Met hods for Purification of Al pha-1 -Antitrypsin and
Apol i poprotein A-1 CROSS REFERENCE TO RELATED
WERPROEAFLI ONS [ 000 1] This application clai ns PEEUS2008/009745

benefit of priority of U S. Provisional Application
No. 60/935,527, which was filed August 17, 2007 and is
i ncorporated herein by reference inits entirety.
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[0004] Protein separation and purification processes for human plasma
proteins present unique challenges due to the variety of proteins, the varying nature
of possible contaminants and/or impurities associated with each protein
preparation, and the large quantity of protein usually needed for the production of
biopharmaceuticals. Purification technologies generally involve a series of
purification steps with the objective of isolating a single protein target.
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ultracentrifugation have also been described, for example, chromatographic
purification (Ross S. E. et al., Rapid chromatographic purification of apolipoproteins
A-l and A-ll from human plasma, Analytical Biochemistry 149, p. 166-168 (1985))
and purification using gel-filtration HPLC (Tricerri A. et al., A rapid and efficient
procedure for the puriﬁcation of human apolipoprotein A-1 using gel-filtration HPLC,
IJBC, 1, p. 159-166 (1994)). Other methods that use fractions from cold ethanol
fractionation of human plasma as the starting material have also been published



and purification using gel-filtration HPLC (Tricerri
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diseases. Individuals who inherit an AAT deficiency, for example, have an
increased risk of suffering from severe early-onset emphysema, the result of
unregulated destruction of lung tissue by human leukocyte elastase. The
administration of exogenous human AAT has been shown to inhibit elastase and is
associated with improved survival and a reduction in the rate of decline of lung
function in AAT-deficient patients (Crystal et al., Am. J. Respir. Crit. Care Med.
158:49-59 (1998); see R. Mahadeva and D. Lomas, Thorax 53:501-505 (1998) for

a review.)
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chromatographic processing at pH 7.6 and at pH 8.0, to produce AAT in about a
30% overall yield.

[0018] Lebing and Chen, in U.S. Patent No. 5,610,285, describe a
purification process that employs an initial anion exchange chromatography step,
followed by cation exchange chromatography at low pH and low ionic strength, to
purify human AAT from pIaSma and plasma fractions. The cation chromatography
takes advantage of the fact that active AAT does not bind to the ion exchange
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involves ethanol precipitation, anion exchange chromatography, and adsorption
chromatography on hydroxyapatite. The latter step is reported to remove inactive
AAT, providing a product with very high specific activity, which, according to the
inventors, is due to the enrichment of AAT isoforms with pl values of 4.3 and 4.4
said not to be present in other high purity AAT preparations known in the art.
[0022] Key et al. in PCT Publication WO 04060528 discloses a method for
isolating AAT from AAT comprising fractions, preferentially from Cohn fraction IV,
suspending the AAT-containing protein mixture in a buffer under conditions that
permit the AAT to be dissolved; contacting the resulting suspension with a disulfide-

reducing agent to produce a reduced suspension; contacting the reduced
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[0025] While AAT is an effective treatment for emphysema due to alpha-1-
antitrypsin deficiency, treatment is very costly (currently about $25,000 per year)
due to the limited supply of protein and the complex manufacturing process. There
remains a need for more efficient and cost-effective methods for isolating human

AAT from plasma and other complex protein mixtures containing AAT.
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subsequently el u NaOH before furth

Biochsts m&\yﬁpﬂ%%s%ﬁ&(g) 216 8§) a@@ pesg@lb@elarewswble 'denaturation.
s BUPRFREALA) 30 DU IcBS0 e ARIGIESP RIS B g prone o

ehcnmgﬂnimumgmhasmtfdnmf deamidated aadloraﬂérﬁiwred there is a need to
lication fromthe aarre a&@l i cant (Americ

develaptirthecmathads of pLahc 598596 SRR dguALrAtian.
SUMM&R%P%ESINW -ﬁ@mabl e for large-scale

preparation, s eC| Ically pointing out that the nethod

as described in U S. No. Patent 6,093,804 is only
[00&9]i ci enThé ourremainwenbommscinsalsenpt’r@d@s‘er agparating AR E from
Apor,rb\a'i he initial tspaeger 8t ;gurlfo catlon]c 80" trlfa'ntltﬁg aMe starting material can be
used as a source for both proteins and methods to further purify the separated AAT
and ApoA-| to pharmaceutical grade purity. In other words the current invention
discloses a method for purifying ApoA-l and AAT comprising the steps of i) treating
a starting material comprising ApoA-| and AAT to separate an ApoA-I containing
fraction from an AAT containing fraction; ii) purifying ApoA-| to pharmaceutical
grade purity from the ApoA-I containing fraction; and 4

iii) purifying AAT to pharmaceutical grade purity from the AAT containing fraction.

-7-



[ 0028] Moreover, elution of ApoA-I with 0.5 N NaCH as
proposed in U S. No. Patent 6,093,804 creates a high

wW@Rkwal23184 envi ronment of about pH 13.69 that wWdT/UB®a81009745
to the partial or even conplete deam dation of ApoA-I|

1008572, 20 RUF it r AR, sFARE BRI, BBl 2 rr

of m‘éﬂ'e ham 75F farentidly moreitian 85%sand Been ndrel greferehtially more
|V|tya WOr se are proneto eI|C|t|ng|mTunogen|c

thar}%ﬁét'ﬁdﬂgam‘ deani dat ed and/ or denatured, there is a

[OOQQEd t 0 19RViletibd 464 thB'in tmﬁdﬁ%@é&ﬁ%@‘aﬁ@ 8knaturation.

| ess or no denaturation
Thid M&I‘tﬁﬁ abhipoed by kélepngtheepiﬂ betowve 1GL6H ailm'cbedmeg 3, at or below
f or

f A- itial
12, g{a Qr é‘?'okﬁ’uﬁﬁfeai’ réﬁ'{PFAgggm‘? in BFQ J ni t| a
antenﬁtﬁélgalmuﬁmzm@ tHEQFi'né‘?t?@p?cﬁéfn%earE(iﬁc@(S’étad FHt%t;ﬂH %g 1arts+ higher.

§'to further e separated AAT and
In one thmmﬁmmtheadeagmdaaonp landtc;enatwattpnmf Armlbl:k and eAAT can be

minii68 BV SFCRRG (BB 0 iy oRb7 SPegans Mo ffing 48 1§ apother
ethbhﬂQhé’@il—Pfér?e iegram '85u;61£b 4RQ Mmdiuaing MTlnt et another

containing fraction from an AAT

separate an
emhgsﬁmnhthﬁ;phrraage dsmfrom 9 updeiand ingludipgnlp0. tgpme specific, but
" t
nonfiABERAMHiS oP RIS biak shitiizpilfesidaon 5B dyrfibtion of
Apo@f—laaiﬁt:] AT tnyclﬁdel’le 89, gﬁﬂ' g:0n9 3, ﬂOnQOLﬁ anid th. AOGB@bomt in the
arnmaceutica gra e purity" in.t nse
spegi %ﬁ'ﬁ’? H'I?tée%$ iq V‘eolP rfﬁF"@"'t"ﬁSrPeW T%\fei ?‘élal&?"e these
preferent| ally nore than
ran n&E gﬁ?&flgg@%’?%?%ﬁ%t hods of the iynventi on
[OOB’Qr]n m zePrdeemlrmgatheodleamdiamenaafdhapmtemsﬂeiaslsrtayes;aedenaturation
|eve b i,hg th H bel ow 13. 69 or ow
and F80UGHS fhe tor Bt 198 reniudd biopbfaredical Yrudk wifhs o1
immiut®geRid.fi cation of both proteins or, alternatively,

m n| mzing the tine the proteins are incubated at a
[0038]11 orTHe ighention teashesapssificatiy foun diffeterd methods of achlevmg

this SAEARSRR S blifeeton/ SOANT AHREAGA: CBE SR RABH 4/ SRR for

largelscale psficR 0P Suiable for rgetscata parificatidroim the lsléntsé of the
and including 11, In yet another enbodi nent the

inventinganeans punﬁ@at@@ $tartmdfromcqei1§.qfigllqgrar@ﬁfsawngureateﬂal

socds ARLTBEATS AR 5 Sorife AR A Pars ormaro

ofaimﬁhanlpladrhﬁfr@ct@nS 9.0, 9.5, 10, 10.5, and 11. At

an oint in the
[0034¥ P Ali pubhcatlons and patent applications specifically referenced herein
are incorporated by reference in their entirety. Unless defined otherwise, all

technical and scientific terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which this invention belongs.
[0035] The term "AAT" refers to human AAT generally, isolated from human
serum. The term is intended to embrace pharmacologically effective naturally
occurring variants (see for example, Brantly et al., Am. J. Med. 84(sup.6A):13-31
(1988)).



specification that refers to the pH renmai ni ng bel ow

the levels taught above, these ranges and specific pH
w@innss7sd so apply. [0032] Preventing the deanPCEUB2908/009745

of the proteins |eads to | ess denaturation and reduces

ris d i
(00583 ", TS B My S o AR ATEARLAG e o
hunsgre sefunc.al they térouis idterfdeddntembtacedsharmanolvgioaltygeffédtive

seﬁar ati on and, L{I‘i fication of AAT and ApoA-I, all of
natyfia Xﬁcﬁﬁ’@'r@u‘fqr% ® for large-scale purification.

[0037]t abl erfqe dRSIGEMSHR! St Al Sppredidte hatmblddsatkPnidterials

_ theé invention neans purification starting fromtens of
similan ergequivalent to thosetdasgribed dverein candpe used imtheapractice of the

prefygTenioR, enigHsr T VA iR o B Rlendar R 1 Wifiny g seope of the
invetiond Thei éhabodifferls deBetilssd balw iafea%mm@wwafw Sfadsiample only,
referenced herein are incorporated by reference in

andttheiscopatafthe jnventicads ngbtimited te the particallargmbodiments
deséﬁﬁg@i cal and scientific terms used herein have the

ane meani ng as comonl y understood by one of ordinary
[oos8]l | i Manenpudifiédmbktusdhof proteins\centainimge sobstantial amount of

AAT DR ARGA] FBMORMARS 88 AIAINAIBIGIA 1 AT didcaped ] purification
accsm?ﬁg‘?c?tﬁg‘ﬁfé?ﬁ&d% 891[1%2%&%9(%{ iﬁ@éﬁ!iq@’%ﬂ 1% one ?r.n’bodiment,

occurring variants or exanp ntly et a
the AAT-JandApoAd4dontaintw) protain3nixfure&en) b¢ se@stedrirent a fraction of

nurRaT eA PSR FRE BBSA CoPRiEERs Y Raslf-0es ferm fraction
of hﬁh?éri*ﬁl‘é@hwi&%Wpﬁs%@@d?%iaﬁftﬁ}g%ﬁiédél @éﬁté”uﬁihP;AAT and ApoA-|

variants. [0037] Those of ski in the art w )
obtaippd dyi removimg.onewiriooke plagmasgampanentsiframaalasma. In certain

eSOl EHETRR 55850 8o BE FhRtSq Rttt B he use of
simBalplEshRNfractiong ik toatsaplated tebamithin tHescoseptthef present

i nventi on. The enbodi nents descri bed bel ow are

invq_m'@mi. &_étgrmg;imaahger_x\atqﬂaés thelude QHH?W@E@EQQ tq othgs AAT- and
e S L
supeftdtants Aor A+ YPs Kitler aH. 8nilitsthrobnAAVoR8angpoR4N 4etd4 (1962)),
andgmumsq%jla%is%ﬁfa?é %géigi(tyatgg tft%rni1 % asfrr?ar as Tas%pngeaa‘ I%?/Aé_clhultze etal.in
U.S. Patent No. 3,301,842. A common step to all methods of the invention is that
the human plasma fraction is treated in such a way that AAT and ApoA-| are both
solubilized.

[0039] In one embodiment of the invention, separation and purification of
AAT and ApoA-l can be achieved by adjusting the pH and the concentration of a
lower aliphatic alcohol in the AAT/ApoA-I suspension so that ApoA-I precipitates
whereas AAT remains in solution. The precipitated ApoA-I can be separated from
the AAT containing solution. The invention provides novel and advantageous
conditions for precipitating ApoA-I from suspensions. Although the art, e.g. Patent
Application EP0329605, suggests that the precipitation of ApoA-I with lower

aliphatic alcohols might be suitable for large-scale processing, it was found that
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according to the nmethods of the present invention.
According to one enbodi nent, the AAT- and ApoA-|

W@ o0waRITss1g protein mxture can be sel ected frpem/ES2008/009745
fraction of human pI asma particularly from plasma

undp? 8 ol Bl BT o Ao bl s fier W AAT. Aso.

the field sNAATEerbasds ahd @A DIs pataNY tactivated. Tmermeséﬂtswmentlon
onents fromplasma. In certaln_enbodi nents,

solvesgge |p<5®blem phserarating wWefr@MATrvwiﬁaaléquHﬁve@mg loss and
lnacblt}Stné’r? f TswmahasregB@ﬁﬁA%ﬂqtﬁtd?ﬁ%o'ltﬁlo%%rﬁo?ﬂﬁrllﬁﬁﬁ%oﬂ?AAT

he 'Sco resent 1 nvent
andl)&ricﬁﬁ&-m bletéc@ttaﬁmg ApoMak with él?dwsen aliphatie dioohels @t concentrations

betw% ﬁg/bagd 2&% éY/Manfi & afm@ﬁaem? Pf %.t? '§2 h rmcg E "

[0034R r”at@éﬁgn%{ﬁﬁ @j{ (ﬁgg gﬂeslh gtloﬁ"tea%h Mei%”@fr%paratlon

San amoni um sul f
andmwtflcptlmabéé\ﬁﬂ'r and ppafvhwherein die pblaf the /!Bes'ﬁlﬂn@el golution,

Uu.sS.. P
nid) s e B oo s oe & o B TRAi Bpliraty v
DTT,"ig&hjudted §otth§taA§§Allfblﬁd§3fb heByoANdindiAd agent. ABRAmIples of
are both solubilized. S{d] I n one enb I ment of the

quﬁﬁl/bnmdmgwageletpanduderiumed fe. @aﬁecﬁ@ﬁlb ).Aiid graoval agent

REORL iRl S e ok kb CBabRt) BilerT defiltives (Civa)

Trlaéﬁ\'ﬂ derd/atives L(Pﬁﬁﬁétu@)rbrsth-hamumAﬁégmeats i HeaBlesAfflmty
whereas AAT renmains in solution. The pre

Company) 8seme esqndimeats, ARSA-t Gan REPsKE S prHm?gi silica. ApOA-|
bouﬁgltatflflméd it LAY, B?tée:ﬂ)'érftﬁa‘ﬂ&#ﬁgthé‘w c@%lnln%solutlon andin a
ageous cond

precipitating Ap from
nexs siepefpoAd canthd blmmfrohetrwﬂumeﬁ glllc@aﬂrenarlmp@brrmmmants,

EPD329605. that th t f )
Apofy.| fan breluad Bemiibe Tumesr e o SRH p0esStdnpEPREBY. ator
beld 19 af 6RbEIN @%e&%t%bélbwwaﬁ f Ound thatunder the

condi t1ons taught in the art, ApoA-l precipitates
[00#ddet herlnsionhe Axthodineots, the investian deaghas aseetbad &f separatlon

andfitialioh St AL o RN e AR ABREF Shutan s e wi

sinbifiofl [o71) ke it icog) o) sragiines et

proMTbmprBmsolubie W%m/&-étfraq:gomgepamr{g% frpm,\a}e precupltated
al,i ph I

B R i R Be BROABBITR 2, S50 M 0 Bing

supepidtaht) AAtF@hdmbbA-lcéretfbﬁheﬂp&w‘nﬁed)wnheanlextrbﬁhgmls of
separation and purification of AAT andﬁoﬁ1 erein,
chrematqgraphy @nd seraraiedduringsn sibgequent hydrop ObIC interaction

chromatography step.

