WO 2012/ 012773PCT/ US2011/ 045099 MANUFACTURE OF | NTER - ALPHA - | NH BI TOR
PROTEI NS (1 Al P) FROM PLASVA CROSS REFERENCES TO APPLI CATI ONS [ 0001] This
appl i cat iwo 20izitpe3priority to U.S. Provisional Patent Appliseatiioesvoseri al
No. 61/367.331,_ filed July 23, 2010, the disclosure of which is hereby

i ncor pdWANMEACTURE, OFy INTER:ALRHA - INHIBIT@RRRQTGING HAIR) FROMFIASIMA
BACKGROUND OF THE | NVENTI ON [ 0002] Unli ke other biologics that are produced
vi a reconbi nant expression of DNA vectors in host cell Ilines,

pl asma-derived protein ?E@@ f TWH ood and pl asma
donations. Thus, the s?;;g(?%stc}?:‘%? ese p$ggu§:$['ssﬂcann9t e increased by sinply
i ncr easi n(? t he vol une of production. Rather the |level of comrercially

avai | aH080Y | Bosapisatien daimss nriopity odU By Pravésiensh Prtant Apigpierny Sefal lovod and

pl asma t4,GN i Sy d i . i [ i jlability of
raw hurf‘gnggfjgghglefi g?fy%ézm]?ea%?au&é&%?f‘;r)lléf\?vhg as nlﬁfgi ﬁceérrpglljg %bq%}c[)%iljt)?act ors
that havfrdnes sielts @strallfosdiegurpeseper ci al markets, incl uding

I nt er-al pha-1nhibitor proteins (lalp), such as Inter-al pha-Inhibitor (lal)
and Pre-al pha-Inhibitor (Pal), and Factor H. [0003] Inter-al pha Trypsin
Inhibitor (lal) is a plasma protein that belongs to a famly of protease
inhibitors (Inter-al pha-1nhibitor proteins; Iall\% with roles in sepsis,

cancer metastasis and i nBASHREROSANR QS THEVNSENEE!N salier, J, et al.,
Bi ochem J 315: 1-9 (1996)). lal has an approximate nol ecul ar wei ght of 225

kDa andod@2|agmpesitkr®iolbyes thapary Ipedm'bétsviﬁ lconitindn? pxABdion TMGA&ctioght

chain (bi kunin) pol ypeptide covalently |inked |iked by chondroitin sulfate
( Fi gur @nhpst cpH dingy, phamiarfisrised protqimgdry fiagtienages frare humar blood [apd plasmiabi t or

f. h ' l. j I kuni I tide,
conr e o Ry A R b BN B R S B (BB elwocpt 1 o
| nt er - alopliae dMrobidtion. Radicetirdcydl af pymaeeiglyesaniblablobe pelduclies Weesd about

600- 1200 ng/L .in adult plasm éLi met al., J Chromatogr A (2005) Feb 11,
1065( 1)by3be amyilablepgpaly ofdlpodend plagmaangtians c Shtsi dynemicarsadr a shorkge iy

whol e- g lec i nf ; syndr one
(S RS e e B L L O PB4 Sy

i nf | anmfattoosrhadaue tessey establsbpd cemmsrotad mapkdty, icdudieg [iayr-dlpka-Inmbitoe syst eml s

response to cterial, viral, or. f al infectian that has spread

thr ougmsa&em@w r RIS st Barangbissalfind i SeadinbipeelRonsl ESRish y
begin in the lungs (pneunonia), WO 2012/012773PCT/US2011/045099 bl adder
and ki dfe8d Ipterialpheyrypsacinhihifoe Chal)on s plassikiprot¢ioehdtielongsio, a tbdlorgn (such as

appendip%iogeilsse)ihhi%{%grs (Hntgeelr[al&lra?ﬁllﬁib(itso%rJ ﬁr%te%?s; ﬁgj \Dv%h trélgg in sepsis, cancer metastasis
and inflammation (for review, see, Salier, J, et al., Biochem J 315: 1-9 (1996)). Ial has an
approximate molecular weight of 225 kDa and is composed of two heavy chains (H1 and H2)
and a single light chain (bikunin) polypeptide covalently linked liked by chondroitin sulfate
(Figure 1). Pre-alpha-Inhibitor (Pal) is a related Inter-alph-Inhibitor composed of one heavy
chain (H3) and one small chain (bikunin) polypeptide, again covalently linked liked by
chondroitin sulfate (Figure 1). Inter-alpha-Inhibitor proteins (lalp) are present at levels
between about 600-1200 mg/L in adult plasma (Lim et al., J Chromatogr A. (2005) Feb
11;1065(1):39-43).

[0004] Sepsis is a medical condition characterized by whole-body inflammatory, known as
systemic inflammatory response syndrome (SIRS) and the presence of a known or suspected
infection. Whole-body inflammation occurring in sepsis is commonly caused by the immune
system’s response to a bacterial, viral, or fungal infection that has spread throughout the

organism via the blood stream. These infections commonly begin in the lungs (pneumonia),



[ 0005] A marked increase in the nunber of cases of sepsis has occurred over
the past 20 years. This increase is due in part to the increased reliance
on treat wotzes1dme776ancer and organ-transpl ant patients WwCrhiScediosabd ons

t hat weaken the i mmune system Increased average |ifespan and an agi ng
wor | d popul ati on have al so contributed to the increased incidence of

sepsi s.blgigder wut kidneys (vieary ével infsreens).ckinaeeilwited.iabderaen svelnes bact eri a has
cont ri but eﬁjditiﬁ thd ntHnbaera gf ases nof isgpsi s. [0006] Studies have shown
correl atPoid® %)t R Het Feast Blnéesr%%tlls vels of lalp and nortality in
patients with severe sepsis (Limet al., J Infect Dis. (2003) Sep 15;

188( 6) :[08@8] 2 meplpdapencasstin fie nungher pf seeoivisasis paroerpyrredevesdionastay - 92) .

