inethe aémoval of non-bound

o0 1R BRSPS RHERPFIPE oAk arebP oA B (% fel-proteinase
qahlvémar PRSent iﬂJﬁhG diluted plasma solution applied to the column. _

Step 4. Followmg Step 3 the column was eluted with 2 9 column volumes (11 39L)
of Elution Buffer 2, comprising 5 g/L sodium caprylate/HCI, pH 6.0. Step 4 resulted in
the elution of albumin from the column at a yield of greater than 95% of the quantity of
the albumin present in the diluted plasma solution applied to the column. This step also

results in the elution of 60% of the Antithrombin III present in the diluted plasma solution

- applied to the column.

Step 5. Following the elution of the column as described in Step 4 above the
column was eluted with 4.4 column volumes (17.27L) of Elution Buffer 3, comprising
1M sodium citrate pH 8.0. This step resulted in the elution of greater than 95% of the

immunoglobulins present in the diluted plasma solution applied to the column.
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with Elution Buffer 1 conprising 4.2 columm vol unes
(16.49L) of a buffer solution conprising 10vM sodi um

wa@edosaraepH 5. 0. This resulted in the renoval BET/AU2005/000796

non- bound protein, lipid and other substances-
i ncluding greater than 95% of 2¢the a- 1- pr ot ei nase

g e e e

aﬂhmmwusaauwdumhi Bhltidn Buﬂemél vompnisihg2els cgluihh. Bumeon{8.24L) of

PR (VR T T

ﬂ’lﬁe e@ﬁt%%i"‘gﬁeﬁt@fﬁﬂaﬁ@S% b fbrirbgéh Prébedl indthe dilafedtfladna solution
95% of the quantity of the albumn present in the

appligd éeithsicedumn.sol uti on applied to the colum. This

st epls_%b E:Sﬁ?k%v{r@p‘?@lsotenﬂ?f ffllﬁ, . ?]LH‘H%%% gcé‘i’bgf] éé r'%?;ep 6 the column_was

Baghm&ratedl watipl caldmnosolumee (09261 of Ve podiumFtwkltowdqmldtrh@qulhbrated'

S ol et (S AR shTooL A 4005 o forther
Elsuiomml Rothfres (BSLYCsMOrthM sodidnVeReek amd i 510at e pH 8. 0.

This step resulted in the elution of greater than 95%
of- the immnogl obulins present in the diluted plasm

ambre2 a%lhﬁgntd? d-A r%?élhﬁﬁe%ﬁiblfbr B UMIM, IBinh ko lobulins

OT UM 23S Jescr | €p b above,
the col ehawhereir : hmgLS_Lgplsmcluded

conpri sing 2 1 coI um voI umes (8 24L) of 20rM sodi um

- citrate conprising 0.1M sodi um chloride at pH 8.0.

Thi sThe esphd esspdratéeh medivne ve¢diin dinis dxagpbatisethet $aare g6 %hat used in
gf thF i brinogen present in. the diluted plasma

appl ied to the colum. Step 7. Follow ng
el ut sesp f Ah BB A cblunin (HSStﬁﬂaﬁQ()l UpErdnﬂCﬁfc&matﬁgrhm A/S, Copenhagen

SR R 8 Sy St SR B s, v

%Qﬁlﬂﬂﬁté@ﬁﬂﬁénﬁé?atﬁk) 00D 1940wty 59 Holithi€ ivbluated (PY6.3mb) of 40 mM
lowed by a further. 2.5 col um vol unes (9.8L) of 40

mlgmlmﬁﬁ@ﬁ‘} deka lipger fowgaty of SQueimaing - | sol ati on of
a 1 @ {6l n%‘i;‘l‘?o t]:?ig Qb ’wﬁl R)%H%d" 117 3N Qg! £kl eﬁéplgﬁﬁia solution

an extra was step|S|nc
Ebmpssxhgd9§ﬁﬂaofiﬁhawad hmdamphasme tWhucrh haditeeiEsddwted at 4 mtio of 1:2 with

OB ot eabr L TRE 3T ok BRI PRRa s BhT Rif po AReF R b 5.0 with 1

Crpgitvr g6 appdatied to) the 2olumncindriké &yad raﬁo o3 bedithesiofptasma solution
Settled bed Volune = 78.5nL), was equilibrated at a

Perfits f P of 2 10C with 2.5 col unn vol unes (196. 3nl)

of 4@4 SCFEUI]HWH% Ioraél’fng dTtthé ditull Pasma@itidnl, @ Edt@n was eluted
of 550¢cmm Onto this colum vvas | oaded

- I?V]Wh 8l cghurrm @«plpmegd%ﬁ Bk oé‘oElytlp@rBuffer compnsmg 10mM sodium

30

35

citrate pH 5.0. This resulted in the removal of non-bound protein, lipid and other
substances including the d—l-proteinase Inhibitor present in the diluted plésma solution
applied to the column. |

Step 4. Following Step 3 above, the column was eluted with 2.6 column volumes
(204.2mL) of Elution Buffer 2, comprising 5 g/L sodium caprylate/HCI, pH 6.0. Step 4
resulted in the elutioﬁAof the albumin present in the diluted plasma solution applied to the
column. ' ' _ _

Step 4a. Following elution of the column as described in Step 4 above the column

was washed with 1.0 column volume (78.5mL) of 1M sodium citrate pH 8.0.
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conprising 39.3nL of thawed human pl asma whi ch had
been diluted at a ratio of 1:2 wth 78.5nL of water.

wab@sptiies the diluted plasma sol uti on was adjPSt/au2ad06/000796

pH 5.0 with IMHCO  prior to application to the colum

and the load ratio was 1.5 |i®P%s of plasnma sol ution

per kij f Iy I L

di | u’?eé—m BolpeRiah ?%%“?he 0 Ol S8RHPE, B st %a above the
SolBmaokasneluted witte4.9 (cBbn2 nhlpmes (EMmbhoBEfdtien Bhffer 3, comprising

PrAVE R hEREal oA Son AT Bt i e AR REPmogiobuins

HrebErt aeRSdiluféd plintOsol it nappledfodthe tolags. | nhl bl tor
present in_the diluted plasm soI ution applied to the

col udiep &t Bgllowingdhe slitiog ot B8 coluppAs, ddshabadoin, SigP v above, the

%51 {nﬂ%a& &ilited - it R uition Bmfey meeorﬁ %m @olﬁhytvbmﬂaes (204.2mL)

, conprising 5 sodi u I at e/
ef 20mBt sqglivimraitsate tcemipnmng ﬁell\élsodlumnc}rwnddm pii BOni ?hls step resulted
splu e t
1o g\ e, BB R84 BB i 1o
d@lamhi bed .in Step 4 above the colum was washed with

olu 78.5 | M sodi um, ci,t.r at e

0. Sfeaplerolfeing luign dtahe o, 50 Aetihet i i Bahe column was
Q@g%ﬁéﬂaea@mml &lﬁ&n“@hﬂb@ sxms) SOIMEBdNBShRIrokig€latdd febequilibrated

col umm vol unes %384 E of Elution Buffer 3,

e’eﬁhﬁrﬁ) SPlHgnOolwnedd P TR o1 4 pedigmeitratp pH 43.ep
resulted in the elution of the inmunoglobulins present
in the dlluted pl asrm soI ut i on appl | ed to the colum.
e 502 g ) rnalbaamin, transferrin,
descrlbed in Step c uted with
El uti on Buffer 4, ﬁ"ﬁn% Iol}ln J‘ [m)r eE‘Aol umes
(204. 2mL) of ZOrrM sodiumcitrate corrprl sing 0. 1M
sodi T Galiardegaratibn Pitdfurd . usddhiis thik xangfellis ek bdind Be that used in
elution of the fibrinogen present in the diluted '
Xa@ﬁﬁgol ution applied to the colum. Step 7.

Fol | gy RhlEB&Qomﬁmt('FﬁstEme r&ﬁ@&drﬁﬁ@g‘aﬁh;sw (®penhagen

U?F
the €O urm was regenerated with 1 col umn vol Ure

Oraner)) (ofm maw@ﬁruﬁrﬁmrh@sau hleglan@ettg:deq@ Molyrag &d78.5mL), was
\Siﬂbfateod E}anggp%%u%rﬁf’ 2@‘%5 gfcoﬁﬁnwoﬁ&%su(%é 3mL) of 40 mM

1 on of
aemummtrmem{sﬁmanhﬂxbearﬂow rateknfnhSrQ cifmaimsf errin,

gl 9IS R PR A PRI B sottin

chmBiﬁalﬂ@BQ 3L Sf thawed h&ﬂarEﬁlﬁslﬁ@Wﬁﬂfh ddetseeh di16te@ @t a ratio of 1:2 with
L7JF8) Srr?IE]E)f %{e? maﬁ]e %E—Iaopfqge dlluted plasr(relg rs],gll%tlon was adjusted to pH 5.0 with 1M
HCI prior to application to the column and the load ratio was 1.5 litres of plasma solution.
per litre of resin. |

Step 3. Following loading of the diluted plasma solution, the column was eluted
with Elution Buffer 1 comprising 9.4 column volumes (738.3mL) of demineralised water.
This resulted in the removal of non-bound protein, lipid and other substances including
100% of the a-1-proteinase Inhibitor, 10% of the Albumin, 5% of the Transferrin and
10% of the Fibrinogen present in the diluted plasma solution applied to the column.