[0042] In various embodiments, the invention teaches a method of
separation and purification of AAT and ApoA-| wherein the AAT/ApoA-| solution is
passed through an anion-exchange column at conditions where neither ApoA-I nor
AAT bind to the ion-exchange column, the flow through being subsequently
contacted with a hydrophobic interaction chromatography (HIC) column under
conditions such that ApoA-| can bind and AAT can remain soluble and can be

separated from ApoA-| in the flow-through fraction.
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which is treated with an ApoA-|I bindi ng agent and nay

be treated optionally with DTT, is adjusted so that
Wa\p(wDA)kMM nds to the ApoA-| binding agent. Exapgil/gS2008/009745

ApoA-1 binding agents include fumed silica (e.qg.,

[Oog‘ggos' | (4 rz)tkg:siegb f&f@fVﬁATa&ﬁf‘A?é WB%L‘F AAT nd

cifi |ng I'i gands |
Apodel comtalmmag; solitibay may befurnkerdprocessed by anyrafitee me)thods

ot 0L Y AR RO LA B ARy own e
sultéﬁl@%l' plAyiYy prAtrl‘adAﬁécha can be separated fromthe

cont airni'ng solution and in a next step ApoA-1 can
[OOBé] el ut 4o certain embotimentss virig seduationstepsican be performed

d”"ﬁaﬁ?d@geg?h%bbﬁgﬁfbl}lrgfic}?ipﬁgqg%{ﬁ%cr@{;%"é{ &gtﬁ gfogylv the purified

protéinsiéarbBé @veriizeddnBfor@iuldted Mvphirmba&édtichl slitalslerstorage buffers
enbodi nents, the invention teaches a method of

and@ﬁb@ré\tqmlzmdowpred asiiqeid formulationsid ApoA-1 wherein

1005877 ARBP i oA heA Bl ARl Il Bpghidh o

the ?\MIemfén@ cetdiled sta:hptlgn?TMSde:I:t?ﬂ’r@d descriptionidrid Specifit examples
ractjon is se t r t t at

are gimendigr atslﬁtraﬁpﬁ shgmﬁﬁ YPBPHS %pgrag% %d?mggﬂ?a% within the

splriri\%% éco%%rgfatba'nﬁ%rﬁm%ﬂ%he Abparit t4\Bfse slélie‘d in tge art

her "puritred wth i on exchange chronat ography
frons Hpadetaalédodssomphans Fhsthenctine éxamnplph aleinconstrate am punmple of

the {{eRTR) GAE, GRned B et et sep el sitaig ihdgpiication of this
lnve‘h‘t'ibhftb“aq‘ltth@'b@fmp‘}ég wHede ARRIf-dbvidiasle LiSeful o tdEeANKIlEd in the

solution is passed through an ani on-exchange col um at
priocamdi ti ons where neither ApoA-1 nor AAT bind to the.

w t hrough bei ng
BR'@BE?WO@SWT%JE\%%% hydr ophobi ¢ interaction
[ooqar]omat Fgadeny: Klow@iagedroiliustratiag aroembodimentsefthe tseplaration of

0A-1 can bind and T can rerml n sol ubl e and can be

ApoéebadeT 88 slesaplad in detailie expaRle Br ough
fraction.[0043] After the seEar ati on of AAT and

DETAED DESCRIREIQN OF d HEAINY UTA@NA | contai ning

10080 nods TR PHRH pRIREE 3BTRS, B seBamdt B paT from
Apoal af 1l initiay sttigendtt A&hﬁﬁﬁ:aﬂbh eétﬁthdt fevBaire Startiny in@bér%l can be
for g@rlfyl ng of OA-1. [0044] In certa

used fpoletheproteing The inventian @Iﬁogrewgeﬁ anethedpde ffwm@'opurlfy the
separated AAT and ApoA-I to pharmaceutical grade purity at large scale

respectively. The methods of the invention minimize deamidation and
denaturation. This can be achieved by keeping the pH below 13.69, at or below 13,
at or below 12, or at or below 11 at each step of the purification of both proteins or
alternatively minimizing the time the proteins are incubated at a pH of 11 or higher.
The duration of this exposure is to be minimized, e.g., in certain embodiments the
time at pH values at or above pH 11 should not exceed more than 5 h. In some
embodiments, the time at pH values at or above pH 11 should not exceed 1 h. In
other embodiments, the time at pH values at or above pH 11 should not exceed 30
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during or after the protein purification steps

described in detail below, the purified proteins can
wheoosne7sd | zed and formul ated i n phar maceut i caPCT/US2008/009745

suitabl e storage buffers and either |yophilized or

mln%ggSSé %R AI Ay} %rﬁné’érg}urgg al%Pé ta[b%)é;ﬂ)oéal%q #’Ja?%né?%% shorter,

ures an advant ages W ecome par en
at ldvmédtempmadﬁéaabedptdbmcexmﬁsme tmTésanwgﬂtabé lmhger Preventing

deamlé ol ITF 13 agggplf’)g gq? b‘é@cqyﬁ’éaﬁgé Sppgacg@%ldé%)ly %rss denaturation
and géfl FEdd W Ak Rat fHe —RURING tﬂB?tﬁéﬁﬁQ&i&{cai gﬁJgs will be

ven lon W |1 becone apparent “to those
mnmrtogbnum inhorse dmm:dllmdntjelsedepmldatlorFand denaturation of ApoA-|

and 85 Bafist THIRASALBY SSUEn foes Pkt 15 oM {8 iaardipgluding

12. aﬁrario@ﬁéﬂémbeamﬁéhtsméwﬁrrbhgé .éﬁoﬁisl}dﬁaﬂa@mmn 11. In yet
where it will obviously useful to those skllledlnthe

anofharembedimesRitiEg pEEsO—ERS from Srupriesamd @gkedipgd4k | Some specific,

out R84t sRRBHFH ORBEMA AL oyt eBRdyBR Ao Henaturation
of Apeial and AATX anglLee pH BIBT 88,0 ESCROPTOGNahd MHE
| NVENTI ON [ 0047]  The current invention provides

[00481hods Any useyafiest m»gumqf wrpéﬁmmemalmag a piabstantialamount of
AA'I?T%ﬁg r ng{A PULA fbecl?ééoo %rtt Pﬁtméﬁ?lafwz il ASoA-I purification

can be use pr ot el I'nventi
accaiding to the nl’@thcstts biithe piresélullrmhemtmur Atyordireg mapae angubdiment,

the BAT a4 AFoRc! Foud OVP G REDtRiR MAaTe,£a1 R AR figim & trattion from
hurﬁH evégpl gﬁ?ﬁ&ﬂéﬂ E%sﬂ?d;@BHﬁfdec@iBn I\V"ba?stéa'ih E@rtaln

eep| el ow 13.69, at or | ow
emu;murrmtsquddm Evactrzm wn pa:stens thelstavting matemd;rbu;ttb@ use of similar

plhS b b Rrde A5 o i e PR BB b pyagton.
AltePhative Qértmgélﬁ\%'tenér Q ﬂ\di@dé‘bupar@ﬁottlhhﬁe@W@wrﬂ\A'ﬁ- 4rfd ApoA-I-
be mnimzed, e.g., in certain enbodinents the tine at

contginingl Gehn fractiensitseeipjiatesTramdtisieriitseipaaa sypeenatants A or

w3l A O SHREL 7082 862D, 84 iem st

pre(ﬂﬁmésfmﬂﬁiplaérhé dsi deschibef HyvSthustreadt alr indD @ ePatentlilo.
oul d not exceed 30m n at 25C. At higher tenperatures

3,3Q1843¢ abl e exposure tines are even shorter, at |ower

[00; gﬂ‘per atc@r@f’gg ﬁ&ﬁ’i égstgg)t%?izt%g @;édaﬁgagym s n?%um%n plasma to
a temﬂeréturd Heﬁmdent-@°®0m§f’@eamikﬂd1u$tmgutdenabbut atghbof 6.9 to 7.5.
After adding cold ethanol to a concentration of about 6 to 10% (v/v) and lowering
the temperature to about -4°C to 0°C, a precipitate called Fraction | is formed and
then removed by centrifugation or filtration. The filtrate or supernatant from the
above procedure can then be adjusted to about a pH of about 6.7 to 7.1 and cold
ethanol can be added to a concentration of about 18 to 22% (v/v). The temperature
can then be lowered to about -7° to -3° C, and the mixture again subjected to
centrifugation or filtration. The precipitate that forms now, called Fraction Il + |l,
can be removed and used to purify other proteins. This second filtrate or
supernatant can then be adjusted to a pH of about 5.0 to 5.1, the ethanol
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and greatly reduces the risk that the resulting

bi ophar maceutical drugs will be i nmunogenic. In one
weedogeitent, the deam dation and denaturation RET/BEAS/N09745

and AAT can be minim zed by ensuring that the pHis

conEéHﬁétTodJQdﬁl%téH% ARSIt 0% 22.0% 8r(|vn : éﬁkﬁheefé?ﬁﬁ’ér%ﬂﬂb adjusted

H range from8 up to an udi ng
to abnut HEC @n‘B(‘.SGL ri-'mactnotm dannbwangelpltate‘amd 9an| ;betrenmv@d by

cenfrtigafia Bt Aatinh: Bnd RfdreduiL BEPAGS T ifefosf St £ BAYR! Fraction

IV, sgt@twrﬂém@mm Al agllAfSTotheR ebHEEMIRBLIRg ?rot%urﬁ; and lipids.
10, 10.5, and 11. [0048] Any unpur i

[oowt ur é TaTe methedsef therinuemtionfas puiifiynafnoA-l and MAT are

smt% @Pga Qg%ﬁ ’ é@lnﬂc%‘?@gt %ﬁ?&l}é@ﬁﬂ?%é F%al?ﬁ%ﬁfﬂc orﬁ ﬂ{the sense

of titd irivieation eseas panfictitiopof AssA AndAAT i higr'eyibmmma ptmty even
t he AAT and ApoA- | contalnln%rﬁ[loteln m xture can_be

tht@mr&fmmﬁné of kilegrasns of startingranaterialfen example from tens of

o6t RN PR PO s Gpabl R aon st

frons raorei thgn 156 kg oba human plasmasﬁfaotiorsl n samepérabmhments

{
purificalis: SatstTorJBAK Bran 50 ko aanver dicdeni Iy haletseheing
equi\ﬂﬁéﬁ’tc{@ é%{‘artﬁ{gevélﬁhé bf%ﬁrﬁgntﬁ?as%ﬁ%"f aboht 990¢|ters Also starting

| contal ning Cohn fractions, precipitates from
volumes béhumarsrdaamnnsthpeang@ hetween 3P0RANd(40QR Ligersaatdmore can

ve i TS Puesiits 2T RE pvbnfiort. AAT bk spedRihdp e Btdbent
inveption Haeta purig) of >96%. &5 déﬁrm’ﬁed\lﬁvlthSBQJPaé’eﬂ@nd ﬁrﬁﬁﬂﬂiologlcal
Cohn fraction I'Vi paste can be pre gared

assaygrauctp pa S SAcoranerhgiemetnyr of g eﬁbOQb'yQ & Q&%a%the purified

A B30 o B S0 e o o 8 ey
acti(e /AAT eontendveCiohg Fraetide INeisadbout 400to80%tor-approximately 20 to

00C, a precipitate called Fraction | is forned and
40% pEthe BRBNRlCAfetdpthuman Rlasor filtration. The

I t r at i
R e R
Ieasidﬂm eUmg)bedalm drabadideehts pthe mﬂny@ﬁﬂmﬂ -bis ighebtban 85%.

2 erat e, can n he I|.0 ed
Thedeldsiat 1sast 5% o Using, FaRERee pRd Font o T ekt &L It 30% as
corrip%r@&% khé 5&%@?\ Péortent inl ;5Ié§|tn'a0” The precipitate that

orme now, called Fraction + 111, can be renoved
[005r2d usedntS@npm enfbodimests tpfrtbeenv&)tldrhisgpewmmand purification of
AA'F and po%\-%an be achieved by adjusting the pH and the concentration of a
lower aliphatic alcohol, e.g., ethanol, in an AAT/ApoA-| solution so that ApoA-|
precipitates whereas AAT remains in solution. The precipitated ApoA-| can be
separated from the AAT containing solution. EP0329605 reports that ApoA-| can
be precipitated from resuspended human plasma fractions by precipitation with
lower aliphatic alcohols.
[0053] We have now found that the concentrations below 40% (v/v) of a
lower aliphatic alcohol under the conditions as disclosed in EP0329605 to

precipitate ApoA-| do not lead to a separation of ApoA-l and AAT and also lead to a
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supernatant can then be adjusted to a pH of about 5.0

to 5.1 , the ethanol concentration adjusted to about
WQ@009/0295£2. 0% (v/v), and the tenperature adj UBCEUS2008/009745

about -6C to -3C. Fraction IVi now precipitates and

con€ R aft (RFAN BRI ot AT i bl Sho Rl for a
purifidétigrafieth6® Rérdhath phéitingplodwer alipshatie! dicalsolstim thie sense of the
contami nating proteins and |i p| ds. ;0050] The neth

investiopiEeany ahphalic alsphplsrwity Crlg tasdater @fﬁjﬂmmteanol ethanol,

rosahdi 'arge scal e purification. Suitable for
P L?éH ge- sca"thpurlflcatlon in the sense of the invention

[OOﬁéans put has cat lmeemfsummrsmgly fouhdAhat ahapH) bf 4iSetods.&ripoA-I

can B8 prabiRiiaier 8 FANCHBFST L oWEE AP BALE BICARIo ypa inanol, as

low @k a"pd?HWthIﬁ E@Zé%aﬁl/\!/)%hllé RAW@neﬂﬁ’QWhHﬁﬂbﬁ and retains its

purification’starts fromnore than 50 kg of a human
actigityas inesdmecmbediments,dhve Fﬂ'ﬂﬁﬁ)ﬂ‘t@rﬁntle cepain embediraants, the

congeirasion, bR iphafiE altansis dhaR o 1 5% (AB- o brrkl

emw&daﬁféhts)ftha*a@hbeﬁ@&uén beromr/éinpnaﬁé arddh@gusv@bmth% (VIV).
human pl'asma in the range between 3000 and 4000 Liters

At mghermré egn ahovesd . pwcpitationaffneA-bwill he redyesd.iwhereas at a
low St tyrdmbefcgé je glrlh?rn té%ﬁquf)( ﬁég%émbﬂ}éféy 29NN 2AtE lower

cont:émﬂé\mbrOGf é%wéﬁémt&tmbom €lg..36wer thim'pﬁ% (xmﬁ ety\anol
pical ly, about 79 to 99% of t he fied AA
conaemr%on éﬁoévlewﬂgaotmep@wwhﬂﬁ%a$ b@@ﬁy ceag%fatf%}fpn of a lower

allpfnaﬁc EH:%E LY ﬁ'&féi %oﬁ@érnti‘éﬂgrﬁrﬁl?ﬁ% @%?\"%%%N)QUAT will

A) or appr oxi ma o 40% of
increasingtyr hmbrempltamg aswelindn vphasmemtﬁcﬂﬂﬁlen}s Ape temperature

d d h h
durgrthe prepiiacssEpSean Be kgt BaPrL AU mant o, ¢ he
[0 oBl5g' ty qh Ao td SlldWiaghe tsepara%%ofTAwoAul aind AATQind

st 15% Using certain enbodi nents, e yield is
preverging 186swagd inaetpation afAAR avhmlpcmempaaﬁng ApaAnl, ﬁhgmhod of

e 336 RS P BRI LGRS pnot i ower

ahpﬁﬁi’t‘: alcotolythad) St@ge%ﬂad l”meth@Helmdd hhe Alebptmi :rewced axblosnon
| ower al i phatic al cohol hanol

hazamrdﬂgcwme yee of .Iwe@,@pnqeaxtraﬁl@aa\or tfpﬁ @d’?’%‘ almhégc alcohol leads to
Iow%ﬁi&?hﬁﬁé—r éﬁ%g%églr%g{ ) C}ﬁ%rﬂ%@%ctu l.@‘!)lﬁ rﬁhé ?H%ipltatlon step.