Furt her e . 4 t i j f lalp
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188( 6) : 9 ¢gEC ggﬁ‘;sp%{hﬁlw aginggyorld pepulatigrhavrao CP?@‘@H‘?S&@%%‘?‘FS%S? 747-52; the
di C1 05HiRoRlor WHsR IR elrilrI ORISR bPAREARENERA! Bhcldta el
entireties for all purposes). Ile the relationship between lalp and
sepsi s doasibueerto thranaches of zasds ohwegsisanent s based on this rel ati onshi p have
thus far not been identified. [0007] Due in part to the increasing gl obal

denmand 906k fdtiidit YRdvicQRSWh Botr18tiGhsachdddhQlcsteRRI P Banb A3OEF MBS dnged bl ood
products, such as immunoglobulin products, several countries, includin
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pr ot ect i .thes r ts.f the hig demand tients during
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i n 200%howA it fihd ddndiRistrati@r & 1afp i @emorRlis dssaidtedWahchsigmaaeptid ng 75. 2
metric tons of IVIG wth an average production yield of 2.8 grans per
liter (SRededpurdain afgprdy ./ Respis @ar@rﬁ e 11984} Pl 2o 1&5-@;&%% ef Y4.G
yi el ds ar: k. 9. 3. ets 2.
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requi r gRMenhip anljisBhdis hdi&eaY %dr@c@éﬁieﬁ%m@éicﬁh@ﬁg@asfe@Bn&lﬂ?ré]@tmﬁgﬁ thgye of
new pl asma-derrved bl ood products. [0009] Due to the |ack of plasna

avai | abhes fapnottteen mentifiatt ure of new pl asma-deri ved products, their

manuf acture nust be integrated into the existing framework of the

est abl i 9@y DRUIRARLY IHNEcRINLEESISBE deffan®hAS MBctdRIdnY @6l tHRI QG SsuppBlofas

i mmunogl obul i ns and al bum n. Inter-al pha-Inhibitors, inplicated as a

pot ent id#smandarge bldod pretuctse pahais immongelobiler prodwals. tspomial, copstrighe such

pl asma-.der j.v d product. that. i I, Dd t ttention of si ci ans.
Fovever TOEE A RE ROBGN Y, bR bR U S E Tk &R FRimbl 5l Sbat 1
manuf agirotee, supplidd@dshade prodaed @t thohighte demand paiontsadu@ingltadd of pasducan be

i ntroduced into the existing manufacturing schenes. Several nethods have
been su§fedaEed to achieve just this, however, these methods rely on
adsorption of lalp fromsource material that is in high demand for the
puri fi da008jrFooex@asplent had baen ochocted tisa @h2 @)Y, P&/ Gillkearlitexs afiplasma Methal ski et

al . (Vox Sang.,1994;67(4):.329-36) a zon et al. (J Chronatogr Bi oned
Sci Apgrectiongeh gﬁ/&%fa’é‘}%'é%z% ﬁf)@%@%&%&gs 58 AYErRE godmm@@é@? is
adsor begahi RERIGEY®OBORP. RIASNBTRY sSME 66§98 4BmaRU Mt ICHAANIE lﬁ@fd’s ghment
steps, tollowed by heparin affinity chromatography. Josic (U S. Patent
Appl i caxpeticPobhéreateito nbdg 3.43008hme padts2)y dEisc Mldyesyen duetdithd confarusidn | al p

is isolated fr w pl , Cr. eci pitat l.asma . fractio or a

cr yo- poa By el PR ERERuIC PR B OB oot PRRRY A SRR an

adsor ptheaecnt®R arfd 27085| Morcda® Risnd will(#88 to be &diBMERtimNamoglo832a 365) and
Limet al. (695, WD 2009/154695) describe nethods wherein lalp is adsorbed
vi a solnusifishiaenetoaneot herdeptant rigpie ef tie cxpastadiamanitemsnt of the 9uerplbdY KF asma
(see, Fi.gyr Figure. 1 of Lim.et..al .’ ' ively).
Accor diyﬁgﬁyihgﬁggﬁﬁeﬁe%?ga% ?1%% tlslé(; \éarlrlgléﬂ%f %wlgsgj?ia @3%1%6}%;;1 f%({zﬁl%t@a%? %é ., Mzon
et al . ,pladsi-deriveddldodrpréduce. . (t he di scl osures of which are hereby

i ncorporated by reference in their entireties for all purposes) consune

val uabl e starting material, will require new regul atory approvals for the
est abl i shed products, and/or nmay even%esult in alterations of the
characteristics of the established products. [0010] As such, a need remains
in the art for methods of manufacturing lalp conpositions that do not
require the use of additional input plasma or the redesign and regul atory
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[001 1] Anpbng ot her aspects, the present invention provides nethods for
preparing enriched conpositions of plasma-derived |alp. Advantageously, the
nmet hods pwownbad2trerein all ow for the industrial-scal e pcepseatiossvnf |alp
conpositions frommaterials otherw se discarded during the preparation of