Step 4. Following Step 3 above the column was eluted with 8.9 column volumes
(699mL) of Elution Buffer 2, comprising 5 g/L sodium caprylate/HCI, pH 6.0. Step 4

resulted in the elution of albumin from the column at a yield of 90% of the quantity of the
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Denmark) (2 cmdianmeter; 25 cm bed height; Settled bed
Volume = 78.5nmL), was equilibrated at a tenperature of

w@28@m63 h 2.5 col um vol unes (196. 3nL) of 40paivAU2005/000796

sodiumcitrate pH 5.0 at a linear flowrate of 15.0
cm mn. Step 2. nto this col Qﬁ‘n vvas | oaded 117.8nL of

d l ut ed pla Q a
A’ brSellaP R AR, b SRR e 5 e REVEIE NS step also
Wsﬂilh; in8hbelution oMdlesof. thél' mempid gdébuline peistnttin dhepdiasedaplasma solution

solualon vva adjusted to pH 5.0 with IMHO prior to
tathy ed’ﬁ‘i”&“the colum and the load ratio was 1.5

| ' i tregpof. MoRsWing BleUélu@ily BEthd bélhﬁmofis deskiBed $ @l@ep34 above the

FoIIovm ng | oading of the diluted plasma solution,

ednmmwagceduted ptitcd. \icp Yﬁlwafaﬁ Bapfanliot Ehﬁwpﬁqﬁ@ré gpmprising
GQMJP% d’ﬂ H@%ﬁ gﬁ-l7§ 8: %’q& st?ﬁ L& E'eﬁﬁfenv@tgf{a:ter-mérISSS% of the

resu renova oun pr oteln | pl
amdundgietulng lps¢santcieghe diuted |ptvgmm©%t1@f1 alppbedato the column. This step

BB AU 000 o g 8 s

thiel diluted m&mlﬁwnutplpﬁéﬁ ohe b@ldrrmo the colum. Step 4.
i ol u was el ute

Fol | gwi n p 3 ahove Lhe Lth 8.
col u we*wagmﬁ%?n ef &9 eAuB ?seﬁeSfﬂge*oM b 38 goove, the
éolg{nln @&délut@li Gvﬂﬂ{ Eltﬁ‘l’bﬁlﬁﬂer 4pkbRpfsingbe . (Acol@fil Ivbﬁl%eb 1392.7mL)

the el ution of bum n fromthe colum at a yield

- 9H2hM queuqupatmtp comprising 8dM sedinmpshderide atipH 81 Thls step resulted

ﬂ'l it ‘ﬁ idN 6, SEH tHE iﬂ%ﬂg@%ﬁ' dnf% (o foff?% g?:lnﬂﬁ&lobm'ﬁ present in the

ep al'so results In ution’o
dﬁutndpgisnnlatsb]umsnrapp:lmirtb thexdlimendi | ut ed pl asma sol ution

appl | 5,.Follo th

of "t SERL EellouEk Hlbon SR apd s MR el 5 i sotumn was

h‘%&nﬁ‘a%ﬂ&d?}/\d toluthnOvatehel (78. SmL)meEM(sgﬂ)ﬁthydx()xidé and re-equilibrated

El.uti on Buffer n sodi.um c te pH
erﬁ?lélmélt‘@ﬁum%%ﬁgggh Ph‘“‘?ﬂ‘g}[ é%?‘indi‘\tr%? P@i@t er than

85% of the i munogl obulins present in the diluted

pl asma sol ut| on appl ied to the col urm Thi s st ep al so

resul t s Example 4)- Isolatiotr obaet-prote e inhibitor.; 3lbumin
30% of the 11 bhiisfloBUARENrahSs -%ﬁ d fibfthdeleds
sol uti on applTeU t he

-elution of the col urm as descrl bed in Step 5 above,

t he qbikwohdvsepamtion enedirh hused un ithis Buipe igl the same as that used in
E%EF{E"‘HSLng of 5.0 columm volunes (392. 7nL) of 20TV
itrate conprising 0.1M sodium chloride at pH

: % 1.ThiaAs EBAP cHlRf ngﬁtUnﬁb bheUpFignit QL'hr@ﬁlaﬁ%%phfy AJ$g Copenhagen

ri nogen and. 10% of_t he |mTuno |0bui§: ﬁgp ent ||;}
tDF‘émH’FlF utZe mp diagmaiers goutm diedappighte Peftisd: 8.5mL), was
%ﬁﬁ%b?atedzgﬂ hqwn ErafirdlbF 21 @lyithn® 5 QN dHR v%ﬁuﬁ’&sﬁ% BRfl) of 40 mM

['urm was regenerated with
\soﬂlumem(r?ls PEhE.P abn lingarloal xata ¢yl eximam. and

rs‘?e eg.wdntg "Rk %glumn was loaded 117.8mL of a diluted plasma solution comprising
39.3mL of thawed human plasma which had been diluted at a ratio of 1:2 with 78.5mL of
water. The pH of the diluted plasma solution was adjusted to pH 5.0 with 1M HCl prior
to application to the column and the load ratio was 1.5 litres of plasma solution per litre of
resin. . A : ‘

Step 3. Following loading of the diluted plasma solution, the column was eluted with
Elution Buffer 1 comprising 6.8 column velumes (533.8mL) of demineralized water.

This resulted in the removal of non-bound protein, lipid and other substances including
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with 2.0 colum volunmes (157nL) of 40 nmM sodi um
citrate pH 5.0. Exanple 4 - Isol ation of

w@2dsprasei nase i nhi bitor, al bum n. i munogl obeXtT/AB2005/000796
transferrin and fibrinogen The_solid separation nmedi um
used in this Exanple is the séfe as that used in.

c i 0 .
EIPRRE Pacpaloh Psipese BulPR b8 PR ARUIS s o W' Titerin and
%msétlerFlbax’io gempbeseanthia |tlgﬂ~:l11ut<se;blastxmajsdm®bm/apphné to-the column.

M@@lo\g@ﬁgj ﬁ%ulygé gr edoilgrtgn %Fn‘_’j’ n‘gis <ibn ﬁ%'p Oal?cm%%:e column was

ﬂhfeﬂa&tvﬁh B35 ot \@ldm&eﬂBlﬁBﬁ\\M) réft BluSibn SBOff&n2 ntdprising 5 g/L
Step 2. Onto this colum was g117 8n1g
i eeprplatediel. ol 60 ovieRd ﬁwlt%qa gheslugipp o faﬁnuﬁwéam the column

&W}%B@?ﬁ? %t um¥%qﬂe dibutie %ré%tentainrtﬁﬁ 'd‘ﬂuféﬁ plasfna solution

he pH of the diluted plasm
appliet it thewatinani] This stéptaisopsis Gn itietdhution ¢ic% of therimngnoglobulins

PRE e e e SR e B OBmbci S ep 3

E&FI WIIthlol“aﬁgIISi ‘off abdve thel cotledn plvass mtesbmm 69, cctlhman volumes
colu

Wm)vef@i‘éut e%ﬁ#ﬁ%&%@%ﬁ&%é@w lérg &E‘P*&Sﬁﬁ-ﬁ,ﬁ This step

fe%ﬁlbaéé ﬁcthé ewfnhﬁ ot @rERY tha 8990 bf LRt dpI &ulins bptedérd in the diluted
her substances incl udingl00% of the a-

mlasmetseluhae apnligdi teithesolumpoThis stepealyq wssplisin theslytion RE95% of the
gﬁ?ﬂ?&graﬁp Ro9df &xgo Pi‘;moéé?lgprgéem in"Ke ﬁﬂuh@ﬁ %?&Hfa doﬂm"oﬁ %thed to the

asrmsoutlonaple to the. col um.
Balumowi ng washi ng of the colum as described in Step 3

%#%WI% Hﬁl ‘\#Bo nquéH? ?o u%%pdésﬁ-’gpigdgl n%gg%g%}’% &le COlumn Was ]

sREIAWItR BNdmBafitio, cqprifl ofSs ¢ rolumesulunes (243 85mBL) of 20mM

el ution of al bumn l,u of . 90%

Spdtemectiserrte PiSL spBtm (TGS aref; §0r 1EhiGsieR gaplted in the
Rl FSARI$0%6f G faRRlok&flatid10Rf ¢ undgibisulink @Pesahtsia the diluted
results in the elution of 5% of the i'nmunogl obulins:

plaszaselutian epplied tofeeePlPPBsma sol ution applied to the

- CS?l APIU Hnl Pﬁ{lﬁ@g&o QH‘] Oy fhg J1&fn4 saﬁ&\éﬁb&h ‘?n OS?tlelS‘rB" tN@Solumn was

colum vol unes (39 nm.) El ution
Bﬁgehenateﬁ witto irpolummgol@ms K1&dLLuef Wtspéltu@l lpyqlrsx@e arhyesequilibrated

P2 RS huted QS Bh R0 GRS b B0 of

sol ution applied to the colum. This step aI So results

appl i ed to thﬁnﬁﬂhmglobﬁlma ﬁbnﬁagbﬁ\unwmahefairw on
of the colum™as described 1n Step above, the colum

was

The solid separation medlum used in this Example is the same as that used in
Example 1.
Step 1. An EBA column (Fasthe 20, UpFront Chromatography A/S, Copenhagen
Denmark) (2 cm diameter; 25 cm bed height; Settled bed Volume = 78.5mL), was
equlhbrated at a temperature of 21°C with 2.5 column volumes (196 3mL) of 40 mM

* sodium citrate pH 5.0 at a linear flow rate of 10.0 cm/min.