[005®]ut i onaftémifa3sieoipitatipostep AA&'tan@AﬁoA—laaam be separately purified
preci pitated fromresus cg)ended human pl asma fract| q
in Opg QFrBefePROSESSINgiteRs t pharmaceutical Br e purity. After the

separation of AAT and ApoA-I, the AAT- and ApoA-I containing solutions can be
further processed by any of the methods known in the art for protein purification, for
example, methods already known to be suitable for purification of AAT or ApoA-|
respectively.

[0057] In some embodiments of the invention, Cohn Fraction V4 can be
resuspended in about 50-150 mM Tris, 0-30 mM NaCl, at a pH between about 8.0
to 10.0 and stirred for at least 1 hour at about 0 to 10°C. In various embodiments,

the pH can be between about 8.8 and 9.6. In certain embodiments, the solution of
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| ower aliphatic al cohols. [0053] We have now found

that the concentrations bel ow 40% (v/v) of a | ower
wa@bioplzt7s£ al cohol under the conditions as di SBCDESH08/609745

EP0329605 t o preci pi tate ApoA-1 do not lead to a

%@%H(? hﬁ?{%@@ﬁaln |na l‘??&i %’t?btkgg Hoglrs About 6 to 18

kg, ghetﬂ]dxb di6ekgnot buftert e Iexla Lised zpeplkgldflmahn fractien hod A@an optional
ot [ of el | cohol t

step,o 'mﬁee‘k’?‘raw?ﬁ%?f'é%ugﬁégpgpéﬁ%gn%% feaRitof,

temgératﬁf(ﬁ’ Qﬁ?lgtggﬁb tI ! Tanla \Apgﬁ&?‘ﬁf’bboﬁf P@é‘ﬁ‘% h@@l‘i then cooled to

as now been surpr|3|ng y found
abouh@tto 40°@ aggainf 4.5 to 6.5 ApoA-| can be precipitated

10088 anor T 1 e s Sherbion.can e b eslig U oo fpfrature of
abo\d°C eBPes A;sbmbahltﬁ@n @Bcbréé?ﬂbféﬂ by %dﬁ.ﬁs‘hhglthd sukpension of
some enbodi nent s, pH i . I'n certain

Apoérband Ml to amlréoﬁah@tétrﬁ Pde 6o apdl arveihanal pfpwzanttatlon of 8% to

02L& 5

1498 (G8ET RlseadiStiont B PN Jot BB adding 2

predét@ﬂ’ﬁﬁied amoabatibf &hbnolldAd 6udium aéétdne/@betlc abl,d solgtion to the
above 6.5, precipitation of ApoA-l wll be reduced,

Tris\piffes $41SRENSION ethangl/gcidisalyiprycan gadgied over a period of
abohf‘ﬁb?@%‘d}ﬁmﬁté’ﬁaegﬁ?O\Aef)éf,ﬁql s e td“ﬁb?uﬂ (§e"‘(°?fo -7°C and then

concent on o atic al cohol, e.g.,
thedeovenditibas atdranta)nest mwermﬂnoiaabmmz t;4 Aoars.| Indider to

faciﬂgiﬁeg&ggé Lt atsgpg anof @F vgaaﬁl r@f (ﬂ)ag%{fl ter: gljdogugh a8 C1000
canB588ed %HQH% nlﬂkﬂj?s rcahhﬁ@n %@%t(ri@d’ﬁor%ﬂi’rﬂdm of 15 minutes.

increasingly be precipitating as well. In various
Theesnjubllermh'fsontmemgdﬂtnaman be ¢epa rajed Heorp e insoluble ApoA-1

matBHar by Barapreoarans ik UidRd 0TS Prast ARMRIAG Y. fpg nsoluble

ApcfinfiiteNsIddnSe Iséﬁéraw@' byteetrifugation of AAT while
precipitating ApoA-1, the nethod of the invention

[00594vi desAAT imthe Bitrate or §upem@9araifof|cth@@bﬁveaqSﬁgb%éﬂparation
et AP 4 LR g o0 e AnBURRE RS thd Aaf vt can be

adjdshéd W@Qb@ﬁt OB Cearit 8 pH of abowst 818 to19e6) (an' pa-l a@jhatment DTT
al cohol leads to | ower costs in the co

cantheadded ta atqancaptration of abouhBRAMM; ¢ fgﬁlféfe@ged filtrate can
theréggggﬂﬁ(gﬁffg)ﬁfabw@ Pc# ﬁﬂéﬂir% %:t) hgagfé g ;‘Q%f @@gg @ﬁ’én%éféslrtnﬁg'ihe pH at
about 85t &1ic eTherc Almed sidieamani hey addéd ¢o thleh solatipa @k i cancentration
of aggréA}fAqu@i yC@ﬁ?g@_ platspr% eAéL-JI_ﬁ/aIa(‘an?| in %Apllas%oanct:gntalmrgg paste
fraction. The suspension can then be stirred for at least 30 minutes at about 0 to
10°C, within the pH range of about 8.8 to 9.6. In some embodiments, the solution
is stirred for about 1-4 hours. At this stage remaining impurities of the AAT filtrate
can bind to the suspension of fumed silica, which then forms a precipitate. As
fumed silica, for example, Aerosil™ can be used. AAT, which remains in solution,
can be separated from the precipitated fumed silica and contaminating proteins
using a filter press, optionally after adding a filter aid like C1000, yielding purified

AAT filtrate. If a filter aid is used, the amount can be about 3 kg of filter aid per 1 kg
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further processed by any of the nethods known in the

art for protein purification, for exanple, nethods
W@BOO&@WSknown to be suitable for purificati onPGFf/USNIE/009745

or ApoA-1 respectively. [0057] In sone enbodi nents of

o 5 STESPb highR PSSR, o B8 B S BEFR R e
throalghtthe Filter pressQuritil dmnel desired &i!l/dl of clahty saattaihehlour at

[00353 \l/Jvteeg 'ta%é%!?gcgnﬁrﬁﬁéggcr%eq hele@fr the ﬂ't@%&anrfﬁﬁ&%e gvﬁgcted to

i b

on SRS ERERRINIAES) Vi 20t Bl e

chramaﬂ:@ray\pt:olumff ean cantaire ansaarﬂomexcrkz@ngﬁ reim maitrcmnsusma ofa
m ze AAT | el d

porays e s AapST Bk de St hosTV e Fresoed drduis Sie Covalently
atta@ﬁeé‘bWbsé(bdsﬂlvéﬁp&érﬁédfgreﬁbé ?@\/é?glbﬁbﬁiﬁb énl?ﬁs ]m]éludung

hours, then cool ed to about & o 100C agai n
protern%wmlmﬁnmnl@gscpmsamh a83AAThen be cooled to a

t C
[00fide; b A E At Bl peoiemns fiak Haug B netliveRTHuEE at e pH of
the &tlingbufep} tai bttt the. IBC colGnth. a0en@miaktiag Proteins having little
concentration of 8%to 14% (v/v). This adjustnent can

or npnegative\charge 6an dasshoughthganion exchangr resificalignn without

binog@? léﬂ[i it \ﬁﬁﬁ‘ﬂ{?#cr;llﬁgrﬂbéﬁlﬂe}{m ?ﬁ&éé‘tc%%%‘ﬂ?hgn&%ir&eins that do

fon to t suspensi on

bincetotheaddlamincaretheh isepacated lfmmmteAAd'vby geadient eldtioh. The salt
about .30 to 60 m nuﬁyes as the t erature |s cool e geH)o

congepiitiomesn be.gradually incEnsatkas tesselimis<eldted in or
reled85 '%bahgﬁﬁalfepqhe"’\/a‘?ﬁfds&grofgmé‘%targ bovind tBCtH{ﬁeSIHP
or ApoAl

tate subsequent separation o Vi a
[0 06|2|]t r at iTde AATFfindl éiltrate @,ansne:applsacmmmmmtomacbmatography
m xture can then be sti

r, a.mni of ... ..
coldfg PS8 Sf cusenas e Simihraty fitf o B afligpration
buﬁé?%;ﬂbﬁ%ét@%@ RV I THCAMP b HBPADbUtBBES. Q?eTh}é column can be

[tration, preferentially utilizing a fil
loadqct t@ramrox@ngteln $@-701Ys of atpre- dqé%rmmedmr@tqmca@aﬂltwth the AAT

e RBIE, &g LA 85 5058 B o wastin ho

coltﬁﬁrﬁwlthtarﬁ) IE(DWémﬂb@ﬁ’ér ('fcb}eékdiﬁplbu ébbﬂfxmutelil i5edmM 1I'ir|s about 25-
mbodi nent iltrate can be adjuste

65 raNbUaCd)@rgipbﬂrﬁbwtm—n €f7)al§69tA/8T gaﬂcPGQSl@bSe@teéWypﬁthed using an

30 B BB Do EAL Ay BFABETRE 2000 m Nac

andrpbtetdoliv?.1aP@yt 2 to 4 hours at about 0 to 100C, while
[Oog%l]nt & r”\rz:(‘:’erttat]neembo%|ments described below, the AAT-containing eluate
from the IEC column can be subjected to hydrophobic interaction chromatography
("HIC"). This type of chromatography employs a support matrix to which moieties
are covalently attached. In an aqueous environment, these hydrophobic moieties
can bind reversibly to hydrophobic molecules, such as the contaminating proteins
remaining in the |IEC eluate. AAT is relatively non-hydrophobic. Therefore, the
majority of the AAT can flow through the column during the elution of the column
with buffer, while the more hydrophobic contaminating proteins remain bound to the

column. The column effluent thus contains the purified AAT. In practice, AAT has
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about 8.8 to 9.6. Then funed silica can be added to

the solution at a concentration of approximtely 16.7
w@ra09ptsaasa equi val ent in the plasma cont ai ni NBCPHS1088/009745

fraction. The suspension can then be stirred for at

veoh 1858 AP0 ARy s Coltn 19U Mokh a1 such casos
furtrerl eltifiamwith sevieralealimes alb auashlbufféronay beAtesirabte it erder to
oo BT AT VAR e Bt 4R Bl

[0084§C! p! t'lfP'Feeelué‘?eTfrHWeleld EQunirPEars baPbBaretefo? $1C(Byadding

can be used. AAT, Ich remains in solution, can be
amneepiamaselfatertora fimal qeneentration oflappraxémstely 60 tnt.1M. The

soluR EHuPep L i e apaliefio s hyciophoBiE Miarggtion column, which

has Weeh 'qmlimﬁféé WA MAIC Whsh BuSfer (d.ga dpprbsimaaély 5GmM Tris,
used, the anmpbunt can be about 3 kg of filter aid per 1

aboutybiM ammanigm sultate, pH akeublS- 8o dineserlgmnt gan then be loaded

wit 388G 2P B30 75551 bAERAL Gl 1t Burips o oac

AAT 8669hot binentoatHemaaircplibisic coluath hedtdwandHiows throagte the column.
can first be subjected to jon_exchange chyomatogra

At the cempetign of thsilpagy whiqund BATiregrAIn Sén_élrw &ﬁﬁ?%% Pg{%" can

be \ﬁé’éﬁgg‘?ﬁ Zl‘tg? Egﬁ‘ﬁﬁﬁ Osiy tRBIHIE WP 9fer. SBhé chbRined column flow

consi' s porous-resin support matrix to whic o
thropghiandvaibseguant edshraanptse aorcerdrated iy yitratfiltaatien).and diafiltered

o SRR eSS GHE LA sy o v
betWédn 7[2Q9§3§h]Th‘éAanaI%ﬁT ebResntPatreisSrefdtablynay great8ethan 7%

negative arge at the pH of the eluting buffer, can
proteimd to the | EC col um. Contami nating proteins having

ittle no negat j.ve .
(00881 on” e gt R nr R R sfbSias, Al hirgld rpach the
deslited Tevd1of patitand btlivgnthe ANISSolafioh 2ahtaeh e doredtrated and
that do bind to the colum are then separated fromthe

sterilizgd hyn yargus emMkadimests, the AAkrean bsratahphaimageutically e
| vV LPGK - I j : j er
acofp@BILFle bl bORATHY AaniRIRF AT Ryiodab e uedeton ]
chrchgﬂam@rléph%,m;jd RS ialddit[oﬁaﬁﬁt]eﬁhhaaﬁbé ﬁémﬁafy. I I:nrsnnae can
e _applied direct onto a chropatogra ol u

emt&qﬁm&inﬁﬁ,@nsﬁngat@% cesamm@@ﬁdgmﬁht%@ﬁ%@g}m'?wed by
o A HONT HhESS 1RRIGHS, SRk o qdcfieats nc
smdllomalgoutes awt passesDthr@ygiot fitepng-ndembranadeayingtshind a more

capacity with the AAT_ final. filtrate. tam pants gan .
congaBrated R0 sl fiom ReDeRin Ralth SniiamhhRisEAES n ¥ brotein
solution can then be exchanged with a different buffer by continuous addition of
several volumes of the new buffer to the product, while maintaining a constant
product volume by continuously passing solution through the same membrane.
[0066] The AAT can then be provided with a pharmaceutically acceptable
buffer, and stored either in liquid form or lyophilized by methods known in the art,
for example, by methods known to be suitable for preparing AAT therapeutic

formulations.
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colum with an | EC wash buffer (for exanple,
approximately 50 mM Tri s, about 25- 65 mM NaCl, and pH

W@bwan2s754-7.7), and AAT can be subsequently ebaL/B82008/009745
u5| ng an | EC elution buffer (for exanp

[008RR" X;'F%gé Eji ?S%[I%E drﬁ rm%gﬁﬁéﬁaﬁosgﬁg%{méygdntaﬁ%tﬂ&emc
vira?eécéﬁan’fhwhtb ebndvg ddnﬁ%é\ﬂéswgbiteao Een@ceebugnmnrfate isuthe

col utm can be subjected t
contamipatien & gbggmecqaqpt@aj com%ltgyﬁg?\d@%@%ﬁm%&er Y Iogr]are
knoﬁ/ﬁﬂb‘mé o?gﬂp‘?ﬁ F]héTPéI%Vé‘ntté?‘téM‘T k& nfBth8 84 %énf’Hn?plated to be

Coval ent n an aqueous environnment
apph«yablemuhn presznt inventioarindludd, batvanesidillinited to, pasteurlzatlon

irra%%@{)rg%hggbi C %r%%\lt ?rsﬁa{rﬁéﬁF g% gftegﬁggoﬂkgq‘c')rq aéntf geatment with

supéﬁirfﬁbhl‘/ﬁhds n%ﬁéfﬂfo%@é‘r@'@h?tregﬂﬁéﬁfﬁrﬁbe ichfrietRoar, féryexéimple, by
he AAT can flow through the colum during the el ution

contﬁctmg@ prsiteinrsolition withfaepolyaxyeatbylene sesbitam gates gnedributyl

phofBRaRTSBRIy S BAte IS4 2D H0AL sBR Ao WoiLka348 i anbiCation of
the Rigthbd €& an AT Resiritidm) Ditinfecticry of 8 prbtedmsokutibhrodnybe carried
for certain H C colum nedia, and in such cases

out by expesing| theisolutian 10 a sokiblg pathogrednastivating agantfor example

o G E0S B NE5 10170 090 e i bl comc
withTawe insolutile pfantmgemmab&@mm nvatrisG dor é)earpptqaa:i disclasedHh @S
Pataidaxs g 1p and retsranceminermia. Eifiatiod Gaodi haeycthas:7o nm
ultrefﬂll:etrﬂé‘ 8. "’\ﬂﬂk@ﬁﬂi%ﬂ’te“@ A?/d“?ggr ] e%’y @3drﬁt @léﬁé\}dj’“’ fllters Asahi

as been equi | %’1
KasBiCoep.; Viregolved filtess, Mitlipoye SorpdvDi asd Cémega Mters Pall Corp.