ot her comrercially inportant blood products by plasma fractionation. In

cert ai dﬂﬁﬁﬂjdaliwmrtg@l,aclt heplasihp acolapledpt the meangfasturg etindve plebmagietivedconsi st of

a single |al ol ypept i de, f exanpl lal or .Pat. In other . e i ts,
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t he metpghgsicmanpHostng, dueao shicepsowécs deagdtep t@fordixampde, Cg(y gapoarglghviana
fraction; (b) precipitating lalp fromthe cryo-poor plasma fraction in at
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Preci pid iy ndAdekRlingXEEARL! ROV RehbAMABSLALRLEQR! B hRJ: RiPRIP! L8l e,
thereby formng an enriched lalp conposition; wherein the lalp-precipitate
i s a sdioaciver tfesomethods gl op adwnsiontdfdglpdfona sturecmiatenial thad ik in hight er cake, a
Fractiopn | precipitate,. a Fraction [+ ]+l1] ipitate, .a Fractjon LI1+I11
or eci pieael rhEpidiriof o &S PradenstogrNfY Bos ErEe G MRk ot

Ki st | eraidktsagf o, cP(Bcnpidcated Bitd043). (§ ChRiatéS® BlomddSei e Nd97

i nvention provides a nethod for preparing an enriched lalp conposition from
pl asma Mgy 8%02@3L28hQ1) despribe mmhadswgpr@ndlélp Brdsarbeshfrom-erya-péariplasmadake. | n
one enbodi nent, .the t hod icﬂ%ol v
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[ 0014] JoricaUuse Pandt Applaation Phlidaties Blat 200B/@IY0782) dek@icd @Sndhdted h@dinf or
preparing an enriched lalp conposition fromplasma by precipitating lalp
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the pregjpi i i . . I, pi i r iLon 1|,
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an enriched lalp onpaosi.tion from plasma_ by extracting lalp fromnore than
one pr e¥ipripdtle it Aoyt 1N HIPSECPIGRERT BRSO ST or P 60/P51%(n a
third PIRGEL (sed, PeuPE 898D FigdulY £OE LR ePF10%698Rd AC AU FQERPSAELRER B!

pl asma-derived lalp prepared frommaterials otherw se di Scarded during the
manuf adgheiperifadation kerenes prendddaiyl Midhaisbr ¢7amit Motaod apr bdue tisd bym pd @ s(tiee
fractiopation. [.001 Iln a fourth aspect,. the present. invention provjdes
phar mmCRHISCHS ST Pofty SopeadrRbat e Fary Srepieat 1l ORPHater | al s
ot her W @sihS ¢an ARl stehiink Mehté A, WRINveh@ed M\ﬁre%hla%rb QpproPMEREGhabdtablishRPr t ant
bl ood products by plasma fractionation. LOO 7] In a fifth aspect, the

pr esentPrPdieeh B Py oy adssuteindigetipay of the gharpejeristigs obths established der, or
conditi on & Ssoci ated with lalp dysfunction or dysregulation, in a subject
in need ?%er eof by administering a therapeutically effective dose of an
lalp con‘&osi tion prepared frommaterials otherw se discarded during the

pr epar dOVHH At sushivenced gpmaing inthe gt fayaethads ofynayHaqiueRa el cyPasitionia
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materials otherw se di scarded during the preparation of other comrercially

i npor t arvedohyopuvpingucthedbyf phmadaduringlotdreteiailohibitpOprogiing (halp) thetmeht h
enbodi nent , the present inventi rovi des a,net hod for the,co-mnufacture
of v al oMY PAGIBIHS b LRERRS B Kat e ARG Eathe: st By LEFTERone. or
nor e f rig¢dnitien 91s8tph@iddssRvEl IREACHRbsHiohs Rt MmbfotR b tReliM Eis@kednaer _
commercially inportant bl ood products by plasma fractionation. In certain

embodi ressarders pgppiated dvitheletodysfingtien pedpyesudadionr Smadly thg otdsert Iventieri pi t at e,
a Fraction II+l11 precipitate, a Fraction II+I1l filter cake, a Precipitate
A precipitate, or a precipitate B prec3i pitate.



BRI EF DESCRI PTI ON OF DRAW NGS [ 0020] Figure 1. Representation of the
subunit conposition and architecture of the Inter-al pha Trypsin Inhibitor
(lal) andwBnetaliptra- | nhi bitor (Pal) proteins. [0021] Fi @aras2011/0¢®p¥i ew of
an exenplary plasma fractionati on schene. Adopted from zZhuo et al., JBC 279
(2004): 38079-38082. [0022] Figure 3. Western Blot analysis of the lalp
cont entpr@‘fldesrmethﬁé&jfoat@ qormsmdadtugef ldngnd Feetoed fium phlgmta acheragbact ure of