Step 2. Onto this column was loaded 117.8mL of a diluted plasma solution comprising
39.3mL of thawed human plasma which had been diluted at a ratio of 1:2 with 78.5mL of
water. The pH of the diigted plasma solution was adjusted to pH 5.0 with 1M HCI prior
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eluted with Elution Buffer 4, conprising of 3.1 colum
vol unes (243.35nL) of 20rvM sodiumcitrate conprising
w@2b1saes um chl oride at pH 8.0. This step resedt/au2008/000796
the elution of 60% of the fibrjnogen and 10% of the
I mmunogl obul i ns pr esent in théddiluted pl asma sol ution
ol
gﬂdgg%b&#ﬁog@@ escrl dﬁlﬁ&ﬂsl%gg s lgﬂglﬂg% @flr#!ztiénpansoﬂftlon per litre of
r%generat ed with 1 colum volune (78.5nL) of I M sodium
roxi and re- e br.at e col,um .vol une
UGS FOp 0 IrRBR N uhe URbEd abhshlh @i EliPe e eluted with
Edwtloat Bﬁ)ﬁl'erof c@mbn@nlhgt%ﬁ rekend Rbluhiet 745. 25ALJ0R demineralized water.
b_gnu lﬁ buI ‘@irlnoigadtransf rrin The solid
AR <rin Hh e A &8 PSP HR PrateifptiRidjandqthersypganges including

tlb@% Sthe d-D-PRIRFRLE Inhibi®r € P0% . of e PROuIRA], WD of the Transferrin and
Fast Lj ne 20, UpFront Chromatography A/ S, "Copenhagen

Hrafithg Fr(ozm@mrmramt isrthe didutedrplssmaiselutjpn apiseaditp dhe dodumn.

ST P 'S PO b S o

$357i. 1imIc) afrEtutorp BuffeO2,atongprisingefag/Lf dodinm adprylate/HCl, @H 6.0. Step 4

ST inge B PRlbPie BB SRR « 5604 B o Gt mintity of the

AlbETIn @Jr@&ﬂtam\/\ﬂieCdildﬁétﬁphﬁﬁl sOlutioh eghpREd o s t6lufin. 1THis step also
ter, The pH of the diluted plasma

istlls e wa%ﬁ elthe impneglobulins preset ey the diluied plasma solution
@pﬂkddqgmé)&]ﬁ,gnthe colum and the load ratio was 1. 5

[1tres of plasma solution per litre of resin. Step 3
Stap &wi Fellowiagi $igp of abeee thel gelemnpivas wﬁxtgbwmh &, colbmn volumes

g%f%3um?n f @ Mfo%%ﬁff% ;:(H{l#r(?sg e%lﬁfil\ﬁr ofiut "R dt& e @9%&% 5Thls step

urres Her al I 2zed wa
ressited anlthe relhttive of @reatal thaf 8506 rof bbmnninpmglebuhns |p|r¢libnt in the diluted

a d oth r subst cl udi 0% of the. a; : o
Dl o0 lia8 PRGBS0 B SHEalad bl scltiopipg 5% of the

Txfaﬂﬁ’éf&ﬁrdnldTBO&@ df the%ibeinofdiepresdat inhg AnuRdgisfia do[htidﬁ@lpphed to the
{ uted plasnma solution applied to the colum. Step 4

ESIY¥W ng Step 3 above the colum was eluted wth 7.1
w&w\ﬁ &e(%?onme c&ﬁmﬁlak‘ Héé&ﬂbgi}'fnf @Ep g’ab%ve the column was

nprisin g/L sodium capryl at e/ ep 4
:ebéeﬁ wéth Blatiem Bufferfi epmprising of)pil ncowmmwhénqsd%}rﬁmw of 20mM

@oa’lh '839{ %%gﬁr%F %B%&N?&l@f& %18&«{ '?Umﬂu?r %ﬁl{qé.gulted in the

ma SO I'on a tothe [o]0]
hxtmnsxf ép‘%abﬁtherfdsmbgm amd 1096 of Ithrt 1rmnumfgl&l%lmﬁ prdsent in the diluted

ent. in the diluted plasm sol ution
é’ maégi£8nf’3@ é@f’gﬁﬁ]cothgpgp 5. Following Step 4 above
@__m Followhg elutibe cbfwihiehcdhubin Cal deseribed UEStep 6 the column was
regenerated with 1 column volume (78.5mL) of 1M sodium hydroxide and re-equilibrated

with 2.0 column volumes (157mL) of 40 mM sodium citrate pH 5.0.
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(463. 15nL) of Elution Buffer 3, conprising 0.3M sodium
citrate pH 8.0. This step resulted in the elution of

w@e@atieriet han 85% of the inmunogl obul i ns pr esertT/AD2G08000796

di luted plasma solution applied to the colum. This

step also results in the el utidh of 95% of the - .
transferrin and 30% of the fibrinogen present in the-

di luted plasma solution applied to the colum. Step 6.
FExdmplen6 - I$elationt ofod-1eprateinase inhibitor, ddisgmihcidnmonogloblins

Step 5 above, the colum_was elyted.with Elution
Buffer 4, conpri si ng—vMFtﬁLllbﬂ—q,ﬁ-ﬂétr 2l I s (243.35nm)
of 20nM sodiumcitrate conprising 0.1M sodi um chl ori de

at  piih8.sBlid -Egga?%t?]c;d‘p i RSy s&H il it Iﬁaﬁg%}spﬁleogan@o?@ ®at used in

the fibrinoge % of the 1 nmunog I NS present 4

- Emampls Idi | ut ed pl asma sol ution applied to the col um.

P, 7., Follow el ut | t;he. col a cribed
SH581. RS U PhAeR O, 0858, AP Rio SRR IREY Copsnhage
Dehmark) ((28cthndlipmefer; B stlibed) lyghto Sevled ebed Volume = 78.5mL), was
re-equilibrated with 2.0 col u ol ynes (157
SAFiLBE T fompezatylg ef 31. yﬁﬁﬁeg golunmry esﬁ'almegk)l%?g@i? of 40 mM
sodiimtcpriapH 3.0B PIAQE floM fatervf0.0 dmiegl obl ins,
transferrin and fibrinogen The solid separati on nedi um

QP2 | Fnithihis eolump| was loadade! Iya8rRl 94 atdilted plagma golution comprising
| , A i
%QH{L §f t%aw%%ﬁ%g%%&%é&%eﬁ Eﬂﬁ%}'apg r%% QHPEW?W&smL of

romat ogr a _ agen nmar _
oviatare {Tde pHef thanmdblutedhdasgia sol8emt Wastadpested ol phird.O=with 1M HCI prior

FP bt 4 R4S 5 Sy Afonpr e o

- egsimate pH 5.0 at a linear flowrate of 20.0 cm m n. :

Sien 2 Tl e Rl P e R s Thy Chipfiayes cluted with
iEtRn BLESTR cohipeiinBarh deshinth Votufks 3933931 e} iof defideralized water.
|

with 78.5nL of water. The pH of the diluted plasna _ _
Ibisutepdtedviashe dgroevad @f menybound prajgipnlipig) aqd) other; sybsterees including

3B (ﬁ""lﬁ‘% Qf‘l]-f’ﬂ)téiﬂfseq{?ﬁiﬁm %@&n} itk ‘aﬂgteﬁgﬁésﬁxav‘%%tf’on%pplied to the
I''tres of plasma solution per [itre of resin. step 3. -
Folunmowi Ihiy doteslthatcp s gnifinant dimounteef abhuasings beihgalsoe]utedia this step at

‘%g.logvrr};at%/\@fszoelmg_ with Elution Buffer 1 conprising

o1 Urit Vol Uhes (989.1nmL) of dem neralized water.
Béps 41 eBolldveielg i Step [3e ab@rnthal cobimm avasbeluted witht @61 column volumes

oY d her t.ances .i.ncl_udj ng,100% of. t -
& BBl e BhABh T o SR Ruting o L Baot saprdateiGE et 6.0. Step 4
$&ulttd Mtha RRitios Gf bbulli f1ofl MEReluhin 4t yi&lH @€ 9DNASS the quantity of the

significant ampunt_of albumn is being also eluted in
@fhugnig tpapsent i the) dilptedyplaspp spbitiopy apphed to the column. This step also

results in the elution of 5% of the immunoglobulins present in the diluted plasma solution
applied to the column.