o GRTES TG PO i BTSSP v
or gahfthairadiatishagéé Yorsdldrhsie US patentdIn8NG72hend ﬂﬂérenﬁé§ therein.

does not bind to the hydr ophobi ¢ col unmm_matri x and

Inagtivatien of visuges bi dreasmemh withrsupescritipapfluidsds dgsciilped in US

Pat%ritqqmg sﬁ ﬂgguﬁé Aﬁ%sfe@ﬁ?ﬁﬂéﬂglf %&r{)%% E@@fng&sﬁ%‘ﬁé}??c&&ﬂphshed by

‘vheaThg WthiRD thiee imite |dmtéd by\/trt&t‘r@tugial stability lo$ &qal priteinatstbe treated.
be concentrat ed ultra-filtration,

In ths §298 OEART .naﬁtsathaﬂeg matwwvmamtsw bheating to about
60- B Rt R A RS H BB Rl v SBLERETo the AAT
congeripatercarhbe catfiert oueby pabRQ6iztic aad wtnafitration.t S(baimllzmg
add?tll{/relsfcla%% gdgctj ?g Sf)rcgﬂtsc’acf?l trh% AX?L%Irorrﬁ Qhér?néle ecgr}actiatlon during the
pasteurization step, as disclosed for example in US Patent No. 4,876,241. Sucrose
and potassium acetate can be added as stabilizers, and the stabilized AAT solution
can then be pasteurized at about 60°C to reduce viral contamination. The amount
of sucrose can be at least 40%, at least 50%, or about 60% by weight. Use of less
than 40% sucrose has been found to result in undesirable levels of aggregation of
AAT. The amount of potassium acetate can be at least 4%, at least 5%, or about
6% by weight.
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desired level of purity and activity, the AAT solution

can then be concentrated and sterilized. In various
wepoditent s, the AAT can be at a pharmaceuti cBCT/YS2008/009745

acceptable level of purity and activity after the

[ooggjf OPh;K’Flrér virdl FEQGtioRn t@mﬂ&%&f’ﬁéﬁg ﬂ@naﬂy be diluted and

itio steps may bé necessar
ultrafitteved nthehse- mu:eetrateﬁ and stmmzbd agc,cmpf iltratied. H)he sterilized

l&brg fnrlulptgg:?qtnlgggtrfa?elntlzé) Wﬁ'@b@{%gﬁmhﬁ f',glgfr{)?@tn eg@,%eutlc product.
In s@lhﬁa?'?#n %Ehrﬁéht‘srsrg%rﬁ%d ARY! &Scél{ Be Fbﬁ‘éﬁ@r@dtuhfmm

terin rane, |eavin ehi nd
sodwn@enspba@d 4|5rml\/bNaC$.03%tmannltG|?eerllleQg\mith@ iarsditable as

suf B4 R B 5ah B PSS Sty S R B0 e
rec@ﬁg{it@ﬁ@ﬂwqﬁ sierenpater.ol umes of the new buffer to the
product, while naintaini ngﬂ a constant product vol une

Th%AIdmal filleatie is/applisd digecity entpenchienatgaranty eqluan containing
h
an R cReBapoc 19y SHUBETALSI™ AHIEC SR ERbMer ! 2,

(appr@xim?wlyllSO amm Tris apd phpHiof atdoby 816281990 T henevlominnis tiveded to
art or exa

hods k
PPN PO 0t Bl BETeS TR BT TRy ov Beopad e
it 8015 i TS TREWFA P Qb 587 I cOIBMY b wRRIREHE Glumn

cont am nant's, 't can be desir e to reduce
withoan HECrwastt buﬁelc(rap@wmamteiatﬁmnnM firiphabowtc2hi660aM NaCl, and pH

abof 267 0 R8Ty SRl Bl i A0 L9 Bube
(apﬁr@&irﬁﬁi@l@S@%M"T@@ Rk 702t eniN NdT, BhE P BbLIVENLT P))

i nclude,” but are not limted to, pasteurlzatlon
(008 adi atThenfinaldormsulatiantvwill glepend aseiheevital inactivation step(s)

solefd b ientblirh@de &Fpoftis A gBRPotbh qmhetsr the AAT

is tdBe %\@h‘ilh%@br@utby ihfIctionaa® laf, adrgs6I0 bf espitalty, 2he AXTEEaNn be stored
solution wth a pol yoxyethyl ene sorbitan ester_ and

as a lyophiliged peygaiaadiquith ©r esSuspeasiomo he cgmpasion afeedry
pov@ﬁ? .%l%ﬁéﬁ 965 ﬁpggtloﬂ@ecl?@tfbpg %pié“%} AEE ¢ ﬁté?ﬂ per dose

conposrtion oR o4 protern solu
of 7cAhmigeAATT, 0IGS9 Msddlum«ﬁﬂaim@ndfmoemlmg citric aoida Such a

sol ubl e pat ho actj vat ent ,
forrwl@E%gsegumbl%%eraﬂalﬂ"o Imigist '017\7%6 %S%'%%gi SRatent No.
I
578041, fr i BinE 1L ool Bl 00 G Sy cvi
sucﬁaiseetdls@oséd oog Sl]l%atendNoeﬁélriﬂ@rﬁ@a& t herei n.

[OOJOL]TAE;ZP C%P'Iiflg éqtchP tgrﬂﬁiﬁ%ﬁn? lr'tt}l[ﬁ?%llc)lr\thee{ssa Grif) of >96%

as détaffvedtty sbS-pPage antSittthunological assays such as ELISA or
nephelometry. Typically, about 79 to 99% of the purified AAT is active, on average
about 90%. The recovery based on the functionally active AAT content of Cohn
Fraction V4 is about 40 to 60% or 20 to 40% compared to the original content in
human plasma.

[0071] The AAT purified by this method or any method described below is
not enriched in the isomer with a pl of 4.3 to 4.4 as described, for example, in US
Patent No. 6,974,792.
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Kasei Corp.; Viresolve(tm filters, MIIlipore Corp.;

DV and Orega(tm filters, Pall Corp, as well as holl ow
wo plpe29754 ters from GE Heal t hcare) |rradi ati onPCHOS1968/009745

with ultraviolet or ganma radiation; see for exanple

pat e 1 72 nd refer e ei .
(007FRIRE vary IPEnT 4% BB L HRIBHE AR Thin be formuated into
pha$Mﬂ©éOt’¢élIp?@balfdtlbhdi‘cot thetigsauticagsk. | Thélpuhfied protdin may be
is 6, 465, 168. Pasteurization of a protein solutjon can

sevashin mmt@pah@langgwaﬂm.Cﬁmneélbie AflUeOus Evfa@re‘éplwons to

whn&lﬁ‘?r\érjé%ggpeii@ﬂ o{p‘éoﬂgl : a?ﬁ%%@bﬁcél‘ﬁ@ﬁ; %ﬁt@%%‘i’owh@

the case ari I on can usua
phaamoaptm:aﬂmdpmahbaatl ng to about 60-700C. In sone

d bed | | duct f th
[00Z3° Concingh abETeaseicab sarioke 200 SsipiiS as el gs suilable
phaﬁ%@géhﬂéé}ffbllrﬁuléhbﬁﬁar W'Hdowm tﬁ@cﬁrf ge rf&raéké?ﬁple

r ot ect fromthernal adati on
Phaunaﬂg:ttdaé Fpaswulamnzlaevejapmeemp of Reptitles Iaod dtroteins”, FrijaeI' et

al., TAIR & EtAher e B - Nenoindi bt Bl aHpiies Fhisnts; i
editidraKibbe& @dawhéﬁhyéemaqzaﬁeédﬂgmdw) PiaspAticuagdhat

about 600C to reduce viral con nati on. The amount
phagmagautieal ¢ompositioncompssingtbe,palypentise; vasiant ob thexisygntion can

f 0%, ggCL QS
i R e T il e A D
variety éf"grocétiaredknown ¢ﬁ theoars ¢ yophitized forenuatiorieeand reconstituted
| east 4% at | east 5% or about 6% by wei

prioxte yge\pyrthe additinn pbane of @%ﬁ%ﬂ%ﬁﬂh@gfrﬁw@m%|q"yents
sucR&sd¥ +r”é>?a% Blgd s@rﬁ%@fa‘rtértﬁf' ﬁﬁecﬁ&? ét‘én@?ﬁf‘{i&lbgk‘%@ safitte
) Yy a lze

steri i Zed | tration e ste
soM@@ﬁ-contalnlng concentrate can then be |yophilized to

oo ChARASoBES hooulof S5 ATBN P
any%ﬁ%*eﬁtlcéify mﬂdﬂﬁ@meéﬁ% SeadthinMtratib. SVAGOIRPEERVEN systems

i's suitable as such for injection, but can be
are lkpopini and: ean dedisadiosadminigienthe gompesition byaany convenient route.

o GBI oL e s B chs SABebily, For svetomi

use¢ prot8imsCsTthaiimiglionncabe foremA SRS r paseritersl Ye Ig hh&be@hous
Wth an | EC equi |l i bration buffer %‘_ﬁpproxumtel nivi

subtuianegys, @tr@m@c%omtr@e@ﬂ@eﬁl in ée&hrawtr@ulm@aaw,

i T RN L )
accbi‘tﬁlﬁlg It@fmnwhtfdnwrm&thodgl lmnehalnvaﬁbodlmérhs thel roates of

with an | EC wash buffer (approxinmately 5 m\/ITﬁ1
admypistration.ase inKAY@NauUs. &H Ctlbtgneous or mtrapulmonary e formulations

can be administered continuously by infusion or by bolus injection. Some
formulations encompass slow release systems.

[0075] AAT according to the present invention can be administered to
patients in a therapeutically effective dose, meaning a dose that is sufficient to
produce the desired effect(s), preventing or lessening the severity or spread of the
condition or indication being treated without reaching a dose that produces
intolerable adverse side effects. The exact dose depends on many factors such as,
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about 7.1-7.7), and AAT is subsequently el uted using
an |EC elution buffer (approximately 50 nM Tri s, about

wQa 0982576 NaCl, and pH about 7.1-7.7). [0069]PdHEs2008/009745
final formulation will depend on the viral

e.9., RGO’ (et fididn Sfodé bF daffitslrdfion ML Had (STBE Gefemined
in pmmal*ihﬁd&ﬂiﬂhmlAlAn_lglsmn ebm;h |ad|ca(tjloaer osol , or
[Ook%adca ’te an be. store

hilized. .
q nfantion siscpyids s sthod o teginaar Mdividyal
suff@rnq Yro?ﬁ‘é%ﬁnlflé}*d%ﬂ Conc?’bffMT'é’g‘%ﬁtdsoé‘th%?ﬂwcﬁéaatdn%ﬁn which the

, a nom na dose of
ther@peaﬁc mgeszid\Amm)t babeneﬁcnal foroxamples emphysamajand cystic

f'br%%%h;(ﬁgzrﬁrg O, tﬁa%%%g?wﬁ?ﬁeﬁn&?gsgﬁ g‘ﬁﬁ |%alatherapeut|cally

effe@tn7§9rr§&ﬂwt ofialAer A%H#n‘%c@ﬁh@él%n%ﬂd)ﬁ‘ Bﬁirfé" inPEntbrh Ban be

ul ronary delivery device such as is disclosed_in
admmmstereatadome N in 6pnjgact@BWithaBiien therapeutia agents. These agents

cordln r Y purity of
canZBeOP el 47 el )Fesei Bhh b Rafof ogi o
[00&F9ays SH@Ee@mcFérhﬁédmﬁemeblﬂﬂiemﬁbhﬂonTh@'pﬁ@dlbij{atedbnldA -l as
79 to 99% of the rified AAT is active, on_av
obt%me@tbygb%mem@dfsé&wap?d Ro¥E C3A %B"mﬁﬁcmr@ﬁamgescnbed
bel%t've AAT content of Cohn Fraction IV1 is about 40 to
% or 20 to 40% conpared to the original content in

[00F&Fan plAsok-l cabe éxtradted frdm thfr pfewpitalg abitdiseddtylindubating a
susPeasiah dla Ruhap Pleima protdn fFaatich 3o i 2:G At a'BH of about
5 toee<aﬂ%r?cedtrhtid‘ﬁs%‘taﬁﬁw}%npﬁaﬁc? 4iconél, [@87%lhé?wll 61* eﬁSbut 810 14

descri b his I nvention can f or mul at ed

% in atbufielmonwalmg ebou&@pdvldfrlmfﬂ of 6ttbeﬂhfmlah0@t gdeto

maxiteuf g L8 Bl Rethlnd B PRE 05856 15 Sonts SERERRPERE e pH of

the WlffePcah®ecaiBilt 826. @iﬂmaupmt@n@blwe BARS CBADH adddd at a
exci pients to provi de pharmaceutical preparations.

congentratorsgt abputdrbbut i cal carriers and excipients as

007, ¥ 8 BREH T AR W Bt e

polfs@li'mtbaBlanrbdﬂ?ﬂ\g!y@ﬁi@éﬁ) Wniddetergentsge Fb’letamds) or zwuttenonic
Frokj aer et lor & Erancis (2000) or Hg
detegeptieace RS ifterigent s') canhe added.oPerrn 5\9%&” e

foliding STEY, 'M@ﬁén‘f@baﬁ beSemRRAB pardigiPrsrhbeed BY; e i Biafiltration

or absorption to appropriate resins (BioBeads™).

[0080] The buffered suspension can be stirred, incubated for about 1 to 4 h,
and then filtered or centrifuged. ApoA-| as contained in the filtrate or supernatant
can be further purified by methods described below.

[0081] The pH of the filtrate or supernatant can be adjusted appropriately
and ethanol added until the majority of high molecular weight contaminants are
precipitated while ApoA-l remains in solution. In certain embodiments, ApoA-I can
be precipitated at approx 45% (35 — 55%) (v/v) ethanol , pH 3.5 (pH 3 - 5), 10 - 200
mM NaCl. ApoA-| can also be precipitated by increasing the pH to 5 (pH 4 - 6) and
the ethanol concentration to >50% (50-60%) (v/v).
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phar maceuti cal conposition conprising the pol ypeptide
variant of the invention can be fornulated in

WO y@phei7s£ed or stable liquid form AAT can bePCT/US2008/009745
| yophilized by a variety of procedures known in the

| d | Ly _ _
(00821 ¥ 4 R 8l etpbRitia & thd BRAEA ivéhfn PABOA can be
isolateddralthe filtidte @Ttsupentatansby brecipitation with Soreexdraple ammonium

sl ABION DRI RATDS GHSE RO Y ARHSLORIAG 7Sca folid or as
a cottePfriatePERIEk SdNRBbA BAh hIU&ndhtaliyn W%‘g@)gg?}ﬁ'—%& W at a pH

suitabl e means of admnistration. Vario Ivery
rangs of 61te 9arEhésuspension can biecinaskateddondboui 2 te24thhat about 0°C

to 3BPETRR i Brdfeftéd AR Lirartior 82 e el BafiaudRay
cenfifgg&dre use, proteins of the invention can be
formul ated for parenteral (e.g., intravenous,

[0083dcut afuuther pusification ofiARPA-I ¢an theer be sabigved by methods

nop g A 1aging {oFRkp e Binals i A §ifig fosy from cation- or
anioreexetangéetdsiy, ydessHobi® thtéaction reatrice s phndrariikedi moderesins
certain enbodi nents, the routes of adm nistration are

(e epipdiRNiRg PERRSITies HasRemil thent iapigrashwity ionigand
vl GRSy 0 S SRR LB Rtdrffea b tose
skilledéotipaast. dh@ome o imgatscofthe [iNErRionAsdnditions dande

o BB ekt e B e
matg]ggg,ifndlbﬁhiké:d mdde sy Icbﬁd RbASUGRA-NR iAaRE MBW through

_ (s), preventing or lessening the severity or
fractipn cand e majority dicontamimantsginaains doundi taghe resined
it hout reaching.a dose tha roduces Jjntplerabl e -
(00847 or se SFEIUPT aBOBT G B8 ruMi S G AR e silca
(AefcBATYY SndyBE Dip$ rémeval ddenti(DRIASYE Ward KAaieralsior 89 specific ligand
nmode of adm ni stration, and has to be determned in
adspplien taieal, Ghacreni nblug defvativesi(eibaad Hazingi degiviabives

(PrrRtc) o] OFH RS HER PR LG 6 AR CSfipRhy) Elution of

Apodef freirethege dindiAg .agentsveah basperfdrated with clor iexample, detergents,
whi ch the therapeutic use of AAT may be benefi ci al

ethangl, ehantpRic reagancaigh Rihdn opsiain embadiaests belew pH 13.69, or at

. ni sheri ; IS

or bFFAY 145 AFOPBORSPI 20 AL 0 1 8y paphpaid lbor

[00BBr mac et\no'/g-a bludﬁeqb astordimg td thehgreisemtimvieatiors aasizepurity of at
al.one, or i

Ieas?%g,");@tmec% y nghaqﬁég@c %%%étén%omrﬁehntg,ttplgryield is at least
15% as compared to the ApoA-| content in plasma. In certain embodiments, the
yield is at least 30% as compared to the ApoA-| content in plasma.