ns_a u n, exe | asma
{1 hot P NERTER Bty ORpBBS AR F s B BRuF S5 PR Rl
DEAE- Sephar ose enrichnment step of an lalp purification process utilizing a
nodi fied Fraction Il1+l11 filter cake as the starting material. (B) Wstern
bl ot anal ysis of the DEAE- Sepharose chronmat ography using an anti-Bi kunin
anti body. [0024] Fi gure S5BR{EY SOMMAERYO QFapNVIENTEONepar i n- Sephar ose
enri chment step of an lalp purification process utilizing a nodified
Fracti ar; ot
analysqﬁodg‘4 éé&éﬁ&ﬁgégqﬁglggggé roﬁ%i@%yg%%y ngﬁﬁﬁgqu%’?%éﬁ%uﬁln
ant i bOdX)m}{O@ﬁBﬁ&] oﬂ:pl@ﬂﬂieﬁd&wegmﬁpP@gﬁa@t@@éQﬁsmth@fmémoc@}frd)\ah&ﬁhdrahmﬂow
conp05|t|on prepared froma nodjified Fractlon [1+111 filter cake. Lane 1:
nol eculfaft l\ﬁ/éli“bﬁ? riajrgeate prepration ofj iyl corpppsitieys figm materiaks pthegyyise spc

mar ker %Q%P% e nposi ti on.

[ 0026] S(IiillIggr e /. p?risl&l&f{r(gﬂrlf%tcggr apﬁ?ﬂ% Eﬁ‘lp 5%2?@8&1 P rclig}:tglsb?ﬂasgﬁd (C Western
bl ot arfalcyisngionf IDEARIC bmbazﬁhmgrsamhyalp&bﬁmosiadnwmmdsd bgrein wil @nsist @h of an
lalp solutlo ext acte rom a fi raction ||+l filter cake. Lane 1
cont ai MRS IR PAIYBFRA Wi ot aelE o ?ﬁ i St Rabe 1m|68‘ﬁefh 1656t ai s a

sanpl e d&npbﬁ?ioﬁ@lgﬂavﬁi@h 'HEl'eﬁf‘W lp&gﬁﬁls@ 'ﬁtrﬁ)lxwi‘@ oP&For rﬁ§r'er1ntelr anes-Ichibig 4
contai n sanpl es of | ow t hrough fromthe DEAE | oad; |ane 5 contains a

sanpl e m@temefom@amwb édluﬂnd@al p/éaksedllarﬁen Galpomlaﬁfes ttaccsapqsitmn@bf béte 100 mv
| ut houl d 7 t. k; |
5 cont aimae HShonsBbioR EAE AR B dRFEn & e e AR e S bRk he | o™

COMTer Girgkinkact or H standard. [0027] Figure 8. (A) Chronatograph, (B)
SDS- Page Anal ysis, and (C) Western blot analysis of Hepari n- Sephar ose

chr omat gg@ﬁﬂé&gg%&{ %%rg\gehp]ﬁl%&ﬁf d&J {hegﬁd%r ah%h 1clI1Jd m%): g(r:]ul ar

enri che[

FOImat ogr a con ns sta
wei ght dgoaipositisn ﬂo&ﬂ@laﬂn@,@lﬂé ﬂlbm@daompﬁphg tiaf sté¢Refl @) prosaimgw@olpmaded onto
the heparin resjin; contain sanples of the flow_through

from t HeayRefEIGHAN] @éereqpa%n@aéb Frpm thS CEYOSRARH pLs'lS@ﬁ faptorgin atigas) atiSbn peak;
ane 7 GRS Ay ARSIl ki1 8PNl ok ont ai ns
a sanple og)ﬁftJ PY 7 mv e 0ut |Oon pea{?%@ % %%6% %%FF @%%11?%%5%5%
DETAI L%@Eﬁ@lﬁdr@h@ prddYiNTd, @Ndreby forming an enrlched Ialp composition; wherein

the lalp-precipitate is a selected from the group consisting of a Fraction II+11I filter cake, a

Fraction I precipitate, a Fraction I+1I+111 precipitate, a Fraction II+1I1I precipitate, Fraction

IV-1, a Kistler-Nitschmann Precipitate A, and a Kistler-Nitschmann Precipitate B

[0013] In one aspect, the present invention provides a method for preparing an enriched lalp
composition from plasma by extracting lalp from a suspended Fraction II+]I1I filter cake. In
one embodiment, the method involves the adsorption of Talp from a suspended Fraction I1+I11

precipitate and separation from the resulting supernatant.

[0014] In a second aspect, the present invention provides a method for preparing an enriched
Ialp composition from plasma by precipitating lalp from a plasma sample to obtain a
precipitate and extracting the lalp from the precipitate. In certain embodiments, the
precipitate is a Fraction I, Fraction II+11I, Fraction IV-1, Precipitate A, or Precipitate B

precipitate. In yet other embodiments, methods are provided for preparing an enriched lalp



I .Introduction [0028] lalp has been inplicated as a potential therapeutic
for several human conditions and di sease states, including sepsis, septic
shock, emsotorim2mhock, dissem nated intravascul ar coageCatisee,1/0a3vdo
fibroproliferation. The bi kunin subunit of lal and Pal is a serine protease
that inhibits many serine proteases found in the blood, including, trypsin,
t hr onbiaempokiyinp froppslasma kykitrdctiag halp proasmiore, then ane prselpitatatforepeslidwrinBact or s

| Xa, X%hw%%%ﬂﬁ%% ﬂ¥ng. fmcordingly, t he bi kunin subunit of nmany lalp

pr ot ei ns PORMONSALG 1 ?%gulate the activity of these serine proteases
during the pronotion of inflammatory cascades, such as is found during

i nf ect i[8811d8pdbirdpsngcid theimigperieipEerion papiASAAURHSERIMPAbItIONS ofcisme-