Step 5. Following Step 4 above the column was eluted with 6.9 column volumes
(541.65mL) of Elution Buffer 3, comprising 0.3M sodium citrate pH 8.0. This step

resulted in the elution of greater than 85% of the immunoglobulins present in the diluted

Iplasma solution applied to the column. This step also results in the elution of 95% of the

transferrin and 30% of the fibrinogen present in the diluted plasma solution applied to the
column,
Step 6. Following the elution of the column as described in Step 5 above, the column was

eluted with Elution Buffer 4, comprising of 6.8 column volumes (533.8mL) of 20mM
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Step 4. Followng Step 3 above the colum was el uted
with 10.6 columm volunes (832.1nL) of Elution Buffer

wQ@20060zm63 Sing 5 g/ L sodi um capryl ate/ HO , pH BCDAUS108P00796

4 resulted in the elution of albumn fromthe col um
at a yield of 90% of the quantd®y of the al bumin .
nt:. | ' tij,.o [ t .
ROFEA Girke, Mrlelh 81 ORI JOPADFT 38 LiEn(HBued in the
thution wfhgabgd fothe Ifi bnisogareaﬁhto% m;f tlkaemdhﬁnﬂgdxd)uphawment in the diluted
n.a colum. Step 5. Follow ng Step

3%815‘8\98‘41318&%}&8%%%@ Wit ed with 6.9 col unmm vol unmes
MGMbwqu Elutibh 06 B t6lumd, a& Q¥ReribRt NG @t&pl\/lssmél g6Tumn was
citrate . This step resulted in the elution of

§reengrated twiﬁhl s@lwafVO@lnee el fodd spdiympivdsexnde and fetpguilibrated
Witht @ SolRiASV/PRurR& (%’VIHE) apm Wsédg?rﬁ%ﬁrﬁc? Ky, This

step also results in the elution 95% of the
transferrln and 30% of the fibrinogen present in the

Step 5 above, the coI um was eI uted vvlth EI utlon

Buf f 4. . risin ) m _vol u 533. 8nL )
of 2%@835& ?9%9@38%&? ith §1p Ergme Fsu Cc ATt P%éhat used in
Fxapblied). 0. Thls step resulted in the eI ution of 60% of
_the ibri no en and 10% of the i nmunogl obul i ns present

Adeqlvms nfastbing 2@nUnkiont &drematomaphy|Affn Copenhagen
@eﬁﬁxaﬁc) QOHnOWaHﬁte?' b5 i R vk ﬁé@gc@giﬂ%ﬁ tﬁeﬁl%ﬁfﬂé Reds smL), was

in Step 6 the colum was regene

vauilibrated78. & tanpesitute\dt 3tiCumithy2i eeluen sokimes (196.3mL) of 40 mM
{ s (157mL) of 40

SRRk BR £5td el e TR SO L2TT0N O

8tp- Dr mnm t}aseolumhl wast loadedal Mmh ofinddiluiéd pglasms ebdlutlon comprising

SRR A B P50 il RS TR o i ST v 78 5mL o
Wats! TiheeH26f thb'ﬂlﬂhﬁ&dtplégﬂﬁa)m&tﬂﬁlf@ﬂ‘éﬂjﬁi& toER SUWERNM HCI prior
Denmar k&o(Z cmdianeter; 25 cm bed height; Settled bed

W eRphsation/g therolumpeasd dha ford Fitigrveas lad liltes efnlasma soltios per litre of
Z2esiPC Wi th 2.5 colum volunes (196.3nL) of 40 nM

~sodiumcitrate pH 4.5 at a linear flow rate of 5.0

éﬁuﬁ_nFolgtvepg Madipg of théridduted plasma walstibo,dtie dolutin, Bas elated with 3.3
%oﬂllnlnu\t? ngé &%mg%ﬁ%' olfgflﬁtloncﬁ [y Iutse ax}s?%g &r?lglf sog]zun\i\%grate pH 5.0.

1 asra een
\mhimreiﬂtdﬂnﬂn thé revadwenl .of The-bphhabbrdthﬂ, Hpiduindcothérasibtances including

oL PR TS S Rl Rt b o g e coumn.
IStdp £ FoflowingSi@himg! oftth€BolRfih dsideb@ibRl ih 8%p™ above, the column was
eluted with 2.7 column volumes (211.95mL) of Elution Buffer 2, comprising 5 g/L
sodium caprylate/HCI, pH 6.0. Step 4 resulted in the elution of the albumin present in the
diluted plasma solution applied to the column.

Step 5. Deleted. | |
Step 6. Following the elution of the column as described in Step 4 above, the column was
eluted with Elution Buffer 4, comprising of 3.8 column volumes (298.3mL) of 20mM |
sodium citrate comprising 0.1M sodium chloride at pH 8.0. This step resulted in the

elution of the IgG present in the diluted plasma solution applied to the column.
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Step 3. Follow ng | oading of the diluted plasm
solution, the colum was eluted with 3.3 col um

wo odoanmed6 259. 2nL) of Elution Buffer 1 conpri sPamAldwsA00796

sodiumcitrate pH 5.0. This resulted in the renoval of
non- bound pr ot ei n, I|p| d and cther substances

ichc] ydi t he a- tlnaelnhl i to inth
O 5 PR PR Fob B B eLiE S5 & Dy B s
Fﬂli)geha\akeﬂgh;mﬁﬁls lhd)lﬂﬁmafohirhe (Mmﬂ)’lofﬁﬂ\éldgﬁmﬁil HDﬁlﬁiO)h&le &iER-uilibrated
above, the col u t col uym vol unes
% 40 §8lvmp V&ﬂmﬁ?%&m?zrﬁﬁﬁa? ﬁ?@mvl\“é sodigsitrals A 459/ L
SOdI um caprylate/HC, pH 6.0. Step 4 resulted in the
el ut| on of the al bum n present |n the di | uted pI asma :
) g 8 lsalatie b ] : imnsuneglobulins
6. Fol | oy bk haReifart B0 8% IS ERfdd"
Step 4 dDOVE,
Buffer 4, conprising of 3.8 colum vol unes (298 3m.)
of 2Qhi s@hdlseﬁaraﬁldirr atedizonped $n s Exbivpkodl to st hs digat used in
H}8 0. This step resulted in the elution of the
%t@%%ﬁ %Sent in the diluted plasma solution applied to

‘Selﬁ@s CF QiBN‘BolﬁFn‘hRFZstLﬁ@ |2'0°WbF‘ﬂm?bedn9d’t‘o RhpHyg/sS @oH@ﬁha@én Denmark)

ribed in Steg he col umn was regenératéd w t

Ebrundiameictine qrded hﬁl)ghbfsettlﬂdslzcéﬁm’fvmym BePb),avies equlhbrated at a

| Eﬁlﬂﬁé}%ﬁl’é Of afoedwith tZE? golgnﬁovdgﬁnggfée/ @g?%l(%t??dm ggdlﬁ% citrate pH

umcitrate
dr51atptrloteen ﬂmeatcnﬁﬁlﬁlcmdmmal bumi n, i'mmunogl obul i ns and

an n S, I nc d. .
S 2 TRAGE GHEEORHR A BANIE VEEALIR SHRE SR 88 comprising
Bbsnﬂanﬁhas/ed haxham padm?}r?vl{i&ﬁﬁaﬁ teeeit ﬁll&eﬁ %t a rz&ﬁﬂoiﬁnt twith 78.5mL of
Fast t romat ogr a enha .
e YR R O e oAk ST ST, W W gee to B o BAIhJRd HOI prior
Y& h%tﬂ'ﬁaffor?t% thetalumiasd B iohd PAR s BS liged @mss’rﬁ& 18 per litre of

Cwith 2.5 colum volunes (392.5nL) of
§%§éﬁum0|trate pH 4.5 at a linear flowrate. .of 5.0

S o e RIS U R ot Bt i 29

risin
hghmm mlamna@\ﬂlﬁﬁmi:)hlfdilmthBdﬁfd:mlt minpnsmg I(hnMJsordiun‘l cltrate pH 5.0.
\thhﬁ 1?1}163% 1nst%gl 6%@\?@ d)fﬁgﬁpbﬁﬁg&’ f@r%l{elh inl'glu g ces including

alppiui 16 ot ediase mrﬂﬁbneorq@éseﬁnnah@dmmed plagta ksltition ﬁ)ﬁ}ﬂlea t(5 the column.