[0086] In various embodiments, ApoA-| can be subjected to at least one viral
reduction step as described above for AAT.

[0087] Purified ApoA-I as described in this invention can be formulated into
pharmaceutical preparations for therapeutic use. The purified protein can be
dissolved in conventional physiologically compatible aqueous buffer solutions to

which there can be added, optionally, pharmaceutical excipients to provide
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can be incorporated as part of the sane
phar maceutical. [0077] In specific enbodi nents of the

WO pwenti’en the precipitated ApoA-I as obt ai nedP@yUs10e8/009745
nmet hods descri bed above can be further purified as

phaffaeelLtiesl Fgf? b&tioh80 &tlc ac%ﬁﬂcélecaerﬁéfsa&ﬁ@@x&gféﬂé? as well

the precipitate obtained I ncubat1 ng a suspensi
as wnﬁanbimphatmamtmabfc&mulatrm arerwell katwotin the art (8€edor example

"PhEimarefite’ orphitionddg dloaaahat PRRTdSs alid HEoking's Fopkiaer o

al., Tl'ayﬁ‘)r @Jﬁéﬂcné?gsz )%r”EﬂaﬁBBHék 39PﬁMtﬁébéuﬁ’éal EstcHieftst, 03"'

for about to maximally at a tenperature of
edltmck&lbbsenai H’ha@na@etﬁlﬂabﬁrm(@owhelnmartj6ulanéheuf fer

phafBRgRud BmptsiorRom B Piog e MR RotEle VAo 3 Y 3Bntion can

be foRfBURIEd Rjo‘é)ﬁilizbtl'drzs@éblémqgfd fopev- ApoAditandhe Fophilized by a
detergents (e. pol ysorbate, Bri|j

varighy ¢ pr@pyeuﬁsd@yawn in ecarae!-wg@h?-@d farmylatipnscar bgs)

et 8 RO g S gl
accépidbdmldlrllgem’smh aiagtf@r@&!mplgc aiferi}&ewa@emfmdhjectéon or sterile

t } . trat
o B A STl S oS bae AR b usec
the%@%&tﬁ!’:@@ @‘%ﬁ@%ﬁh%‘? ré @t@ﬁ'ﬂlﬁ%ﬂke'd&%@é& ?r‘i’-llf)L as described in

I'tered or centrifuged.
Lercipetal., VﬁexSmgalmsedg% ?he155-|164ate or supernatant can

008840 1 ikaiiRions Fontrdg Aadnd ERf e Fearedtb ahIRdidual by
any%fﬂd#ﬁia%@uﬁ@ﬂhpﬁﬁltaﬁlé Weﬁ%ﬁéd’tﬁiﬁ@étraiﬁﬁﬁd\/é'mué délRry systems

maj ority of High nolecular wei ght contam nants are
are gnewinpandican bgHised toprgministeniencomposiipatbyony ¢envenient route.

A SAAT g ARBR b SBRE R R B X initred

sys@)mcéﬂ& Fap8ystihia ke, teingof tHesmvention ean e foredlated for
increasing the pHto (pH 4. - 6) and the ethanol

par@mﬁc@r(ergat nwﬁveBO%mq@@m mtvamu?@dea]mtrap%rltoneal
mtr%)‘%gr%\gfgl g Eﬁﬁn@g{r& g'n'é%a"sgl E%%s?éﬁﬁ?@tog'éé‘f@r‘%ﬁ (€8:, oral, vaginal,

romth
rectsl)mwet)ﬁad:cdtmrmteocm\femlonal metHodsorinescmng IembndimehtsnApoA-l

or rasaSiisteaARDA AR ti RIS etAtb e NeS Yt oRle BsTiatsins can
ve Fim e, FRATEIGAPH| B2l ek N8It PHuitons
encabpassXlow rélealseatysteinsit 00C

ApoA-| according to the present invention can be administered to patients in a
therapeutically effective dose, meaning a dose that is sufficient to produce the
desired effects, preventing or lessening the severity or spread of the condition or
indication being treated without reaching a dose that produces intolerable adverse
side effects. The exact dose depends on many factors, such as, e.g. the indication,
formulation, and mode of administration and has to be determined in preclinical and
clinical trials for each respective indication.

[0089] The invention also provides a method of treating an individual

suffering from familiar deficiency of ApoA-|, as well as other indications in which the
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to 3Q0C, and the precipitated ApoA-I fraction can be
collected by filtration or centrifugation. [0083]

wao-eowizs7spuri ficati on of ApoA-1 can then be acPCBUSH081§09745
met hods known in the art, includi ng, for exanpl e,

then%h)@gh@gs@%q o%“egnﬁ@ éful]c Rﬂf@b ;|5I8nath% rosclerosis,

exchange resins, drb nt ér ac

cardievascudsr, dneeﬂsem oeedburabdaﬁa:uﬁar dseéseg (e.gr strokle) ischlenga
ertlest at rmt themto interact Wlt i oni c

rep o IeS SarIENET O ASCL B SRS HaSHIAT HiSsREe aesaqted with

diatgﬁngg S&vell Q@E!PFN}]& BR @ chite Infafhrhat gf?%m%"éses' oZnﬁHﬁ)mon of

I nments o e I nvention, con I ONS Ccan
exce%m«zceagslatmhatThermemocboempaaesJ adeNBisteryy toessiich individual a

t t d/ d nod
therppey fBaINce fatent SEUR) BRAPORE! STHBE 1 ow ¢ hr ough
[oofgloqct I onrheaaﬁartnh@cémicgr béﬁﬁp@&ltl@ﬁ@bﬂﬁé‘ﬂ%ﬁtlbﬁ%ﬁhrﬁe

bound to the resin. [0084] Optionally, ApoA-|I can be

administered iome or mcwuacm withtathetinegageuticcagents. These agents

can nBiicraltd 2§ PR Y s St S RediREL Lot oo,

[0001G., Cilhaetain émboblimentiethe/mtvemﬂ@n pEblides almethodns
oSSR Sih A AT e A S v AT BT o
sol s 3 iiEd shctt Mot RndKl eah it 4 bllded ApdPBRhg agents such
as, ﬁnr@@mpleninmniedmnhta (eg Mrtpdnl'lM) &Spidaemmvabagerd (LRATM) or

spegi g?ogqg%ll gmgégg |I§éﬁfg ||kep9 4(:%\/@ %ﬁ.&'@\d (gfeggg |{1;g§t @Bg)' Triazine

-derlpéWfPrbm@lg%g P Q/I—h@%nﬁb@é!{/ T&én@nt@ﬁh@% Affarifty Company) In

typl ca er than 85% sonme enbodi nent s,
sonya emppodiments|, mtumad/@msa as;thaaquAtl@md@g/qgﬁm ApoA—l bound to
ntent _in I asngy. certa di nents, .t he
fumBg M cArlp8 BB Bet Jreh R G AATERAEAS BrutioRtant] il Apoa-
caneaglied HOQPH of lesE Aa®psl £31BOJbNBNGSbelbRoTS, |atQﬁfbé1k§w 12, or at
subjected to at | east one vi ral reducti on ste

or b@mmkfamébe\fwnedrsﬂw I goe EMtmdinye m%Amnatse eluted at a

Vv int
phar ceu dI '@gl' 4 ﬁ%ggr Zﬁ%@ﬁghe? t?ﬁer ape’u{ ugé.n b%h8e up to and
mcltﬁkﬂingﬁl1|ed|np;eilta|endthe:faembedmnaﬁahu©¢l-l rangmcmebelgmato and including
p YySI O Ogl ca

10. BBk SPREHC. bUhnGG Haleq Sxailesmal pY varas (et Apocigan be
IR R i S
andslkpd/a-kbl thephAT rmdeﬁpm/@;decoiuﬂlmmlgaEtolmm\acm belfurtkeroproceased by
anytor%(:f‘hea rn%et‘nogs known ?ﬂg art for protein purification, for example, the
methods known to be suitable for purification of AAT or ApoA-I.

[0092] In certain embodiments of the invention, Cohn Fraction IV, paste can
be suspended in a suspension buffer, e.g., about 50 to 150 mM Tris, 0 to 30 mM
NaCl at a pH between about 8.0 to about 10.0, and stirred for a minimum of 1 hour
at about 0 to 10°C. In some embodiments, the pH can be between about 9.0 and
9.6. In various embodiments, the suspension can be stirred for 2-3 hours. The
amount of buffer can range from 6 kg to 18 kg (or 12 kg to 16 kg) per kg of the

plasma-containing fraction (Fraction IV). As an optional step to maximize AAT
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"Phar maceuti cal Fornul ati on Devel opnment of Pepti des
and Proteins", Frokjaer et al., Taylor & Francis

W@ 200025764 " Handbook of Pharmaceutical EXxci pi eP@BUS2088/009745
edition, Kibbe et al., Pharnaceutical Press (2000)).

yiel{j:,gtrl;\%?frié; ﬁgk hséugé(;ﬁ%ysg;e}?%gwﬁgq{éa@& &9'@@&'&9% of about 40 to

I de varlan I nven
45°Cdor hepdrivdof aticd 1i tm 1 5d‘[ﬂur$|thed cooled thabouti tho d:I0°C

(0053 Ceciur B Fris mieh subebasion E80 yi¥n Pesimsainfh dihigthyeto
(DTq'z%nBGfuﬁ%oélﬁ AL Bfradcdt be ﬂdﬁ%d%%@ﬂ'rfsrlﬁ:f%?uen?@ﬁsu% ata

e or nore pharnmaceuti cal accept ab s such
conaentration wmwgesafeabdw 16&0@0 ran Theeolution can then be stirred

for éﬁb%ﬁ@fﬂ%‘c‘b %%Ifr%g{yté\%lakngo@tgé]yooﬁ{k@a 3 ptd OF about 9.0 to 9.6.
In cbhﬁfna@:%‘bbbﬁﬂéhbé tie é&lané@rsnsmfred RSTQiut U4 PBURDL Thé IoeT T-

particles (rHDLj as described in Lerch et al., Vox

treatedh gutrackcantien e adjusted tsa pH Qb@'%?Ut%ﬁr’fQWa@ using, for example,
a SRR o AR B gl T8 BB BE b A Y00

can\heh esadiidd dLappxithatsly 369 grQMmeblaemab@qmeaént m the
adm ni ster the conp03|t| on by any conveni ent route

plasrea cantaieingdmation: sThe AUSRAIRIRIE Fan dien Be stied iRy éﬁ{qaéﬁ 30
t
rinffh BB R RS EEAL Y5 2% piA PR ciment.

suspansiohayanl bé stiged fomabautehtoud hosrs cAtfitee aidssuch as C1000 can be
i ntramuscul ar,, i.ntrapetjton intr reb

addeR At gt R Ut 0B B A10Ltp PR &P oY Weighitgand the

mixfufe Tan 158 @hvred @&' é‘ﬁﬁmm’i&ﬁtcﬁ@bo@% B\Rinutes C‘Pﬁé's@ﬁ:ﬂlé’ AAT

conventi onal net I'n sonme enbodi nents, ApoA-|
fraotuenmasumemtmjsmgted fram the prenipitatadfusaed snhca/ApoA-l and

I t
contAihirAlag L piey UPReUE TR BEsBy G e AT, s e, The AAT
filtrdterda 5é broestBETFIRRESWAIIE the RIrREE &iliRAA IR pAdsipitdte can be
according to the present invention can be adm ni stered

collegtegdfor &ittheripuriicatien.a pdermativelyy Amoet boyed g dmed silica can be

t €ac
sor AR S SRY R ABATLCSS R ed Bsoyoa by
incubatidprinB-900 tnite Trisngt & Ip&hom to 0] paferabldat ag)H ofeabmat 9.5.
wi t hout reachi ng a dgse that produces inta

Aftegsppasating HATand ApoA-IThethREteINg S0 ta%eeﬁﬁ gmh%rrfg)r example
with ﬁ%&ﬁé@s ggﬁbﬁs 8\{ the indication, fornulation,
and node of " a I Strat

ion and has to be determ ned in
[00®4gc! i nilnadome eéndbadimeats, the idvention pravidesesmethad ef separation
andI ggrllffc%tllon of AAT and ApoA-|I wherein an AAT/ApoA-| solution is treated with
dithiothreitol (DTT) and fumed silica (AerosilTM) under conditions where neither
protein binds. The soluble AAT/ApoA-| fraction can be separated from the
precipitated fumed silica/contaminating proteins yielding an AAT and ApoA-I-
containing supernatant. AAT and ApoA-I| can be further purified by ion exchange
chromatography and separated during a hydrophobic interaction chromatography
step.
[0095] In various embodiments of the invention, a Fraction V4 paste can be

suspended in a suspension buffer (e.g., 50 to 150 mM Tris, 0-30 mM NaCl, pH
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[0089] The invention also provides a nethod of

treating an individual suffering fromfamliar
waledovorency of ApoA-I, as well as other indi cap¢DOS20081009745

whi ch t het herapeutic use of ApoA-lI can be useful, for

oot FEGTR Clo ShaR fEP) BE3hTed BEA TG 1 HBEREF0°C. in some

embicfieiehts ithe pHbltheesuspeasiophaufdr carsise batwelers Odsand 9 6. In
vascul ar di sease associated with di abetes s vvel_t
certapy 9mb@danant§emeesu$ﬁqr§mfhm 9e@tlgr@aisf9§ 223 B0UFhi Hhe AgIpunt of
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a tofiarafLe of 45 e T GF 2 RETRBHSLIR | Shholin HiRT ggbled To 0 to 10°C.
[00blBgr apeut ePTﬂg sotfer sJ G988k $hér‘i18ektfbdt86 YifPCdieHiSEhreitol
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(DTé*h’eodufuﬁmdssllmaw(aAerneéM)J &N hean |b@ead dﬁﬂﬂi@dTrdﬁ buffer
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thenf\bé/é’tli're@léfﬁr at lé@hst abagusel nﬁﬁ@tésl atb; Rehperatgredfabdue 0-10°C at a

for exanp fumed silica % Aerosil T

pH @%&I@wtw ag@@tG ( Lmqmp emb@@aterftsct A@Q&Jﬂlorbpﬂ"a\l/bbﬁgstl"eddfm about
2-4 %Jbg?gl.dfhé Elék!ﬁ g as{ﬂl 4 Né?J df{:%l)r{ fﬂ\*_mﬁ egg%lt approximately

rirazi ne Proms

16.7 yegneiiter bragmﬁeqw&éfennm meCmﬁpmwc)ontlamusg)naste fraction. The
enbodi nents, the furaeg) silica i

susgefsen capdhen bsoikeed oral ﬂ@ftﬁbpp&ésaﬁﬁwﬁ%s @g' ndt'&[@t? 10°C
whllferrﬂ5|rﬁ5|ﬂ J@A% F@Béﬁt@o?@b% I Hséth érﬂSSdrﬁﬁ&ﬁS'th@%lutlon can

ut'e lI'ess than pH 1
be diiztenlifotr Z2aboat 1e4r hben‘sovA filter aid suchoas b‘élOG@ cHn be added@t a ratio of

el T B R, AEFAI ARt By Ao
stirrB#8HA FRRImuAT6F Adutas MhulesPThe s’éﬁ@blém@\‘ﬂm;}& (fkactidh can be

yet another enbodi ment the pH range can be 9 up to and

Separated ditamg the prw@tegéwneﬁélllmomgmmatmg prejeiagafaslexample,

o Y 7 DRATIAGA BL R s o
sepratMTthérfd nﬁ@s‘}h(ta fbh@xdﬁuﬁﬂilea@énﬁﬁoé\aﬂmm leinab@ employed

sol utions can be further processed_b of
[008dt hods ANDwRdi APeAvw captbe iyrther pufi ﬂd wmg ma&xcaﬁngfeor

chrc%ﬁ?f%r%gh)? gﬁd gﬁﬁwﬁn %@rﬁtﬁﬂon%gg@?%?%}rggﬁy as.described above,

excepbmdt raunirgy thie Hymopm&wumteractﬁuhrhrénmmgmphy\(tlI(b)asiletp, ApoA-|
is fug@jlyt @ugg\ﬁlﬁ&%gglang? Ag}f'gl'gae Thpen wbaus fegrout%i/iﬁi a vs?abs%ult)uffer
comprising 50 mM Tris, 7.5 M ammonium sulfate at a pH of about 7.3 to 7.5. The
AAT combined column flow through and subsequent wash are concentrated by
ultra-filtration, and diafiltered into a phosphate buffer (about 40 mM sodium
phosphate and a pH of about 7.2-7.6). The final AAT concentration is preferably no
greater than 7% protein. AAT elutes in pharmaceutical grade purity from the HIC
column.