nmet ast agi.; i i.nj i r i i di sease,
congal g 1 BsGelc bt kR R AR decalde I B EAR R oK RF SO, T T
Chem 20th&éialyY 3ngddjant dlobdbloductsadlypldsati fractioratadr s cont ai ni ng both a heavy
chain and a bi kunin subunit have | onger vascular half-lives than does the
bi kuni it 3 ald : : pr ot ei ns
(0 6t 4 o e B B R Car ded

f r om t hdasopedatvicd help picpasad fours nmeruf eathemes: disatdedplicing lthezmanufadtine of
fractionati on of .human a ., Anon t her aspects,.the present invention
b ovi dethsnspmatecis B TomBACHRad PG B AFbrR B OFioR d Fract i ons. o

various fractionation processes, for exanple, Cohn, Oncley, Cohn-Oncley,
Deut sc HOONItls @Htnaspesd e pegsentamdensioniprayides megthads et freping aslésseses, wi t hout
af fecti di srupting, or.alteri t,he. normal .or _established.processi ng of
he I oGPl neReiafh St B WO BRRED gPirefRh AR UL HRAAERRT "Thos,
i N one tA&RELHy: adnfiftistofng Atth@Bpdkikels, ¢ffetiof doicsofandeig cohpssition paphicans for
the production of a useful nedicanment for the treatnment of sepsis and ot her
di sor deffam njateizdy otheradsedlisrgrded duang dia pipppratigreritoghericommergiapllipprastanbt t he
pvent ' @hd oRi Y biIR 0k Bdy Blip RROLACL UAd BRBHSRUR A F ORIk ZE. and
phar maceutical conmpositions o ?alp from a pl'asma source, for exanple

pool ed dysfmnton wdindattagecusit Yimitwd td cdssigseptiprshvilkd edddiexieisiodkor t he
preparaftion of lalp conpositions fr unused plasma fractions created
during‘%ﬁ@nﬁ%ﬁﬁﬁlE?ﬁ?@ﬂgﬁxﬁgWé?mbPﬁggkﬁﬂﬁﬂg@ﬁansuch as 1gG gammma gl obul i ns
and al bum n. [0031] In one enbodinent, a nethod is provided for preparing
an enril06HY Ihntserth aspeha theirbicnbmvéntaingrovdeposthod ool [fromotipg euthelialt he net hod
conprising the steps of: (i ormng a.\WD 2012/ 012773RCT/ US2011/.045099

Fr bt 1 AP sBEERaRed o B A et & BRpRant Gl et GHRE ARG R he
Fract i a@ndpobitibn @f@@fd@i fhoth ehat@iaf suteravider Aschided dufthg thegﬁéﬁaeaﬁinm;otﬁéri i)
contacting the Fraction IFIIl suspension with a solid phase to renove the

| al p f reommdieialty &uportant plopd progiysisdgilasma fzgstiopstion. extracting the lalp from
the solid phase, thereby preparing an enriched lalp conposition. In a

speci f i[00BITHad sgesiith cihbedifehi, thlrasat BOtRidngeevilledehythdd ford@e csi | | con

di oxide (Si02). In _another specific enbodinent, the solid phase conprises
filter mamfagtigeedialp angkectenid sampantionsbyniiaeng oth fasiory 80T Hic Bredar i ng an
enri Ch%chaﬁf&h@&n&ad&g&ygt hng b R GOIRRIFLHRP 93&9@&41% rth G188t hod
conprising the steps of: (a) precipitating proteins from'a cryo-poor plasna
fracti gmoducts y plasmsd frpetenaiiort. ahi certaimteabodimdnits, bepwee i actboHtar&fécavmtedabout

10% al cohol at a pH of .between ab 7.0.and ahout. 7. o.0btain a first
preci pi'fR & Fg%faloaqﬂ)r%mtag%Eﬁfwgpaﬁf+ﬁllmscl$r%%ia%ﬁ%%tom +Ihaﬁ1r?rf? the first
SUperHQ%éHbﬁmb%4ﬁe§?ﬁ£&ﬂnQﬁﬁ&ﬁﬁ%ﬁ@hﬁﬁ&ﬁﬁﬁﬁ@1 with between about 20% and
about 25% al cohol at a pH of between about 6.7 and about 7.3 to forma
second precipitate; (c) re-suspending the second precipitate to forma
suspension; (d) mxing finely divided silicon dioxide (Si02) with the
suspension fromstep (c); (e) filtering the suspension with a filter press,
t hereby form ng a filter BRiKe DASCRIPE (P OTaDRAWINGH (f) extracting lalp
fromthe filter cake with an lalp extraction buffer, thereby preparing an

enrich I it - - [ is

pr ovi 048 AgHATEPRLkAariol B2l s RO R AR s Deryd PR 2 on
f r om playsraelrypdie Imtabibordlad parpalrRrsialyhatlhkibgbe@@al)afrote{n@) precipitating lalp
froma plasna sanple to obtain a precipitate, (b) extracting lalp fromthe
precipitate with an lalp extraction buffer, thereby preparing an enriched
| al p conposition, wherein the precipitate is a Fraction I, Fraction FIFIII
Fraction IFIll, Fraction IV-1, Precipitate A, or Precipitate B precipitate.
[0034] In a specific enbodiment of a rethod for preparing an enriched