U, i R RET i of 9P, Y GBI MAS VGBI Wi o Coinm volumes

E@jw&’ﬂu\@ﬁ Efltishesluffért?) cdmPrisia vadnﬂie%aé&faﬁe/ﬁ@)pr@fs 0. Step 4

| ution Buffer 1corrpr|3|ngl sodiumcitrate
segyltedfy thechyigniaf dhe albumin presany in thefdilnied pé@zmdsolunon applied to the
RbRInG. N, lipid and other substances including

Step 4a. Foilowiﬁg elution of the column as described in Step 4 abeve the column was
washed with 1.0 column volume (157mL) of 1M sodium citrate pH 80

Step S. AFollowing the washing of the column as. described in Step 4a above the column
was eluted with 4.5 column volumes (706.5mL) of Elution Buffer 3, comprising 0.3M
sodium citrate pH 8.0. This step resulted in the elution of the immunoglobulins present in
the diluted plasma solution applied to the column. |

Step 6. Following the elution of the column as described in Step 5 above, the column was

eluted with Elution Buffer 4, comprising of 1.9 column volumes (298.3mL) of 20mM
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the a- 1-Proteinase Inhibitor present in the diluted
pl asma solution applied to the colum. Step 4.

wdo-mlob/omiiery Step 3 above, the col um was el ut edpau/Ab2a85/800796

col um volunmes (439.6n.) of Elution Buffer 2,
conpri sing 5 g/L sodium capryI&Ze/HCI , pH 6.0. Step 4

ulte n the.elu of. th ] N..pLese in th
PRI Bl trbTioRE, PR S GHOTG BhBHES By s afegyyesulted in the
‘bﬁ]tloEQthl%l\ﬁmc%Ehlbtdééthﬁ tHehdRIuted pmaanaa@lﬂﬁmrpph@&td the column.
Step 4 above the colum was washed with 1.0 col um

(Fediowing shutioy Sotheusrlempr ay éevﬂbsd Gn SepP ghe column was

F
SELLAAAEHDST HTERL 10BE (BRI SR FIREANR Gy P st
wathuh@solung6yGumps (98 Bmlt)iod 40 Balf sedivd) citretepH 4i5ng 0. 3M
sodiumcitrate pH 8.0. This step resulted in the

elution of the inmunogl obulins present in the diluted

dE I 01-us olani aeldptatelriasecinbibitor, SilB@nfin, immunoglobulins
Fol I om ng t elution of the colum descr | l

Step s adaddibringfier Whitely én Skiiaiuadhing slep iSjachitied

Buf fer 4, conprising of 1.9 colum volunes (298.3nl) '

of 2QrMvsodi um citrate conprising 0.1M sodi um chl oride
at pAte. wlidTseparatior pneddam| used inrfhishBxasiple iivthosampas that used in

. ’aﬁ gen present in the diluted plasma solution
[

ed to the colum. Step 7. Fol | ow ng el ution of
t&@_cbl ufBAaotimere r(Fhstbiinen 26t &fpFgorith Ehmwhaiograpias A/S, Copenhagen

RIGHELE S et 25 0L, Bk 108 o L s, v
eﬂﬁ?lbﬁdthd aph téiﬁpél‘b’uﬁ%@df e ivithal s @tidn 5/|0l13u1£esa@}9|26nﬁd) of 40 mM
t t t
SRR &3 LRURFIRORGLeA MRFBIHITan oxt r &

vmg%angar&b s icBluntiC ivisl mdamensehﬂLdofS@aﬁﬁtaa bﬂi@mﬁ%@ldﬁ% comprising
used In this Exanple is the sane as_that used

5Pt ©f thawed Gymen plasmacem oA Resntdilugs 210, raippt bAgwith 78.5mL of
AR e PREAN SARRPRATAI Mol & BITIS.0 with 1M HCI prior

- 18 applidationtrsthe golumrbarstthel loat ratic wapeHditnes ef plasra sGld@tion per litre of

Wleth 2.5 colum volunmes (392.5nL) of 40 mM sodi um
crlwate pH 4.5 at a linear flowrate of 10.0 cmf min.
58_ e 32 Followingtlbading of thewilvwed plasatesdlutibh, thelcohimmwas eluted with 3.7

d | asnp, sol Ut i conqpr i.Si 39..3nL _of thawed |, :
o Bies Can nCholction Burptl camansing A G S citrate pH 5.0
V‘Tﬁl? rgsalte'f_‘d"h e roRoQAL of Tiu- wﬂn@ rbt'éﬁ‘l ‘I’l’lpidJﬁxﬁijoﬂ%ﬁmtances including

sol uti on was anilustedto. prior to

dppPr tBrateinased lhéorcmsmﬁmathg dtlhf@d lp&?éwa sakutign apglied tg the column.
SH, SIPMATSIO0 O0 BF bl ) 103 e vlumes
déﬁﬁtﬁmh)@f Eéllltumeﬂuﬁm?; c@mprising 5 g/L sodium caprylate/HCl, pH 6.0. Step 4
resulted in the elution of the albumin present in the diluted plasma solution applied to the
column. ‘

Step 4a. Following elution of the column as described in Step 4 above the column was
washed with 1.0 column volume (157mL) of 1M sodium citrate pH 8.0.

Step 5. Following the washing of the column as described in Step 4a above the column
was eluted with 5.4 column volumes (847.8mL) of Elution Buffer 3, comprising 0.3M
sodium citrate pH 8.0. This step resulted in the elution of the immunoglobulins present in

the diluted plasma solution applied to the column.
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col um vol unes (580.9n) of Elution Buffer 1
conprising 10nM sodiumcitrate pH 5.0. This resulted

wo noosherisenoval of non-bound protein, |ipid aneCDAD2005/000796

substances including the a- 1-Proteinase |Inhibitor
present in the diluted plasnma 3ol ution applied to the

SRR iRt L8 TR of oAU, i sl SR NS hurn s

ButddewitR, Elationp Busfend, Sogptisisg dif Un7 calpma edlehbiC(2668mhL) of 20mM

6. 0. St. 4 resulted.ip the elution of t bum n .
im0 M shdSrme o pOPHLD ) (L FloP rpwtied in the
eRkigHDSf the! ftirdgen firebén® (he dﬂbtéﬁipl)a{snﬁfsollm%n(éﬁhlmoﬁﬁe column.
described in Step 4 above the colum was washed with .

t | frHovyieyshatipn 0f7the ) cobgmn \ass desctibed: in (Her Gphe column was
e BB, SOk b NN She B s i
yith 6 columnisilemess(4082m13 of #0 ofMBEbdinimoeitrBaiptet.5 3,

1S AMsodiumcitrate pH 8.0. This step
E‘Aglsqﬁlr"tcgloﬁ%ﬁg?lﬁg{lmﬁgun on of the i mmunogl obulins present ,
i n tiadl dicldst fod tid alsove exahpldsomer@pdBtérfinddoby kemparative single radial
colum,Step 6. Follow ng the elution of the colum as .
GREUPPU SRR AR e aBle, TncHEn Gk vels BrORapRtion-in-Gel

E'eéﬂdigibsBH&fNﬂs fi. AGRMRA, SdafR@in@biadt Jéusal yf_mnmewggﬁ Suppl. No. 10,
266.9nL) of 200M sodiumcitrate conprising 0.1 _
il drpretl-67, 1¥83at pH 8.0. This step resulted in the
elution of the fibrinogen present in the diluted
pl asma sollut1i on ar|3p| I ed tFo ‘the colum. Step 7.

the col umn was rege'ner_at ed with '_cI umm vol une
(157m.) of 1M sodium hydroxide and re-equilibrated
W t h SEepb 1 c oSelith sepatationsméditn: Zihe) mafrix4 Badkbbisxo i armagarose-tungsten

citrate pH 4.5, Anal ytical, Determ nations: All .yields
ety ik STsw i) VL Fromiih EPAON BBy AIEBRS Yo xylene-
Hidngihe of adi:alylenainatief friri v¥add AgnRiRdlingh/BBA Golumn (FastLine 10,
Handbook of | nmunoprecipitation-in-Gel Techni ques,

ed. .
NinFsony Chagmpiographsdddt- prephesen) Bermark) 6 ciiflimeies gyem settled bed
ﬁggﬂl;'SeNféd bl voY@he L A0nf1B: ﬁﬁh'ﬁ_%rati]o%qg’%e |28 a Wnperature of 25°C
I'solation of Factor VIII “and Factor | romraw plasm
gepMisodBwh citrateeand pdt 6.61at aidearfiowtate ofa b Oi om/hdk bone

is a r 1 en~car bi. de resin er | .

dor i Iy Gaing R, 8P@)u§usaﬁ%lumew?? té%ﬁlg& @&HL bf undxlutgd raw |
ﬂblas;ﬂalyl E'mepl-ﬂd ; @ﬁih&plgsf:ﬁﬁvr%ydlj}dbtedlﬁb EH&GN)?_&Sth Tll‘l’[g{(bbptﬂ& to application
are placed ip.an .colu t Li ne , r ont

&0 FrsTeoR 0 and e Toae Taish ok ok, OE BB RS WS of Tesiton

di amg&y 3 (RRE6H 3Bt FOIRAVIAL loddfigddtt the PRInhEHe RERIMYPWHTBIUted with 9
= Equilibration is med at.  a tenperature

= 20mM). S perfor it t ur e
splupgpeolpmenid 8oalLed BlutipnBafisnd compesiog20mM speiugy citrate, pH 6.0.
iLves @t iRtherefhoval dP'ndn-bound protein. o

Step 4. The column was then washed with 6.4 column volumes (128mL) of

washing buffer, comprising of 20 mM sodium citrate + 0.2M sodium chloride, pH 6.0.