[0098] ApoA-I as eluted from fumed silica can then be further purified as
described above.
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NaCl at a pH between about 8.0 to about 10.0, and
stirred for a mnimmof 1 hour at about 0 to 10C In

W@ e/ 0z8Thodi nents, the pH can be bet ween about POI/0S20081009745
9.6. In various enbodi nents, the suspen5|on can be

d f -
[0 0?@'(] :nr g klé%?)n%igntb% rﬁen% é‘"ﬁ)é'ﬁ&gﬂ ?\HE rglég}cfo?ﬁgé’eparatlon
andpwrtfication of NAT agd fA;mA I wne(&nam AAFII'/ApbA) sodioaris treated with
ield, the Tris buffe

o7 8 B dhied ik ana ten passabhidvgh g o £6Raads 6o lusen under

conﬁﬁloﬁg@ﬁé}é ifh@r 'A%AQT n@PRAT Hind %o theidiEkéha lumn, the flow
cool ed to about O0'to 100C. [0093] The Tris bu

throsigbsing cantasted with & HI€ roshiren unden canditions rspdhabApoA-l binds
DTT. c he .JIris

andfiR ke ind SRl Ad KEserpiitei PadtARSAT o ke PAf4hFdyfon fraction.

Aﬂe@bﬁ@beééréﬁ@n&q ART ameAﬁ@Autﬂh@mwaha Apbdre| sbmtalrfflg solutions
for a m ni rum of about m nutes at about 0 to 1Q0

canze frihiar processed Ly, any @f U\eamempct%km@wmu ine thsoant fenpretein

oo RO L4, 2 RER oI A B 1l fgion of AAT o

ApoAbhut 7.5 to 7.8 using, for exanple a dilute
drochloric acid solution. The funed silica (

00dPinr o Incedan emﬁodysewtsc GoNYiachian Vi Basis can be suspended
Wlt e@‘éé@é?&r ePatiod, 3 ét?l fith SR ROIGsHEN &4Hd filfered. The

pl asma contalnlng fr e suspensi on can
pH Dhtm MTbﬂtpoA-daﬂltrfate can Hecadjustl toi abawt s . hito [7oky for example, by
f .about

.5 .00 |
the BAIBENTRGH dite B oborenE PR sclifart °The oo e B Ceidhe AAT/
ApoA| flitReIESn then bbta%" usted télé‘fo r@ﬁnﬁl&?q /&R A3Pe0PGiby, for

a ratio of about parts ifter aid to one part
exapipledhe a@ﬁnm gha 2 Mrida€heolutiqn.ul éedd‘rVCdescﬁwﬁyeaﬂJtﬂQied

AAT PR ChIFRt o4t Bien B8 2Bl Bitacty Satd s SRioafdrasy golumn

contdinig & éhl@ﬂ/e%&ﬁéngeaéém&?étﬂmm@ witB apr eqdiityaitios ibudfed (e.g.,
filter press, vyiel the AAT final filtrate. The AAT

abopt £ mMeTrctsaramowtaie sfédi Tedirabut TeHNBcieondustivity).

Corrctérb\ rfaﬁ é‘@toﬁéléln%l% erna |ve ?@fhé@%ﬁﬁ'lr{) ﬂ%%ﬁ%r&%&a‘oﬁqfﬂow
thro‘élghl ca can be separated by centrifugation. El ution of
10088, HinAYE R i e o bR by acing
amrﬂBnﬁ‘}i’l‘}’%lfgtef’to ab‘flﬁglrc -t egh? bﬂ%f%@f"ﬁ@l\ﬁ\ﬁ’é"f‘ ! IE1‘?1"et%olutlon can

_ otel ns can be rther for exanple Wt
be fﬂtsre@aaddﬂmledhecbmHWeolt[mmqt Has benmequihbdatedamlm an HIC

ot SR B oA A R A e Rn e B S Siming efuent
and¥Ltidh Yithl SddifiGadISPhsM bliffer can remove any AAT retained in the column.
The combined effluent and washes can be concentrated, for example, by
ultrafiltration, and diafiltered into a phosphate buffer. In some embodiments, the
final AAT concentration is no higher than 7% protein. Once the AAT fraction is
removed, additional impurities can be washed off of the column with a 0.1 to 0.2M
ammonium sulfate solution, and then the ApoA-| can be eluted from the column

utilizing water. AAT elutes in pharmaceutical grade purity from the HIC column.
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dithiothreitol (DTT) and funed silica (AerosilTM
under conditions where neither protein binds. The

W@ 00al0tE54AAT/ ApoA-| fraction can be separat ed PCDDOS100€009745
preci pitated fumed silical/contam nating proteins

Apol FARU AATEaRRE B Re BRSS! PLGBR, AR Rl AtinaY Hoscribec

abogér omat ogr aphy and separated during a hydrophobic
i nteracti on chromat ography step. [0095] In various
EXAMBY&Sent s of the invention, a Fraction IV1 paste can

Exalfpl £ PRERaT RE T TP rton IV Préeipitae 10 o)
[0046@]st | Hudah plasmaiwasionled td about 0% abdiajasteditopiiref about
7.2.pEREaapobwan il B2 coBe OB Rt AR (ihend the

temEé?aQGRﬁv% |GREreRPtoSapprofitnately 22°€ . hPHE predipRaPidbforfied
uffer used can range from6°to 18 kg's (or 12-16

(Fractjos)l) was remoyedthecentrfugationtasifitratipri.r act i on

1003 053c5, dthe Hires afspeihafat frond ind PBRERDIGRARE e EHdiusted to
abogf pH 8.9, 3n® cbRMéthanbhwas arideddtotadcdhdentitidn. of[dfP6kimately
The Tris buffer suspension can then be treated with

20% (/W) of e éemppratoreryvasdben lavereditri s, @nerthgimpdyrpwas again
oGk A i LAARBRYL o 1 oRMAPEAB Al Pyl (Practin

Il + HDlwag eetaa’detfdaeotfbepﬂtpdse?d Lor at | east about 30

m_nyt es _at t enper at ure, of _about 0-100C at H of .
(00494l ~o. e Btrafasor pupermatans g AR Ve PracadiE v adiusted to
o P2 SBHTELSY 105 oMl dndd s ool appatesto 200
(vivl6T e dempetaturewas| adjusted dai-54L e Thei precipitate thatrdormed (Fraction

P T LR 08 R0 v o
of alfi¥te. WAid PrdBlibAlIY Eiaﬁﬁe SotbinafARPOApoA-I0 ak Avéll & comtaminating

sone enbodi nents, the solution can be stirred for
proteinsui@nd lipidsours. A filter aid such as Cl000 can be

exafP5% buineAlbD.of AGBR ity ROLE {4l b ApiGuRiEer apons
2.1 st iggftatioh 6f ApoiLan@fAATout 15 m nutes. The sol uble
AAT/ ApoA-1 fraction can be separated fromthe

2.1.3r &anption:IVa extrasdion and presinitationef fae firaAdl fractian

1005 B e BB, VL Blorl 535 ket TR buter (100
mMf s pH0l6)@md tirrecforPheurscat2-87C Litle momount afi boéfer used was
15 &”ﬁ'p? Eﬁgé@égﬁgg%gﬁga@gg}?g Or'{te\lnir(\:giel Pra?:ﬁorf\.u tI'wc]aeslruspension was
then cooled to approximately 0°C and an amount of an ethanol and sodium
acetate/acetic acid solution was added to the Tris buffer suspension to yield a
suspension having a pH of 5.4 and an ethanol concentration of 12% (v/v). The
ethanol/acid solution was added over a period of 30 minutes as the temperature
was cooled to approximately -4°C. The pH/ethanol conditions were then
maintained for 2 hours. The filter aid C1000 was added at 100 grams filter aid/Kg

of Fraction V1 precipitate. The mixture was then stirred for about 15 minutes. The
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chr omat ogr aphy and hydr ophobi c i nteraction

chromat ogr aphy as descri bed above, except that, during
wo b@okgsispophobi ¢ i nteracti on chromat ogr aphy ( HP@/US100$1009745

ApoA-1 is finally eluted with water after AAT has been

soldSREART Rishertir (AT, Hlle ey Senafimely i 4o thethlidle fpoa-
matétial B\Afiltratiohiwitida <ﬁd1b3 predsl ({d\potph]t I_Blugmplta_td) subsgquent

wa re congentrat tra- trat :
2.2 4 ﬂ'ﬁ?%’?@'d'qﬁﬁ?ﬂ°g erﬁg%hgte buf:‘er ?albgﬂt 28 mvi
2240? UHR RSP DAl DAI%aRd ®ilied about 7.2-7.6). The final

concentration is preferabl y no greater than 7%
[00 pﬂ@t]el n Asﬁth'é teimparature of tize Addekiltratelwas adjustad ta gpproximately

5°C fiRuhH the St WHkadtineert fordianng o ufig' £ NaBIl, afier pH

adjudBRLat [WWasl AdSA® §EBREEMPAMGH of 8@ MNY EMHd DT T-treated filtrate
provides a nethod of separation_and ﬁurlfl cation of

wasAhenanixedforn2 ihomre abappraximatelnpd & while maintaining a pH of around

0.4., FifistEsitita (AThRian RaQHTES 151 i@ e e SRURBH 358 concentration
of apbﬁj)@nafél her7 é\moﬁabnfaoéqtﬂﬁé]eht indtheplaseal-conteiniritppaste
col um, e flow throug belngicontacted wth a HC

fraction ufﬁhemtf@enétﬂwais mn syredhIAr apRIAXimalelydt haHpakaT
temp&fERL ?é’rloﬂhb% e5hd piB?éBPﬁ% iha iR QFK?AThe;ﬁﬂxFAgﬁja%ooo

ough ractron. ter sepa ati'on o
wasAmlkd at 4 hatic\efT3 kgiedkg\pbAvrhed silicaj and thes olixture nascstinred for

aPPRAMEIEY A SAES: | BAOITHIE AT RISHHGE YEsRcsratategy rom the
preé’lﬁﬁélﬁésfum&‘@hé@aﬁé c%Htérﬁll%ﬁné ‘brroﬂéiﬂé Uélﬁ?td fﬂféerreéé\'Elleldmg the

In certaih enbodi men
AATFﬁnaaltfultnatel \Ihepassnemn asgesiveulated thirough lt,he &hterayess until the

v aIe with DIT and Aerosil(tm, and
desygéﬁ%\fegggc%g@yﬁﬁs& ?W& AAT/ ApoA-1 filtrate can be
222dJIélﬁtE§d:Hdhg’i¥’GhPoﬂralo§ﬁhﬂ'\)7 for exanple, by the

addi tion of | ute hydrochloric acid solution. The

[00d6dduct iThe Wff inah éltm&er/waaao@uphedrdlreeqtbrt@t@@ncmrﬁmatggraphy

coluﬂ#éfﬁfaﬁimbamggl A g?ég?ij %g&@b@%é@lﬁ{ aﬁ%@&%&%ra iGh buffer (50

mM plhlis; <|‘UHJ|8 @) Vhé y:onalmtu wazdoadéd Ap apploXimiatelp 68 % afhits peotein
plied direct onto_a chr.omat ogr aphy col
cape@m wnth.thg Aa‘hT ﬁnaﬁtresee hﬁﬂ@@mlegnw WEIE I napvaC o) the column

by v@ébrﬁ théﬁiE@ %E@Ff% @osm ﬁ@g,gérﬁp% xiMatEly 5 mM NaCl, pH

| mat el y conductivity).
approxnmately 7.4)), and AAT was subsequently eluted using IEC elutlon buffer

(approximately 50 mM Tris, about 95 mM NaCl, pH approximately 7.4).

2.2.3 Hydrophobic Interaction Chromatography (HIC)

[00108] The eluate from the IEC column was prepared for HIC by adding
ammonium sulfate to a final concentration of approximately 1 M. The solution was
then filtered and applied to a hydrophobic interaction column (GE Healthcare
Phenyl Sepharose high sub), which had been equilibrated with HIC Wash Buffer
(50 mM Tris, 1 M Ammonium Sulfate, pH approximately 7.4). The column was
loaded at approximately 40 grams protein/L gravity settled resin. During the load,
AAT did not bind to the hydrophobic column matrix and flowed through the column.
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Contami nating proteins can be bound to the col um

whi |l e AAT and ApoA-|
WG\@OBBAAWMI

| oad can
andgubspguye
phoﬁgﬁ%ﬂerﬁggén r(bg I?ﬁl\cgfr:}écged{n

fl ow t hrough.

rovi de an AAT-containing effl

washwareiconsentiated i wuitia-fil UQHOP é%‘\/@a

ndhi pEERE

[00 10 1] The
fl ow through can then be prepared POr/US#0EB/009745
addi ng ammoni um sul fate to a final

At t@%ﬁ#ﬁ*@@ﬂ%&" oftnkioSh i AT Ref g

concentrat| on of

@Q%mn was
washet fofithetidlumnsisibg HISrwakhiBuftdr. efhé c@mbﬂwd dftﬂun'imeﬂow through

gl edfto a

e g

[00 U|019r] af i Mheaprodoct wad fduad td ber>86% puoe al\ﬁphas aleterenined by both

ffer.

SD% ﬁ&@rﬂ‘
>93%ﬁ5ﬁ§%‘f&%r‘ W?I'Zé

act.@éldeféTaGaﬁg@Qf frorddwerwasityipldfig observerkanpl e,
t he net hods descri bed above.

S

n
NG

SR

di ments,

9ical [AsAYS SPRRAS

t he

2M anmohni um
active) ATt eontentiof the, Cahal Fraetion I\épaﬁteANas éartotﬁé)"/e losi apgroximately

20 1% of Bl Pek PRghia o fehF YR Flare0Reo Fioc Thpimhiiag HaT was

u

MPLES Exanpl e 1:

si ng

Preparation of the Cohn Fraction IVl Precipitate [00

Tabﬂ%ﬂﬁ”ﬁﬂ%@tﬁ?ﬁ%&?@ R

ano

ISR pEnaphelmetpyand was

é&my&si HP4E trhewébowémtuds@de&a gnfubetionally
he colum wth a O.