I nter-al pha-1nhibitor (lalp) conposition, the step of form ng a Fraction
precipitate conprises precipitating lalp froma cryo-poor plasna fraction,
inafirst precipitation step, with between about 6% and about 10% al cohol

o, . N o — e~ o N o — = I o — 4



WO 2012/ 012773PCT/ US2011/ 045099 about 7.0 and about 7.5 to obtain a first
precipitate and a first supernatant; (b) precipitating proteins fromthe
first supwonat2zmti7’3in a second precipitation step, w thPoetuse@n/oafwout 20%
and about 25% al cohol at a pH of between about 6.7 and about 7.3 to forma
second precipitate and a second supernatant; (c) precipitating lalp from
t he sed86l]d(igarenat @neryiciwnofantdxiemglapy plebpi fractianation sghemgi tAdlopesdvieesm about

18% and,,about , 23% ) f between about 5.0 to about 5.5 to form
a thi rgzhﬁllpeezfl{dijéﬁaq ?%@@@?E?@d@&%er natant; and (d) extracting lalp from
the third 2greci pitate with an lalp extraction buffer, thereby preparing an

I

enr |h c gd&ﬂl geisboYiesteanBlof audeys wﬁih@heéf Rerter{d dnteinecdéaip Dlabe Aactinsa.
ner e 1 TG Rt Pl IR BB R SR R R et o™

conpr i sssmbhiey plaeps fiattionaddn peheaicpi t ati ng proteins froma cryo-poor plasm
fraction, in a first precipitation step, with between about 18% and about
23% al qghed] Bhufe £HACREMURERPARPY DA F-SRPfhra Rk ciiménts@epUttaditiipa Tirst
pr eci pic[t ate] a%lcli a Ftl@st supegngt ant; (b) pPegla%i taltci I?[llg Isalpp far ompt he first
super ngtuaiicatiompracese cthzing r ewidpii¢daf iacmonsii-eld] filgrtdakdb et the startatgonsteti@% and

Cecona 0 oLt Blos apifo EOL B NG ESERRaR Ao 8o B i Pt AR o o

the sec@ngodyecipitate with an lalp extraction buffer, thereby preparing an
enriched lal'p conposition. [0037] In one enbodi nent of a nethod for

prepari .enrich nier-al pha-lnhi bi.tQr (lalp) .c sition, (lalp is

et act D AERT cBO OB TP BT b Ront P R B IPR esS R S ' The
pl asma puridichti@nsroadse uiBriag h esbdifi@nFactonldtilDhltdrichkd ad tht bQFtipakeerial. Fraction
|, Fraction FIFIlI, Fraction II1+I11, Fraction IV-1, Precipitate A  or

Pr eci pi@atéesrp plot ppglyas ef the Heppan-spplsaessehtomatographst e HosrBlasing he
steps Qfiiné fractionating a single aliquot of plasma to obtain enriched
conpositions of at |east two blood products other than lalp; (b) extracting

lalp fr t_|eas di fferent discar ctions.created ring the

pl asma [B%tﬁlg“%&é-oﬁ%ge W%O&&e@%gﬁ%@ﬁ ?%P%UW%H“ @ pool i ng
the extyaGhedrialion ft-a¢ bileNSke! PEEEPYMPEADAT WO Gh @R REK (412D 56,8008, 75,
conposition. In one enbodinent, the two other Blood products are |IgG ganmm

gl obul i30s37.&5gand 20kI) manktrgl bhoen] pl klly esmpasitem; smbddp mk s compesifprasma i s
fractionated to obtain at |east three blood products other than |alp.

Non- | i Mob24)FrigsFR! @ CHroRh@ethph! @) SHS PhdAndTHs, R8d 9OF WsReh bI6t t hi s met hod
include, without limtation, 19gG gamma globulins (e.g., IVIG, albumn,

fact or aspkyhis of BRAK elypmetipgaaphy aetfpymedwitieptepayise @aideroe! andaliotpbitvn, Fact or

VI I -congent.r L thr I [ l.ex, <F ar |1 t in (Factor
1) o SRR S SRS TR R o RS RS B B S p X e anc
Fact or tho¥Hylar Wsip reakords; A€ L @onthing @kskdhpleastahd agp $6lkteon M&led onto the

2012/ 012773PCT/ US2011/ 045099 [ 0038] In sqone enbodi ments of a nmethod for the
pr epar deEOk reTndmnsrandeepnfaw sRiepHP A HPYithough frappthe ddnbiaadi BAS 1 alp is
furt hercoﬁ&ﬁﬂs%%ﬁgh?é'ofp[ﬁg?b@hﬁ\@%luﬁgﬂ%@mrldnte'(jec%ngali'ﬂs apimﬁpdfgo@eﬁg 136had 1alp
conposition. I n one enbodi nent, Inpuri'ties are precipitated wth between
about Xdétcmnstioaldon)iant Péoatatirodan(pde gf the @b hadlc)utiah paakHhmef8 detaieen about

6.0 and about_. 8. | n ot her enbodipents, lalp is further enriched, by
of eci piPRPIH tﬁ%?%}) PRl Peaks A o |Ca11t§mé&rfﬁagmrﬁaﬂ§awq%ﬁ@ni%odi ment,
lalp is precipitated fromthe extract with between about 20% and about 25%
al cohol[0827]Figktre§. @otGiwemangoph, @)GRNHaghowlyds,@nd [OpB&ptermblotr t ai n

enbodi nent s. of net hod for the preparation o nriched..