~ Step 5 (Elution 2). Following Step 4 above the column was eluted with 6.0 column
volumes (120mL) of Elution Buffer 2, comprising 20mM sodiﬁm citrate + 1.0M sodium
chloride, pH 8.0. This step resulted in the elution of greater than 45% of the Factor VIII
activity present in plasma applied to the column. This step also results in the elution of

85% of the Factor IX activity present in the plasma applied to the column.
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Step 2 (Loading step). Onto this colum was | oaded
300l of undiluted raw plasma. The pH of the plasna

wonzms/anjiessted to pH 6.0 with IMHC prior to PCT/AU2005/000796

application to the colum and the load ratio was 15L
of plasma per litre of resin. 3§ep 3 (Elution 1).

oL LSBT B 58y L0008, S St v

megvpenawdn\glt}'zz Ol IVOI]KRI‘E:I oy of AN SodlumThyidsoxides aﬂd eekquilibrated

P’Lﬁ.ﬁ Val Of @ﬁ@&gxﬂﬁﬁ"@‘ Ph?’rﬁg'\%ié’lkﬂ%lh?lzsmj

Terhpshim (ptpfaw VIREWihSi ng of 20 M sodiumcitrate
+ 0.2M sodi um chloride, pH 6.0. Step 5 (Elution

Fol | &lattye Sastor ¥ THisstwtiehwerelaiermingsinghe rav pwsmh)aad §BA protein

i SN
S LTSS TSy LB LB SPIRI. 97 s
Thive wasgpodwe=dlusing tharawhglashaiandi hutesf (160 é’ataemtyblamd diated to 80 %,

B8 40 5210 51 o o BRI TR0 (R SR b rom ron

aliro8@%ovadsh tahé efuatt (BlutioX 23 €iohy ihie o in@s @Bite anllytséd?arfall the l%’tlwty yield
gxg i ggg%téggye%g{gg%xsgfe%gcgﬁ? i O\é\g&ﬂgﬁ.{l Utl ee t gle 7). From table

: r7619 Sz!i}%@&e%ﬂ tN\Atttllib siene%mldmhmnm%aﬂdo&mu\/@ beiﬂﬁb Factor VIII

hydr oxi de and re-equilibrated with 2.0 colum vol unes
@amf»ureﬂerﬁmwndgn@mmh@ﬂtrate pH 6.0. Deternination

of Factor VIII activity: Relative Factor VIII :

activiti esTABLE AcFatonr WEd, fractiére volames land mativityl yileBA |
protein fractions using a Factor VIIIl activity kit

fromvienamet | ¢ (CaReR@iveFaet?- Vi3l - A shafidizyd curve was
produced u3| ng t he ravy,d@iv 4011 und| I ute,eﬁdoo %

) G 0/ ‘..n % and 0 %
activity (not S ovvn) Fractions

A 300
(blan the initial

0
-fr oRvr-thievglough, 4%@mh and ei3date (El ut 2b%2) fromthe

col umgygr e anal yggeghyand thgogctivity yge/ d in the
el uate was determ ne? by reference to the standard

cBhpte Ewen Apl el From ddhPe 7 it c4h e seen t hat

the sol1d separation nedi um binds and elutes 45 % of
the Factor VIII activity under the conditions applied.
PaterminationgidtasforyiKiantigén: act i on vol umes and activity

)] ol REITRE 18 R a0hBhyiicds JE Al inht Yow plasma and
@%mottlm/&&ia@hs bp @ Hectod [¥% andwich Bl IS A @ing p@nrr@ymal 20tibodies. A
mtan%l % curve was produced using the raw plasma undiluted (100 %) and diluted to 80
%, 60 %, 40 % 20 % and 0 % (blank) of the initial concentration (not shown). Fractions
from run-through, wash and eluate (Elution 2) from the column were analysed and the
antigen yield in the eluate (Elution 2} was determined by reference to the standard curve
(see Table 8). From table 8, it can be seen that the solid separation medium binds and

elutes 85 % of the Factor IX antigen under the conditions applied.



10

15

20

25

30

Determ nation of Factor |IX antigen: Relative Factor IX
antigen concentrations were determned in the raw

w@basneiand EBA protein fractions by a Factor POI/AU2005/000796

sandwi ch ELI SA using comercial antibodies. A standard
curve was produced using the r3v pl asma undi |l uted (100
%9 and diluted to 80 % 60 % 40 % 20 % and 0 %

cPABPES: el Bl B ES ntoofl < CE M o

’)LffGWI—nh-e co ield
NPleme ol uat e RE“G‘t"F@ﬁ“Z’f IXntigen cPReOMERLION rgl‘e{d ence

tRaivt plasrsd andar 80Cmive (see Tabl®®). Fromtabi®®, it
en th e solid sepagati on nedi um b} nds and

qfwlttgg‘%g %of% @TFactor I X a@ f gen under th Q/

OBashi ti ons appl2%uml TABLE 8: Fa@ter |X, fracti®b

\ﬁ}!‘#g@ua&qz?n”@‘% yi el d Vol WE; 2 el ative Fac§

cancentration Yield Raw jSsma 300 526’&%

100 % Run-through 480 m 0 %0 %Wash 128 Ml 0 %0 %

Eluate (Elution 2) 120 ml 213 % 85 % Sel ectivity

Figure 8 illustrates by SDS-PAGE that the eluate

(Elution 2) conprise a very small proportion of the

?’%Pl%"e& protein. Wen diluted for direct conparison to
&YX pl asma only very faint bands of 1gG al bunin

and Fidine SMNGtRIRDySESPATD It GRS (PRItibAN 2] cdhiftise a very small

1 oss of these proteins to the FVIII/FlIX protein

PreRoriishoiaine|applied proteymi Whenrdiluted) fop dirpes comperisamigithe raw plasma
foﬁﬂﬂlér?ﬂ’aiﬂ? bghcllsu&ef%d ocllib\ﬁillll o &?&B@r{){eﬁﬁnar@"vﬁsh%}g hx?dl{:égmg that the
roteiln 1s o

pl @sma’and no si I’cant oss 0 serv
koS of Hanae grateins tar t&;g (IWéH&FIKfPr@I»em @dct@ndwﬂlhsnnsngrgﬁcam nAlso the run-

h h
ﬁ}% élggr aw{%djg t&ﬂofr %ﬁc&%’r ce £ o? g}]ttﬁg?éﬁ%&’?@aaag 19 significant
st h)ft}hetep‘r mcd:ssrwaﬂ tRI® fliowet] faHpecdvehef eunPl Bnd fiBhinogen in the

e S R TS EE RN Dot et T or dor to determ ne.

whet her the prior renoval of Factor VIII and Factor IX

process o
medi um Agar ose - tu 3 :
functionalised with 2- nercaptonlcotlnlc acid. The
agar ose-tungsten carbi de beads have a size

di st fliheutunethrowigh bedotier nfretH - -B2finple dIOOWaBVIdSISd as egaw material in the -
di anet e

P & o E S PR REFRDE Vet HEer e pf Factor VIl
and Factor IX exerted any negative influence on the 1so]at10n process of the first aspect.

Step 1. Solid separation medium: Agarose — tungsten carbide beads functionalised
with 2-mercaptonicotinic acid. The agarose-tungsten carbide beads have a size
distribution of between 40-120 micron with a mean diameter of 70 micron. The density
of the beads were 2.9 g/ml (FastLine UFC NNSDW cat. No.: CS48, UpFront
Chromatography A/S, Copenhagen, Denmark.). The beads are placed' in an EBA column
(FastLine 20, UpFront Chromatography A/S, Copenhagen, Denmark) (2cm diameter; 50
cm settled bed height; Settled bed Volume = 157mL). Equilibration is performed at a
temperature of 25°C with 2.5 column volumes (392.5mL) of 40 mM sodium citrate with a -
pH 4.5, followed by a further 2.5 column volumes (392.5mL) of 40 mM sodium citrate
and pH 5.0 at a linear flow rate of 7.5 cm/min.
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Chr omat ogr aphy AJS, Copenhagen, Denmark.). The beads
are placed in an EBA columm (FastLine 20, UpFront

wekoenetiegr aphy AJS, Copenhagen, Denmark) (2cnPCI/AU2005/000796

di aneter; 50 cm settled bed he| ht; Settled bed Vol une
= 157nL). Equilibration is perd rrred at a tenperature

of 2% ‘8 Al bg ozthls %?:Jr}{mag/& gg@ﬁqef 01? il om tﬁ? UWWH described in

["fowe
:Exsmptd Lmndyu@ﬂedl rmsl ;(a%t%f ﬁwL;)lagﬁa 42 phfts oﬂ waﬂar CTHe pi @f the diluted

d pH 5.0 at 5 cnf Step. 2.
SR Rieoegramritler Poth S vl TG itigh sPRusaiohs the cofumn
and tHElostbatio A .5 ntrmmals%mmnw fBte b@rekipart of '

raw plasma + 2 parts of water. The pH of the dil uted
pl asSEDsd| Followingloadiap oftthel dtleted mlasma sglution, the-lumn was eluted

%@%3 tcellﬁ'rﬁpl/blﬁﬁlteh S?lasmg c&%lﬁﬁé#gﬂff@qp CBl?x?I‘ILIB O{nﬂ E@dlum citrate

tres of ution ‘resl
8t p.03. TlHs Iresnliied gn Ithatinmgyab bf hhlebduridemﬂelpJ Apideand other substances

SR e ST o P i SRt appid o
soldmnn citrate pH50 This resulted in the renoval of
and ot her substances

- {
[ ne Sgﬁﬂ% ?ﬁ@ogmrélstm 3t Predhe FOIRMA; Was elpied wih 2 6rpolysan volumes
ogs o PERSIGH mqiféftz Qan@a@ilngeﬂgjiosad?&n%bwe/f@le@{% 0. Step 4