S PR e o

concen[fAeatinlm/Eufanabou_t A)é_‘_v/ Vg&! and the tenperpture HIC
Exp¥i§?ﬁne|n re%%(gpi@aqg oXi m T pr eCHRi tat e jpat
ormed _(Fraction 1) was|remreatedl by centrifugatipn_ or Conc.
. fititrati O i00] M]T"Th f ledatat e BratupHagtne Fansm Purity
t he abjpygedigiatse dUFRtrates JUSt ed fto aboyit pH 6.P, and
hapgol—was—added—to—a—concentrati-or—of
Toggaﬁéxilrmqém ZCWQW) TQéskmerrpepa‘;ﬁlﬁ( Q/;t%g"th iP-425 99.6%
Tﬁg?gg@o 1§78% aANg 586 (M XS WasoadE I 0BBECE 0279 | 99.7%
el ther| centrifugation ot frltratijon. The¢ precipitate
TO7Z02B80f jor nR690Fr act0.edd | | +0l477) wab.33& afi3By fpr0.252 | 99.9%
ot her uwrposes— 11001 041 The Fnlfrnfo ot—supernatant
* AAT prianey dasavdnisriecanch wansomeimes o@seryed githis step.

approxi mately 5. 05,

adjusted to 2 1% (v/v).

ooy °

T o S 50 LUAH IS Bre

and t he et hanol

concentration was

The tenperature was adj usted
2.3 Fartiet PutificatienigfiApoA-It hat formed (Fraction IV-i)

SibititeSBeah

e%néjs %gérﬁoded in2.1

were suspended with a seven-fold amount of Tris-HCI, pH 8.0, buffer and stirred for

approximately 2 h at room temperature. The suspension was then filtered through
a cellulose filter coated with filter aid (Celite™ 574).

[00111]

Solid ammonium sulphate was added to the ApoA-I containing filtrate

to final concentrations of 0.8, 0.9, 1.0, 1.2 and 1.4 M. The pH of each suspension

was adjusted to between 7.0 and 7.5. The suspensions were then incubated for at

least 2 h at room temperature before the precipitates were finally separated by

filtration through a cellulose filter coated with Celite™ 574 filter aid.

[00112]

Using this method ApoA-| preparations of a purity of up to 89% were

obtained which corresponds to pharmaceutical grade purity.
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of a paste. This Fraction I\L paste contains AAT,

ApoA-1, as well as contam nating proteins and |i pids.
waEx@aptesL: Purification of ApoA-I and AAT i nvRCTUSZP08/009745

preci pitation of ApoA-1 2.1 Separation of ApoA-I and

Exafiile % Purifitation ¥t Apoad Sr BT s alc SRt BF Ao to
fumeat silical was suspended in a suspension buffer (100 nV
Tris, pH 9.6) and stirred for 2 hours at 2-8C. The

. of f 5 kg's _qf buff kg of
3.1 3ARAESH o1 ApAr i ART: Hinliflo fa ot sflebr v ©
[004RD) COFHBEtid® I\APPaSKS RS SlispEAtedrinth SispFERYiIEH baffedf100 mM

_ethanol and sodi um acetate/acetic_acid solution was
Trisad@aaM NaCheH appraximataly S@mneksstirred foraparaxigmately 2 hours at

PRGN Feon e Syl of byt @Re el PERMimatsty 12 ig's per ko
of théplagertedonairiing fizetibAqFaictidl I NUTE snadmiZeeAAT yield, the Tris
tenperature was cooled to approxi mately -4C. T

h
buffgrsespRIfIeN Wasdieater 40 RPPEOXIRaiEdsHe fPhaParied oeg‘ approximately
15 oS nd Sl ot AR 8 e L 190 S

er ai cipitate. The m xture
[00WA ]t heThe Tris edffepsusyhensgior &vasi then ¢eatddh asthl DBT @ndfimed

siloaarons SOy TitearAdaedlp hB! e SHSPRNSIon T

conB§ B 00 by SN T RSO B pbioetiz ous

at appraximatalypéCata pHafrouhd 9MATT R pHrefttbe BT -dndjated extract was

therf BRI §odutp 4o RrdiBts hVsipeblovisia iy SRRRE, Hefpmed
siIicP'?(Ae?&éiﬁU 390) vaOthepriddiid stnaptroRithatily 6@ g?mrsvm@tmasisma

filtrate was then m xed for hours at approxi mately &
equizalgntiia theplasaa cagtainipg pesteafractien.oThe suspeasion wasastirred for

' t 380 . t | [ o .
one QB34 1y g AR B8 515 591 8™ oo e
aid R@giattlethdt a raticef $ pastsHiitepaidtiovmypartsilicd, byateight, and the
. The suspension was then stirred for _ﬁglpro_m matelé/ 1
mixiysa wag stired fasehuaminwess Thesiptebls A hdragtipn was separated from
i BERSGBBEI i SN LS Cofldhm] DIt llon s prss,
yielding the IAATE findlfiltratenr Dhe Wk Tefilfratd wasproeessehfurther wdlile the

AAT pro t S separated fromt reci pitated funed
fumefl it AR AchbrrRIEs wpsraealar fudifetoyficdon
3.2 Pr §thf plAfiedtibRcf AAT:
[00115] AAT was further purified by ion exchange chromatography and
hydrophobic interaction chromatography as described in 2.2.2 and 2.2.3.
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AAT final filtrate. The suspension was recircul ated
through the filter press until the desired |evel of
W@ b@po237s4vas obt ai ned. 2.2.2 | on Exchange PCT/US2008/009745
Chr omat ography [00 107] The AAT final filtrate was
applied directly onto a chromat ography col um
contai ni ng TMAE Fractogel equilibrated with an | EC
Tabbe @i PulifieatiormobAATeacdobdingitb Bxampled 8. 8) . The col um

_WW"‘Q'\I 65%.of ts nrnfaln trat
capagity wit erasthStePnal £t | at gec Corft aignantiC Concentrate

wer e[ renoved [ ABOib HARDINUNMADIN washi ng W an || BXAT
. . R DS-
Rylish Réhbiftion PloafY) | Pt PRIAH et %’845% ¢ yight | °
apprpxi mat el'y ), ana AAT Was sufgiigquent(bA) elfut ed Page
usi ng | EC el u} i @Dbyf (R (jagBildx{ matel'y 50 mM Tii S9L)
aboufl aBZorpt8hNeCT, pH approximately 7.4). [2.2.3
Hydrophog 081‘ | ht er act{i on Chromat ography (H C) [0Q 108]
To7de ElVBY LS rbmythe |1 BBeco| wnarawhs @sespar ed.sror |HoQ@shy | 100%
addi ng Heetedni bm sul flate to a final concentration of
approxigxgh&! y| 1 M The soljution was then|filtered and
b ed t o a hydrophobic—interaction colym—(GE
Heal | ABS®%Bheny| Séphar osfe hi gh|sub), whi ch had been
equi idnpaﬂe&:i M th HIC Washl Buf fer (50 nmM|Tri 0
To7 SN nt®0980 1 alBr oxiOiPel y %54 . TI9e4%EoI u%’?ss 99.6%
was oa ed at|approXimatelly 40 g arrs protel n/L gravity
sett| edleP®din| During the || oad, AAT did not bind to
the hydsepiveb| ¢ col yim matjri x ang flowed |t hrough the
col urma.tﬁt_lat 1e| conpl etion OF the | oad, unbound AAT
To70378) N Hg in theyipagkedseol wmrawas ovashed @fg89t he 0.432 | 99.8%
col unm Hestedg HI C Wash Buffler. The¢ conbi ned col urm fl ow
t hr ouglexgasd sphibsequent wash wer e|concent rjat ed by

tlon - and diafilltaradlintag o2 nhacnhatla
AL AT T A= AT 1 u LB AL A ! T LILL B4 A FII\J\JrJlluLLo

buf f pAPRABNAN sodi um phosphate, pH approXi mately 7.4).
0 1cw}>H7kﬁe br oduct] was flound to be >96% pure AA o
TO7&?&3 ﬁ% de’F] SDSN@age 0498 | MUt ogi (%213‘8 l’y’%ﬁ 99.7%
LI SA mer
#di o

such or nephelonetry, anpd was >93% nond
si ze n HPLC.| The rjecovery based gn the
func IABEt&btidﬁ hct1 ve [AAT content o¢f the Cghn Fradtion
|V pps] N0 to §0% or japproximately 20 to 4Q% of
Toss®ir7nal pr'asr‘ra ansdeent 0.06 javexsage, @& of| toleaspyriofaded | 99.5%
AAT WaxtragtNplve, whille a range of | 79-99% was typijcal |y
obsef vegategabl e 1: PRurificjation of AAT agcordi ng to

D

2 /n Dr ot ei /1l Pl alsna-Yi Irl\ *_NAT notene

NT 5 nyFSA?@rf erence was sonetines obser ved at this
[00%%‘] The product was >96% pure AAT as determined by both SDS-Page

and immunological assays and is >93% monomer by size exclusion HPLC. The
recovery based on the functionally active AAT content of the Cohn Fraction IV
paste was 40 to 60% or approximately 20 to 40% of normal plasma content. On
average, 89% of the purified AAT was active, while a range of 79-99% was typically
observed.

3.3  Further purification of ApoA-I

[00117] ApoA-| was released from the fumed silica by resuspending the
fumed silica separated from AAT in step 3.1 in 50-100 mM Tris buffer at pH 9.5.
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2.3 Further Purification of ApoA-I [00 110]

Approxi mately 50 g of ApoA-|I Precipitate obtai ned as
waele®endied in 2.1 were suspended with a seven-PoOl/tiS2008/009745

amount of Tris-HCI, pH 8.0, buffer and stirred for

Aref ST BEAE b LTS o
Apowi-t Imalyibe Ej’rtlfw'rl]’(ﬁuﬁﬁeﬂ ids&(dsm)aibéalﬁ) 2.3.00 11|1] Solid
cffRl b BadhesTos ekl 8076y 0B 09
1.4 ' i
o e BB RS gl itritogaphy

i ncubated for at least 2 h at roomtenperature before
4.1 t hSeparatipntafi ApoAchand AAT | y separated by filtration

oo teler e Frastiod Yy pesteRgaf RSSHAtAh X3yabFrsioh buffér (100
mM PR 20A M NSC R bHRapwroxiniately 918) andetivetfor 20hswersned
whi ch corresponds to pharnaceutical gra

d
appximelelEosep| Eheampunt of buﬁerdﬁilkzedmapgma@nm d2ikecp per kg

o SRR RS o S A 53 e b AR5 p08sh v
heatgdatet apyprokivhatedsd 8°Ovisr 5 pered dedrounda Susmessthem cooled to

buffer (100 MM Tris, 20 nmM NaCl, pH approximately 9.6)
appemdmately ©e€- f or approxi mately 2 hours at approxi mately

[00?3@& ,Therr?é“Pﬂé‘buffEr EH% siof Wa%ztﬁgn‘fﬁ%t@t?Wit‘ﬁX{bWta‘ﬂ&’fumed
g's_per kg of the plasma-contalining fraction
silicafAecosict 380)) DT TTwaseaddedze thaTris kufter suspemision at a

congbyStom L RO B S S lrGh s’ SufRElors BRUE gy fier 5°C
st PRI MIS0S o | O TRl ssoshas o i
app(oximadely (16n7 geBoy/Literplasaa addivalant in e plassracertaining paste

Bt S haEhs PRSIy ifna 5. whie
maiﬁﬁﬁ’rﬁiﬁﬁidTBHQif)ép@P@(imatélyFQﬂ.aUEIMeW431OUDBfiItEhl aifl widseadded at a
DIT-treated extract was then adjusted to about 7.8

ratiqiof 3 pastsdilteiaid tg ane aridumedssiliea. o weidht. anthihe fiwdyre was
. Syl e i. 0 [ .

surBHEBpbPLS bl JHPLoEE ARSTARIES Bl nag separted rom
the phecipitateddumedt silics/contpathatify pateios. usTig adiltep eredso yielding the

was stirred for approximately 1 hour at approximtely
AATHBPaA-Liinat fifratg. 8. 0. Cel pure(tn) CL000 filter aid was

d at (gF= - I i hil i t

[ooggféﬁca, AbsT \Kagxpgﬁ?&l\ | ﬁvdé%tégﬁéﬁhéﬂ blidedb idPeREfarkRy |
chromatography and hydrophobic interaction chromatography as described in 2.3.2
and 2.3.3, except that during the hydrophobic interaction chromatography step,
ApoA-| was eluted after the AAT wash step with water.
[00121] The AAT combined column flow through and subsequent wash were
concentrated by ultra-filtration and diafiltered into a phosphate buffer (40 mM
sodium phosphate, pH approximately 7.4. The product was >96% pure AAT as
determined by both SDS-Page and immunological assays, and was >93%
monomer by size exclusion HPLC. The recovery based on the functionally active

AAT content of the Cohn Fraction IV paste was 40 to 60% or approximately 20 to
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m xture was stirred for 15 mnutes. The sol ubl e AAT
fraction was separated fromthe precipitated funed
W@ R0000257800A- 1, and contam nating protei ns usiPQI/ES2008/009745
filter press, yielding the AAT final filtrate. The AAT
of. r e b f 14 [ .
40% L S B BHRIRCQN HSb s, 89% 51 WEP LIRS ART bad active
while @ tdngeadfi 19:99% wabdypibally obgerdvedat i on of AAT: [001
151 AAT was further purified by ion exchange
4.2 .hFyrthes prasessin@ ofi bphobi ¢ i nteracti on
0 ; -
TR e ot S YRR P el stepwith SO g 21 g Starting
matéralt ed [ 00 116] The product was >96% pure AAT as
determ ned by both SDS-Page and i mmunol ogi cal assays

ana o QR0 naoner kv ol 240 vl sior A 1IN Tk
_/JI I-Ly QD1 40 CATCT UoTl Ull LI | =\ 2 I
r ;:Fcr)d\;:g?ri/lvgase flgﬁaﬁwe fieEIbate nalHIG Efigdnt je K!A(\:Twilom egt Hie
t ¥ ebhn| Fr EEE3n |1 i paske) ML Alshd (60988 oncentrate
yo/2Blagma)40% of nor T@?ﬁ pl asng ©brRiasma) | g/l Plasma)
75 00.5681€ NUT 1 ¢.6550 ART gasoaci|i VE,N/ANI T € a 0.450
L 990 yrpicallybbserved—3-3Further
N 05.4600A |l [$940l17] KB Dét. Was §.88£as¢d None. Det
A-1fiomthe fuped silicg by resuspending the fumed silica
separated—fromAAT T1—step 31 T 50100 nmvTris

buffer at pH 9.5. After subsequent separation fromthe
Exahypieds:s iPurificdtiorn of iApd A aindoAATT by inelgativeanodedénexchange

may be further purified as described jn 2.3. Exapple
4: Puri fqh@amasﬁga@pwsMvwsﬁobmws?pheh'%ﬁ%@pn
dr ophobi c Interaction

chromat Wragwog?gpgzpar ati on of ApoA-1 and AAT [00 1

Chr omat ogr a
18] The Fraction I\L paste was suspended in a

5.1 sufhmificationwiffeDTT1a0d @ilidai s, 20 NaCl, pH
1003881 0xi at@cfion el the a0 angl i8R vl AT ana sitica

weréPRHoYneat Rl dedetibed ih d3@mMe 41, the pl asma- cont ai ni ng
fraction (Fraction IV-i). The Tris buffer suspension

5.2.wason&Exchange Gppomategraphy 43C for a period of around

10033721 T S RETABSEL A PRI BBl it about 7
by tRé @dbitigRrbfsa Hilste Hydroeribti¢ aeld S80jion DThevsumdadtieity dthe AAT/
the Tris buffer suspension at a .
ApoA-| filtrate was adjusted to approximately 15 mS/cm at 22.0°C by the addition of
a 2 M NaCl solution. The pH/conductivity adjusted AAT/ ApoA-I final filtrate was
applied directly onto a chromatography column containing the anion exchange
resin EMD TMAE Fractogel 650 (m) equilibrated with an equilibration buffer (50 mM
Tris, pH 7.4, 15 mS/cm conductivity). Contaminating proteins were bound to the
column while AAT and ApoA-| flowed through during the load. The AAT/ ApoA-I
containing ionic exchange column flow through fraction was processed further as
indicated.
5.3. Separation of ApoA-l and AAT: Hydrophobic Interaction Chromatography
The AAT/ ApoA-l IEC flow through was prepared for HIC by adding ammonium
sulfate to a final concentration of 1 M. This solution was then filtered and applied to

a hydrophobic interaction chromatography column (GE Healthcare Phenyl
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concentration of 30 MM The solution was stirred for 2
hours at approximately 50C at a pH of approxinmately
wW@2009/02%184 f uned silica (Aerosil (tnm 380) was tPERUSHAENI745

at approximately 16.7 grans/Liter

pl asma equi val ent

in
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Purification with DIT and Silica [00 122] Extraction
of the Fraction IV-1 and purification wwth DIT and
silica were performed as described in exanple 4.1 .