ncer - AONSEARHEPEGStnrdy LEmBRERG gl B BB uE Fhtar af pratim

fracti gaipctibs chiéicaey, MRAE fchRghddygrpiydinge abRtaldsemntihe wpokiched |al p
conposition to an ani on exchange resin; and eluting the lalp fromthe anion
exchangeoleedamweightimarkers| lang d sonams esampleert dig/lafpsakitian laadadrasito deuat e

cont ai nj 1 alp.ln ot ' e r

Fracti aioai A iy ik She SEPRE O R of e SRS R o S IhDaRL AN,
resin; lamdo edrtdinng sirigle bathe Sormam élbgohppir lafe Afcbhtaink v sa@plerofhd $0 mM el ut i on
buffer. In yet other enbodinents, lalp my be further enriched by both

ani on ekEaERgeulday apd fag Sreoarinss eriaeidhal @gmapeltion pcdne enbodi ment, 1alp
is first bound to an anion exchange resin and then bound to a heparin
affinity resin. In other enbodinents, lalp is first bound to a heparin
affinity resin and then bound to an arfi on exchange resin. [0040] In yet
anot her enbodi nent, the present invention provides a nmethod for preparing
an enriched Inter-al pha-l1nhibitor (lalp) conposition from plasma, the

met hod conprising the steps of: (a) extracting lalp froma precipitate

- . - oy




affinity step, for exanple, an antibody or aptanmer affinity method. [0042]
In other aspects, it is an object of the invention to provide aqueous,

| yophi | i 2®0,20md277Bar maceut i cal conpositions of lalp frecraspiiasmmsour ce,
for exanpl e pool ed plasma, which is prepared according to a method provided
herein. [0043] In yet other aspects, it is an object of the invention to
provi de net hods of treating disorders and di seases associated with reduced
lalp function or lalp dysfunction by adm nistering a therapeutically
effective anount of anpElQLEHBESCRIEPAON O BRENEIRYN. | n one enbodi nent,
t he di sease or disorder associated wth reduced lalp function or lalp
dysfunction is sepsis. [0044] In another aspect, it is an object of the

i nvent ilon t JNHO9YEHRN net hods of treating di seases and di sorders associ at ed
wi th increased plasnma serine protease activity by adm nistering a

t her apqyhisablphSbbaEinYRaRAYA hoRhiANE R RIS AllnBl SlaflRds Bg i n. I n
one enbodi nent, the disease or disorder associated increased plasm serine
pr ot eaghscast states, yndledisg bapstsestpfic s ckepsiomxisdprk aishoaiatedantiatagiler shock,

di i nat ed. i nt | | at i fibr i feration,. ant
't oxt clrpdton anE KPR BeiET S Tkdtn sbrg B aneTT A Seind ol ey
di seas ethat}{ﬁ}ﬁgfﬂil Iﬁla%gs&ﬁ%@@tea‘s@@%haﬁﬁ R bislRRRYRfng, A Psif YBERADIS,

inflammation. | finitions [0045] As used herein, "lnter-al pha-Inhibitor
pr ot ei reymefrypdimlkatlikreiheplgsmip, elaftanei ¢aphepbing Fagions I¥poXaasle, andhKBit or s

conpri sgd. of. pol tides,en by ;one. or re of the, Al pha-1-.

o oF ogromarnig: Y8 SR oG ERE S Samplerd Attt FRFGaufico R4S 36 Mt o
pol ypephésdarind pro®asadldobiag (g [@bubtion of mbdintagdry ddscgésiesuch bk Hlfouhdhi Gene

| D: 224173, H1 pouBPeptjde),‘Inter;alpha (gl obulin) inhibitor H2 gene

(1 TI H2; dugig defretiqniespegigily sluripg sgsisy sa Y P d@joxiqationy CRAF SRR SEb tiFIUR)

pé
i nhi bi t; I H3R: . Ui ; 7 [ : -
| nt er - alﬁjp’)ﬁa f g|§ogféﬂ’)ﬁ?[}leﬁ;&géle%é; %ﬁ%fmff)ﬁég%% glgﬁaﬁ%%aﬁa?%{eelﬁgﬁdisx};gémw
gl ycopriofl@hmatibid( Ruiayqrent Hahel /ig€hen( 2007 223R# Be MNotdiDy, I3R1B M8l mdmxienpl ar y
lalp protease jnhihitors iinclude, wthout limtation, |la i kupin, Hl, and
H2 pol fﬁ@&ﬁlﬂ%bﬁt? apAVY Bhak AR glﬁaml’ﬂ@ug‘éﬂl‘ylﬁéfﬁtl‘?%%Y%‘SCP]éd‘al ves than docs
2012/ 0L4RL %R 620416045099 (bi kunin and H2 pol ypeptides), lal HAP (H4
pol ypeptide), and bikunin (Salier, J, et al., supra). [0046] As used

herein, " o- poor .plasmg” refers to the rnat ant forne fter the cold
or col pi0G8) SRPER SRR b PR aro s IR %6 P 2B e R i er

t enper ahebe@otbRATé BEtrdnti9QAIcREIcd Broth the dbelaBIRESBlaHbESMRAI MR 10C. In