. Foll'owi ng Step 3 above, thé colum was el"uted
zesalte% ks elusionrafshg albemmin presentin;the siludirlasmepsolution applied to the
mfﬂ'SI ng 5 g/L sodiumcaprylate/HC, pH 6.0. Step 4
ted in the elution of the al burn'.n present in the -
di | utStep 4d. aEeltoveiop gtution ofithE ¢oduint @s teeribed imBtep 3t ahpve the column:

s O e Safimd STAEN TV SR

voI u Beep( 5.1 Foloyving tlibl\)ﬁ/whdigum thietdohiingn ﬁHd&s&tbe&hﬂSt@ 4a above the

h hj | bed
sobuadelie Phd L3 Rafmneubes LRy of BRbop dfuslen 3, comprising
VM B giuf GRS pr7 El uti9BtePyEdued 3n tROBRKibR IO ghé)m%Mlnoglobulms

sodiumcitrate pH 7.4. This step resulted in th

Sresentan thyt difuted Plﬁﬁmﬁ @)@P@%U@Rpﬂiﬁd bt dseatumm t he d| | ut ed

pl as [

Fol | O_p;_g_@?e Fh‘é% %Itoilqu Igneqo e co ulrlrllrlelqgass géesggbgdbga Siteﬁ) 5 above, the

Sthmrewapeluted witke Elmiomﬁuffeaé edroprésingwf 6 Elolnrmmvolumes (408mL) of

S o R e 16 S BB P T Ryt

pir¢ dludon dhths %hﬁpgdrﬁﬁeléehed thedilted plasing @Gluﬁfm tpystied to the column.

: flbrlnog n esent in th d|| ted pl sol ution
appl Following) ghwten %fte rT!’E)IaF é&?{%’eéllﬂt e Oothe column was

rEeneAtddWitRS DRERA VHIgkhe] nsﬂ 61 NMRedef ¥¥88 and re-equil
rgg%enerat eld wth 1 col ur?rg vol ]g’ror% 157nm) lw‘%}(I)M sgnlfjerr?qul tbrated

AHr HQicabminyplpmesGiAmly eE 4@ mMisedium, c@tr@telpbhﬁSVm umes
(3149 cff bé UeBMRAFPRE 7t Tt ‘&u&iﬁt"ve pattern obtained with the Factor

ViII/Factor IX depleted plasma is identical to the pattern obtained in Example 4. The
process volumes obtained for each fraction were also equal to those described in Example
4.

* Figure 8A-B illustrates the quantitative analysis of albumin and IgG in the different
protein fractions, and as can be seen practically all of the albumin is recovered in elution
2, and practically all of the IgG is recovered in elution 3.. ‘Albumin and IgG are barely

detectable in the other fractions. -



As can be seen fromFigure 7, the qualitative pattern
obtained wth the Factor VIII/Factor | X depleted

wopbaaeres s i dentical to the pattern obtained PoT/BEX2008/080796

4. The process vol unes obtaineg, for each fraction were
al so equal to those described in Exanple 4.. Figure
8A— B di-1 jpusttinasecimhibiiter qnxhﬁbﬂimmehweeraaksbfsmm tof behbauini the same way

%:;gﬁ he di ffe rotegn fractions, and as can
8 &8 %F’a |p5%eF§/° APGE- al bunin is recovered in
el ut iThe ré’sult@@l@nﬁhﬁﬁéte ﬂﬁi b%yﬁ}lléneﬂfanﬁﬂ@addlﬁ tylyleREPMBINE dre capable

4% el ution 3. 8 are barely detectable in
o selsethesty F’Ft&’é%lpé rf§ct0f VAH and Fiagtoe 1 fxam jundilyed plasmadn an efficient

flhﬁﬁlbﬁ%ﬁgut‘éﬁ?ﬁﬁt@i B btttk e 1 Eothét H18&nS @f@c@%ﬂhlch may be

as descri e process of the |rst aspe
rl&@l@tbql & denbseguenttrgoedss(es)/ suckydsythe metmemh&leaﬁrdt aspect. The Factor

el BEAA g RSB e e Yibpapenosn 1

' mrasnmsa inhibitoeisblatioe processrufelic fidst knpu&t significantly

reduci ng the | evel's of other plasnma proteins, which
may be isolated in a subsequent process(es), such as
the process of the first aspect. The Factor
VII1/Factor | X isolation process is conpatible wth
the al bum n/ 1 gd Fi bri nogen/ a-1- proteinase inhibitor

i sol ation process of the first aspect.CLAIMS 1. A
process for isolating proteins froma sol ution
conprising said proteins, said solution being selected
fromthe group consisting of: crude bl ood pl asnma,

bl ood serum cryosupernatant derived from pl asng,
fracti onated human plasma, cryoprecipitate derived
from plasma and reconbi nant broths, said process
conprising: (i) providing a solid separation nmedi um
having the formula: MS-L wherein Mis a matriXx
backbone, S is an optional spacer arm and L is a

I igand which is nercaptonicotinic acid;, (ii)
contacting said solid separation nediumw th said
solution, such that at |east one of said proteins
becones reversibly bound to said solid separation
medium (iii) performng at |east one elution step to
selectively elute fromthe solid separation nedium at
| east one protein fraction. 2. The process accordi ng
to claim1, wherein the solution is crude bl ood

pl asma. 3. The process according to claim1 or claim
2, wherein Mis a high density resin.



4. The process according to any one of clains 1 to 3,
wherein L is 2- nmercaptonicotinic acid. 5. The process

woebdosaemedpne of clains 1 to 4, where S is a COPPDARAN05/000796
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. apol i poprotein, HDL,

conprising an epoxy group. 6. Jge process according to
any one of clains 1 to 5, wherein the at |east one
protein fraction conprises aCLAHSt one protein
selected fromthe group consisting of: imunoglobulins

such ds, A gfscedsdBr isolMng pedtein® fromyEsoltitid\edn@prisin} said proteins, said
fi ﬁr.i n%gen oi a dter-i vative thereof, gl as pr ot ease :
i SAHUOR OEFLarieds rom th BfQURr SORBISHNE pio p¢ plasma, blood serum,
agiydsupérantBhttiekivkd fRhPPIdsRA, Frac OGP UnRh ﬁlﬁé?ﬁéé'cpyoﬁécﬁ%te derived
anti-coagul ati'on protein, cytokine, growh factor,
drosm plasma ang, resemmbinant beoths, sgid processimommisingt i ¢ agent
anti - gpgi i r - r ve
Cher eap” PRORGE Rl Shhrod A Mo BeIFE LAV T
t hereof, such as a- 1-antitrypsin, a-2-antiplasnin or
a derivative thereof, %01* esterase inhibitor,
I\fLT yronectin or a derivative
t hereof, beta-2-glycorrotein I, plasm nogen, plasmn,

pl asmi en activyator, plasm nogen inhibitor, L o
iR AL & mater Pocitoe 3 ReAnetionah spagar kinn aak L g adigand which is
deélcAdhivRidibesigof , inter- a-trypsin inhibitor, a-2-

macr ogl obul in, anyloid protein, orosomucoid, ferritin,

. pr e- diibusPptactars shidselid separptionwpasium veithdsaid solution, such that at least

- r QG X . S T

PR RY BRABhs Bocohl rBlAARHDoBRE R AT IkbeBL T Bodiuy

| east(iipne@efooniagnats &astc bed dutom step tor selectivelysieBtté figm the solid

of ; _imrunogl obulins, transferrin, fibrinogen or a

JEPITaA I\I}g(%%lﬁ’e?!efg?é one pﬁ?—“ﬂ?%‘?gﬁ‘%se i nhi bi tor and

al bui n, Tk procbes hocatdingto direnfwhebei thelddutiinds e&de blood plasma.

according.to any one qQf clains 1 to.7, wherein. the ) -

sol ufh ongg’ﬁrﬁff’? § RGeULINg t9r ey hor iiaima2 puhereiny M feehigh density

gbgyt 3.0 and about 6.0. 9. The process according to ‘

claim8, wherein the solution conprising said proteins

has 4 pHIde PecHseacesdng 0. Syande atfogkairgs 0. ta 3, Wherein. L is 2-
: ;g to any one of clains 1 to 9, wherein

gﬁ%ie s(?mg?g_{t?‘lggér}&st ep 10 conprises eluting the solid.

sepafat i drherpraéessofianihore ebtlaitmsohtchdwinge $ 19l @mpound comprising

betevveen about 4 and about 8, and an ionic strength of

FetkEhP2BBut 0. 00005 S/cmto about 0.1 S/cmto elute .

a fimpst [Ahetprocest kacdrdidg.to hdy ohéof PIaQHES StoH; GileddiAGhd & least one

claim 10, wherein the first protein fraction conpri

rises . -
frote, ?Ctlﬂ?eccﬂPPﬁ‘sé’F rat gga}sbep%d)rqtflanie@q%edgfrggbthe grqup consisting of:
GRMRINREIoBEIIR sudr ad RRIRANASR!, | BD, UH IPE, QfansBrit Mibrinogen or a