The product was >96% pure AAT as determined by both SDS-Page

and immunological assays and was >93% monomer by size exclusion HPLC. The

[00124]

recovery based on the functionally active AAT content of the Cohn Fraction IV

paste was 40 to 60% or approximately 20 to 40% of normal plasma content. On

average, 89% of the purified AAT was active, while in 6 runs, a range of 79-99%

was observed.
Throughout this specification the word “comprise”, or variations such

[00125]

as “comprises” or “comprising”, will be understood to imply the inclusion of a stated

element, integer or step, or group of elements, integers or steps, but not the

exclusion of any other element, integer or step, or group of elements, integers or

steps.
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5.2. lon Exchange Chromat ography [00 123] The AAT/

ApoA-I final filtrate was adjusted to a pH range of
wW@bwman2s754 by the addition of a dilute hydrochP@r/U82008/009745

acid solution. The conductivity of the AAT/ ApoA-|

blafir at dj [ :

(00326000 SRS SdOinaeRaiy@lElioh3 o Sl may be

madeHocihedparts prévioustly deseribedWithdptodepartingdton ithe spirieor ambit of
was applied directly onto a chromat ography col um

theEBﬁﬁﬁgﬂpﬁ@“PHe ani on exchange resin EMD TMAE Fract ogel
650 (m equilibrated with an equilibration buffer (50
nmM Tris, pH 7.4, 15 nS/cm conductivity). Contam nating
proteins were bound to the colum while AAT and ApoA-|
fl owed through during the | oad. The AAT/ ApoA-I|
containing ionic exchange colum flow through fraction
was processed further as indicated. 5.3. Separation of
ApoA-1 and AAT: Hydrophobic Interaction Chromat ography
The AAT/ ApoA-I T1EC flow through was prepared for H C
by addi ng ammonium sulfate to a final concentration of
1 M This solution was then filtered and applied to a
hydr ophobi ¢ i nteracti on chromat ography col um (GE
Heal t hcar e Phenyl Sepharose hi gh sub) that was
equilibrated in an H C wash buffer (50 mM Tris, pH
7.4, 1M Ammonium Sul fate). Initial elution during the
| oad provi ded an AATcontai ning effluent, and el ution
wi th additional wash buffer (50 MM Tris, pH 7.4, 1 M
anmoni um sul fate) renoved any AAT retained in the
col um. The conbi ned ef fluent and washes were
concentrated by ultrafiltration and diafiltered into a
phosphate buffer. Once the AAT fraction was renoved,
additional inpurities were washed off the columm wth
a 0.1to 0.2 Manmoni um sul fate sol ution, and then the
ApoA-1 was eluted fromthe colum using water. Table 4

Average yields of 6 runs according to exanple 5 *AAT

Potency interference at the HHC Effluent. NN A = not
applicable as AAT is present in fraction, but the wash
with "water for injection” (W) is a waste fraction
and AAT is not recovered fromit. [00 124] The product
was >96% pure AAT as determ ned by both SDS-Page and
i mrunol ogi cal assays and was >93% nononer by size
exclusion HPLC. The recovery based on the functionally
active AAT content of the Cohn Fraction IV
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paste was 40 to 60% or approxi mately 20 to 40% of

normal plasma content. On average, 89% of the purified
WO Sactive, while in 6 runs, a range of 7BCDOS2008(609745

observed. [00 125] Throughout this specification the
CLW§ conprise", or variations such as "conprises" or

conprising"”, wll be understood to inply the

Armémd]gor lpfmfymag ApelipepreteintA-| (Apcey %m Afghep 1 -Amtitrypsin
or ele n egers or ste ut not
B e sircim5tasing hadin AP TAQipe contaging bopy proteins

&Srﬁﬁ P'el enents, integers or steps.[00 126] It is to
nd st ood that vari ous alterations or additions

o) 5
depart i s BREIAT L FARIE AT ESDRTNE APORY and AAT
ﬂonsamrawﬁaﬁl%owﬁl dontélmmg fradtibm fropuanfAATIgontaining fraction;
Apol i poprotein A-1 (ApoA-1) and Al pha-1 -Antitrypsin
P f rpilﬂfgn? AR & phétrﬁﬂcélmé&ngfdcﬁﬁ?ﬁltf/lfﬁﬁh itee ApoA-I
con ai ning both proteins conprising : reatlng a
cenfaining fragem #chsma fraction conprising ApoA-1 and
AAT to separate an ApoA-1 containing fraction from an
AATii)contpurifying AARte pbarmacqutipal gf@dmgum,yo‘mm the AAT containing
&hatr nmaceuti cal grade purity fromthe ApoA-1 containing
N-on: and iii ) purifying AAT to pharnmaceuti cal
grade purity fromthe AAT containing fraction. 2. The
nmet hod according to claim1l, wherein said net hod is
used for |arge scale purlflcatlon 3. The neth
2. Ba@me}hﬁg acsOrqing e ¢ alwqbrvghefetmwgtraethq%smﬁarfor large scale
P? 0Eractl on is selected fromone or nore of Cohn
ractions IV, precipitates fromKistler- N tschnmann
supernatants A and A+l, and ammoni um sul fate
precipitates. 4. The nethod according to claim 3,

3. Thehtethot Rcortingito eRii® Golinereiratte stamdghmmaﬁ?qﬂasma fraction is
fraction IVi. 5. The nethod according tqQ cla

shlectedfrommengar mesaof Cona frastions Vs eaect'reﬂ%teﬁ ﬁrom Kistler-
mﬁs&ﬁnﬁﬁﬁﬁéﬁnﬂatgptg ﬁ %n@EAl‘IO q Pa%g@gggﬂ? tgﬁgﬁieabl‘@ci'pltates.

ereln are ho

4. The method according to claim 3, wherein the one or more Cohn fractions IV is
Cohn fraction V4.

5. The method according to claim 1, wherein AAT and ApoA-| are not exposed to a
pH of 13.69 or above.

6. The method according to claim 1, wherein AAT and ApoA-I are not exposed to a
pH of 13 or above.

7. The method according to claim 1, wherein AAT and ApoA-| are not exposed to a
pH of 12 or above.
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pH of 13 or above. 7. The nethod according to claiml1,

wherei n AAT and ApoA-1 are not exposed to a pH of 12
w@rooabzareds 8. The met hod according to claiml, PEUSI008/009745

AAT and ApoA-|1 are not exposed to a pH of 11 or above.

9. The nmethod according to claim1, wherein the nethod

conprises: a) treating the starting human pl asna

raction which.is, used gs the st in I
8. THEesfon SRRinG 1, 5ime wiETel) Ab 3L ABOS)! e it Elposed toa
M oF MAi dradbidve. APOA-1 from the solution by adding a
sufficient amount of a | ower aliphatic al cohol and
ensuring an appropriate pH of the solution so that
ApoA-|1 precipitates and AAT remains in solution; c)
9. Erparathod gcpordingta akaird 1pwdrereint thermethodscomprises:
contai ni ng AAT; and d) separately purifying ApoA-I and
dATeatingothe starting kumangéssmadractiopsvhioh i asedasitbe starting
rade purjty. 10 The nethod accordjng. to claim?9,
BRI RUEhANat BathiARPAC PR A B.oie SPIuBeh | <
solubilized at step a) in a buffer conprisjng about

prespitating ApeArh froab g salution biradding a &pffg:igpq qmpunt of a lower
AR 1 Syl RGBS BECS BB 56 i pon

step to ap

pregipitatés andAhTarémaims inlsopltimn; ¢ al cohol is added so
that the concentration of the | ower aliphatic al cohol

¢)Sseppating Précipittee (MIoA-| frdeh thBsoluotdmedntxiting RATD, dral

claim 11, wherein the | ower aliphatic alcohol is

%%btelylﬁuri@ﬂ'?g AEBbACarRf AATHNhe 6r floré PrddessMiesteps to

IS precipitated at a tenperature at or bel ow
Alrgaceuticahgradetpisityaccording to claim 1, wherein the
nmet hod conprises:a) treating the human plasma fraction
which is used as the starting material in such a way

10'&6&%%89@1%? '%gé@%pﬁlﬁrﬁ,é %]%%?ql ﬁ%‘ %hﬁf{fgbb@%l@ﬁ%i%&gﬁﬁpaction is
SSubiidéd APy aPinslBufier é&ﬁpggiﬂgdab‘&ﬁ%d—ﬁ@ R¥NAGis and about 0-

agent; c) separating ApoA-1 bound to said ApoA-|
20 mMiNpGlgatra pHrofrahdut 8s@tail0dh cont ai ni ng AAT;

11.The method according to claim 9, wherein the pH is adjusted at step b) to a pH
of about 4.5 to 6.5 and a lower aliphatic alcohol is added so that the
concentration of the lower aliphatic alcohol is about 5% to 25% (v/v).

12. The method according to claim 11, wherein the lower aliphatic alcohol is

ethanol.

13.The method according to claim 11, wherein ApoA-| is precipitated at a

temperature at or below 10°C.

14.The method according to claim 1, wherein the method comprises:

-38-



d) eluting ApoA-I from said ApoA-1 binding agent; and

e) separately purifying ApoA-1 and AAT in one or nore
wEe@eesysng steps to pharmaceuti cal grade puriPgT/us®ns/ 009745

The nmet hod according to claim 14, wherein the ApoA-|

BL0Ek b B pgggrgggﬁagt.gh;gﬂégwgsgg sGfe sfartiyB aterial in
Slich awidyothat dporndi aed PATCAR bothSsoldisiligédy t he ApoA- |
bi ndi ng agent is funmed silica. 17.The nethod according

bPadding '@nlﬁipo)ﬂmftr KdiRg ANt and eRSWHirRs ahappropratd pH so that

silica by incubation in a buffer conprising about
Bm&dwlm to the added Apobrl kipding agent; 10. 0. 18. The
met hod according to claim 1, wherein the method
cosgparatisg AppA:-F eaundtp said A:pm‘&rh bmdaegragenhﬁonbﬁh\evmmon
s used %%\ he starting material such that ApoA-1 and
h sol ubilized:; b) adding dithiothreitol and

fumad silica under ond|t| ns,.at whi ch nei t her ApoAl
Aopluag Ancir! f18m tid ARRAT qul%agep &8 ating {he

sol uti on contai ning AAT and OA-1 fromthe funed
@,) serarately pakbying Anaf-| and o'R—CPnQ:@htTmfﬂMﬁ@CGSS'ng steps to

%ﬂﬁé@é&f&g %'?dgﬁﬁﬂﬁ-at' ng AAT and ApoA-l1 fromcertain

protel exchange chr omat ogr aphy; e)
separ ating AAT from ApoA-1 by hydrophobic interaction
chromat ogr aphy; and f) separately purifying ApoA-l1 and

15. e méthedacebrdiRg o BIAMERS iitereire e ApoRNdi rﬁ@iﬁglﬂge@ais selected
ﬁc,'lmade purity. 19.A nmethod according tg claim1

&y fumed ﬁ'BCfmeQ lipd remayal aasnt ay aspesificApaiwé binding ligand.
mat eri al such that ApoA-I and AAT are both
sol ubi li zed; b) passing solubilized ApoA-1 and AAT

[ ough .an ani on-excha I ondi 1. :
16. 15 SR rEprda fe P iReli 4Rt SSRAE! ploRitiy HHERs fumed
gm;aj_rm to forman ApoA-1- and AAT-contai ning flow
through; c¢) contacting the ApoA-I- and AAT-contai ni ng
flow through with a hydrophobic interaction
chromat ography matri x under conditions so that ApoA-|
17. Phedsethnd assdrdingdd skaimol 6;wvherein ApoA-| is eluted from fumed silica

by incubation in a buffer comprising about 50-100 mM Tris at a pH of about 9.0-
10.0.

18.The method according to claim 1, wherein the method comprises:

a) treating the-human plasma fraction which is used as the starting material
such that ApoA-I and AAT are both solubilized,

b) adding dithiothreitol and fumed silica under conditions at which neither ApoA-
| nor AAT bind to the fumed silica;

c) separating the solution containing AAT and ApoA-| from the fumed silica to

make an AAT- and ApoA-I-containing supernatant;

d) separating AAT and ApoA-| from certain other proteins by ion exchange

chromatography;
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d) separating the soluble AAT from the hydrophobic
i nteracti on chromat ography matrix; e) eluting the

WOR®ALS784 om t he hydr ophobi ¢ interacti on chrone@DYR2P$1§09745

19.

matrix; and f) separatel y purifying ApoA-1 and AAT in
O] Serpdraliis AT AORT ABBA R o BnBER ST BlyoRi@BEraphy; and
P R URTRY N e T

BibaiacEutiel §radetpaitput 22C. 2 1. The nethod according
to claim19, wherein the solution of ApoA-1 and AAT

applied to the hydrophobic interaction chromatography

matri x conprises 0.9 to 1.1 M anmonium sul fate. 22. A
Awnéthddancording do tctaismy, whetelire the aeshioth goripdises:

further conprising a viral reduction step.23. The
aptréatthgtheostdrtirg tnaterialisuch2hatvipoAi rartd&AViarelboth solubilized,
reducti on step conprises pasteurization at about 6CQ0C.

BY'pasditg 8BlubiiizeackssAll aadt RAT itidoughan ah©heextrfahge column at

asteurlzatlon step IS carried out_on a solutio

@Qﬂﬁﬂ*%ﬁ Hadet Wh@asnelﬂwm% koer HAd kind tathe a,fakexcmnge
¥¥§| 0@%%%;& Ghat %nd%o?A @I@*Ppon 3?98[@*1”9 to

4 mhere n the V|ra ohpri ses
{}))g(:: tr{t%{:t'gggnthteh ng &nd 'M‘F cpoaﬁlnﬁ% ﬁﬂBM&h Wltrhaé hydrophobic
interaction chromatography matrix under conditions so that ApoA-| binds and
AAT remains soluble;
d) separating the soluble AAT from the hydrophobic interaction chromatography

matrix;

e) eluting the ApoA-I from the hydrophobic interaction chromatography matrix;

and

f) separately purifying ApoA-l and AAT in one or more processing steps to

pharmaceutical grade purity

20.The method according to claim 19, wherein the conditions prior to the anion-

21.

exchange step are set to a pH of about 7.1 to 7.7 and a conductivity of about 15
mS/cm at about 22°C.

The method according to claim 19, wherein the solution of ApoA-1 and AAT
applied to the hydrophobic interaction chromatography matrix comprises 0.9 to

1.1 M ammonium sulfate.

22.A method according to any of the preceding claims further comprising a viral

reduction step.

-40 -



WO 2009/025754 PCT/US2008/009745

23.The method according to claim 22, wherein the viral reduction step comprises
pasteurization at about 60°C.

24.The method according to claim 23, wherein the pasteurization step is carried out
on a solution comprising at least 40% w/w sucrose and at least 4% w/w

potassium acetate.

25.The method according to claim 24, wherein the viral reduction step comprises

filtration through a filter that can remove viral particles.
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