.orosomnucoi d, and pre-al bum n

derivative thereof, plasma protease inhibitor such as an antithrombin, for example,
antithrombin III, blood pro-coagulation protein, blood anti-coagulation pfotein, cytokine,
growth factor, albumin or a derivative thereof, thrombolytic agent, anti-an‘giogenié
protein, insulin or a derivative thereof, a-1-proteinase inhibitor or a derivative thereof,
such as o-1-antitrypsin, a-2-antiplasmin or a derivative thereof, C-1 esterase inhibitor,
apolipoprotein, HDL, Fibronectin or a derivative thereof, beta-2-glycoprotein I,
plasmindgen, plasmin, plasminogen activator, plasminogen inhibitor, urokinase or
derivative thereof, streptokinase or a derivative thereof, inter- a-trypsin inhibitor, a-2-
macroglobulin, amyloid protein, orosomucoid, ferritin, pre-albumin, GC-globulin,

haemopexin and C3-complement.
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12. The process according to claim10 or claim11,
wherein a second elution step conprises eluting the

weodosd2aepar ati on nedi umwi th a sol uti on havi nECEADP2006H00796

bet ween about 5 and about 7, and an ionic strength of

bet ween about 0.0001 S/cmto atbut 0.1 S/cmto elute a
second p ein fracti 0] .. The prqgess,according. .

o olai mis Bisrt Ror e S8R M ERape BEIGRT QRChfbin faction
abmpEbdscat [ewsnons prar¢in Gelertel dtamn cheagronp icoaisistitl O hdlivgoglobulins,
0 und... 14. The process according to.claim 13, )

JRBMERTR. FhEORSR of b AFTAL v R 5B RO LSS itibHer apd albumin, or &

detivatRk tidrestl Kyl carboxylic acid, a salt of a sulfonic

acid or a negatively charged detergent. 25 15. The .
proc8ss dbedrenesy aceprding enanyoene phickiimg d t 71 avherein the solution

WBRALTe S8 pRAFRSHaPk BHEBlWRE LhAR TPIRIdREP6 B! ! east

one protrein‘selected fromthe group consisting of:

al bufi n dhd provassegcaididg ts claif. 8, Tivkergino tees solaticw radimpaising said

to . any,one of .clains 12 to 15 . wherein a third elution
SRf it pd ot SeMer Agoue el adahfar ati on nedium
Wit h1a s@hebpraesssweoniingtopily @he 30clafhs\e €19, abketkin% f@Rtelution step
about, 9, and an iyai c strength of between about 0.001
SPERTIES AW (g sefid Frpasatian Medym with ¢ jolwian having a pH of between
fab&@l4 &1l atboht 8TAR] BE GRS Str&ffPb bW ebPalidu@i000b85 S/cm to about 0.1
wherein the_ third protein fraction conprises at |east :
an g Juisiafisiepratain fragtiapm t he group consi sting of :
i muregl [ t errin { brj T . .
orocoge ahg pFes' PARRNER (o) oAl 10, 0BRGP g Sorsf Moten fraction
fcomptikesedtuleass roret ptan replected sfrah uhe rggouh eosidting of: a-1 proteinase
ratien _medi umwi th a sol ution having a pH of
E@?%@hmg Su ggosgﬁ’élcgggoﬁr{dsrge'ng&”Bﬂ' ionic strength of |
bet we2n dhe ptodesDdccbrdimg foaclsihoLd oZc1Ght M ,tweheebittagsedond elution step

fourth protein fragtion. . 19. The process according to
EPmPFisesceliingofhe; sl jseparmiah mssiom Mithe s RS haydag 3 pH of between

28bit PhndPabbude” ahd a6iinic 2ength df BeRFRASLBECO0001S/d? to about 0.1
claim 18 or claim19, wherein the fourth protein

Y e t9 eJntecorwpendseroten finelip®t one protein sel ected from |

t he ou JoSd L : : Lo | o ' .
e 95OUERRRN Lyl AP0 LERRTLORH o o
arymaitengf-awinatioer hetemag@natisiedeiphobizicdmpoondss i s

cxpahea e P Ak CEBENGTE R, EESPuTe dapmate hydrophabic

- baipoendlistdsalOof aheikel Barbeydicnichl; @sslti of £anfongaddior iamegatively

%h rggé(gger%%gtvcol um in packed bed node.

15.  The process according to any one of claims 12 to 14A, wherein the second
protein fraction comprises at least one protein selécted from the group consisting of:
albumin and immunoglobulins.

16.  The process according to any one of claims 12 to 15, wherein a third elution
step comprises eluting the solid separation medium with a solution having a pH of
between about 5 and about 9, and an ionic strength of between about 0.001 S/cm to about
4 S/cm to elute a third protein fraction. | _

17. The process according to claim 16, wherein the third protéin fraction

comprises at least one protein selected from the group consisting of: immunoglobulins,

transferrin and fibrinogen.
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23. A process for isolating Factor VIII and/or Factor
I X froma solution conprising Factor VIII and/or

wo-a05021165X, sai d sol ution being sel ected fromp¢dBAGLZOOSP0796

consisting of: crude bl ood plasma, blood serum
cryosuper natant derived from ;ﬂQasma fracti onated

r eco ngﬁ? PEﬂ,Cgﬁ% c%orgiglll .p?"i‘ Ceg {)} \éllgrgnp Iflz,i %gre ou?tli]) elution step

[Qbm‘phlsbsl’@ut&lgsmblsdhﬁ gprationomediagh with hasdhrktumt lli'lﬁ'xrg a pH of between
rmyl a S L erein Mis a matri x bac ne, IS an
B?‘?tér?é’id %‘é‘&eﬂ“‘é?ﬁf%ﬁ“ﬂ%&h SRV ﬁ&ﬁl %@m to about 2 S/em to
%Wy b eedll RBleRfradtioh) contacting said solid separation

medi um wi t'h said solution such that at |east Factor o

VI 11 1%nd/The prasessorcepiding todtain d§evherpinythp seluwtion durglr ¢omprises a

%R?E n medium (iii) performngaf|rst
§@ %)I oﬁ] l%{dg el ute non-bound proteins fromthe
_soI i d0. seﬂhe process asording tg iclaimpks 6Dclmmg9a“&mmmmdhe fourth protein
I on e to, el ute Factor Fact or.
Frogion R s o0 \eBy R TR RSV O therErgUR coBRnE of: transferrin,
ABERNOEIBBUIIN, fibiidPer 3nd WiBhRicfogldwRlisol uti on conpri sing '
Factor VIII and Factor | X js .crude bI ood plasm. 25., )
The BFocdbe PERSES ofi Ay A6 %fﬁ;a‘@ﬁé tg120¢ Whetsimspid pracess igycarried out
an@sdbddl ddSorptibh SR lchfarkid bay Aac. The pr ocess
accor ﬁ_hto any one of clains 25, wherein Sis
e pEAPp?s &f any ang prsdﬁtylsgrtg@ﬁ whereinrspid prasesssis carried out

306 BN Bl Lol iAPEIH HEhFAGR, 25 L0 26, wherein a.

I rst ution step conprises eluting the solid
sepakati én pnmd:smrfowmdiatm§d‘lambr ovillhamidfoy Baqsdt §X from a solution
bet ween an.ionic e
SPEE e et o R0t Paten PR o g SR 5 SR HO the group
ebndigting dft chide HlGdEplasihb, aBIbb@ @eruﬂﬁ crydR@pdrhaamsderived from plasma,
ccordl to cl a|m27 wher ei n nd el ution_step
3@% e Al A% KBV OPBTGR} e gt oM Rleaa APhFqcRmpinant broths,
§gh%¢&gs$@,y¢rg%§ pH of between about 7 and about 9,
and ‘an ionic strength of between about 0.03 S/cmto
about()0. Proyiding 8 soled saparagios aesgim prangthe formelal on. 29,

‘The process according to claim 27 or claim28, wherein

the solution further conprises a salt of a m neral
aci d. M-S-L

wherein M is a matrix backbone, S is an optional spacer arm énd L‘is a ligand which is
)gylylenediamine;

(ii) contacting said solid separation medium with said solution such that at least
Factor VIII and/or Factor IX become reversibly bound to said solid separation medium;

(iii) performing a first elution step to elute non-bound proteins from the solid
separation medium,; . .

(iv) 'perfonning a second elution step to elute Factor VIII and/of Factor IX from
the solid separation medium.

24. The process according to claim 23, wherein the solution comprising Factor
VIl and Factor IX is crude blood plasma.

25. The process éqcording to any one of claim 23 or claim 24, wherein M is a

high density resin.
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26. The process according to any one of claims 23 to 25, wherein S is a

compound comprising an epoxy group.

27. The process according to any one of claims 23 to 26, wherein a first elution
step comprises eluting the solid separation medium with a solution having a pH of
between about 5.5 and about 6.5, and an ionic strength of between about 0.001S/cm to
about 0.02 S/cm to elute a first protein fraction.

28. The process according to claim 27 wherein a second elution step éompriSes
eluting the solid separation medium with a solution having a pH of between about 7 and
about 9, and an ionic strength of between about 0.03 S/cm to about 0.2 S/cm to elute a
second protein fraction. _

'29. The process according to claim 27 or claim 28, wherein the solution further

comprises a salt of a mineral acid.