t he context of the present invention, plasma may refer interchangeably to
r ecoverseeciplizesmhq fracsionatininspfrhaman alashias Aveens elbpraaspectd tha paonhiventisitood ex
vi vo) Op'roé'ﬁé‘{ &?mB&Sa%%e(ikolgﬁqn é}‘ﬁﬁ)@orﬁ%& 'cgrgtf?a%ﬁ}{hsaoﬂov'a%%”?ﬁp GloRRticH -
Cryo-preci pitation i's comonly pe f'or med, - or exanpl e, By %amnng

previ oysboesids ofoe bx4asik aCohnl, AntRy, ObtincOnbiag, dutadyithdanasisayadaidr safety
and quality considerations, althou?h fresh plasma may al so be used. In

cer t ai FIBHEdHmcHaRtioNTRaGH RS, Viheuf ffeetingy dsaptingpradfering thy noERPerat ure no

hi gher ' f . oW

tenpor At QDR prdieh e SOE pEk AR dha PR BheP SR ahngd ™,

separ atpeodwekd. dlhusyio-ope aspept, tlat ieserftioamdkiee udd afididasied etasatadrictions for the

Al ternativyely, the separation step can be rfaorne Jdltration rather
t han cdi? WBE;S%FB?F%“’[@@E?‘]m% %Efstgﬂtrﬁaé%fl‘rf?fesapﬁ OtB%rdLsor €fers to the
starting material used for the fractionation of a plasma sanple or pool of
pl asma (8831 Asorddugly, ipeettsiniasgdctsd g isimodtgegs|od sreainventipo 1ppmvidsi ragthedssenpl es,

d poals of .cryo- | asu | es that. have b
2 ubj eormin i ingeadsRts. BoBRiGed AaR i SiiciorBias s Ehby B SR b0l s
a Cr yo-peRk, ok asdipls poRILE plakm Wik Ela@idesi9r mBmbes ot pashidaiaieasin feie been

renoved in a pre-processing step, for exanple, adsorption onto a solid
phase (rEcrpratiog)afdelpserippsifions dem unpses plasiafrapdigns prcpied dudigthicde, etc.), or

nase . ! ¥ o
chr omarSAPARILS of bR (ReBpradOR, SXE NS L hpl BRI, LB o (o Factor
Ei ght | nhibit B S Activit FEI BA Fact or. | X-conpl , Fact

v'| |g- cor{B{ﬁﬁl 'rlat%ré? %Bg&%ﬁng ﬁ'r%%%%%l(wnrwé%ﬂﬁ?r g%pgﬁag/arb%?r@sf )étt@dﬁghag% t he

Cryo- paay; : r : : a

T act 1 oo PpAF) AR T A RAR corh AR iSSP R o
treatnment of a Cohn-Oncley or equivalent Fraction Il1+l11 suspension with an
adsorptive material. Generally, a Fraction |I+I11 suspension will be
treated with an adsorptive material, for exanple, finely divided silicon

di oxide, to renove inpurities such as lipids, fibrinogen, am dolytic
activity, prekallikren activity, and |ipoproteins. Upon separation of the

oy - o




WO 2012/ 012773PCT/ US2011/ 045099 [0049] As used herein, "finely divided
silicon dioxide" or "finely divided silica" refers to an oxide of silicon
havi ng t wof2orzmub®3Si 02, manufactured in a fashi on that palriusesiifoesoss he
adsorption of lalp onto its surface. Exenplary fornms of finely divided
silicon dioxide suitable for use in the nmethods of the present invention
i ncl uddiragiionHbuil prerpitaie fiom a plasred sample:d@) rosuspegetingths iFracsian 1adHosi |

Cab-O- S 1T colloid il di at omaceous ear.th d_.the like. In.a’
o P B bl Fratlon AN SRR AR bR e AMc o RIL I Gaprebiofs useq
for thevigds osipt piaBe @f rehidh @ tHerlal feor tiasrct dralet IIDSusp&BmE bild il Nexti@¥@ip! es of

t hese products include those marketed by Evoni k |Industries under the trade
nane AdhoKIp fiom the s¢jid phxse.dhereboprepaatesy qnricBer lahpeasapgsitiong In Aspeiic 200,

Aer osi | : rasil: . i . sl | o - ~AerQsi 600,

Aer osi |I° %8“%@ tﬁé?@é@ﬁ%éﬁgﬁgﬁﬁéegﬁé%rggl glggﬁqﬁg d g?%lggg]ﬁ nhﬁ{sggd her ei n,
a "di seas@fioemilbdiatete thasdidphascadnwirishs filsdrpidlysf unction or dysregul ati on”
refers to any di sease, disorder, or condition in a subject that is caused

by, 1 ntigneiih &flc Wb HRRAGLAUNGEH RidQl of Bk kleichegggdybpyel of lalp

activity in e subject. I'n sone instances, di

I seases or di sorder
associ dnbkidbiter (alp) a_brppmisj'tlaﬂuﬁtmnipdmm[ theysatlegldomipromg the btepeofc éa)di t i ons t hat

are caused . nmut at i ons ismin.an t he genes

.or _linked to and pol ynogph of
encod MG AN EBOROr & SPRTRRF Pyoma e e oL DY P URUe SS08i at od it h
reducedthehdddd abyiicdok aRd ab&if 0%, d1oHdNNt LIS BAB&wEh BEASI0 andrabe@ds td ons in a
subject that is caused by, intensified by, characterized by, or results in

a reducddhin eviest pofeipitatqanscs fixst suypeinatankidb sprisfiptetingdiaetiemshanst di sor ders
associated wth.lalp dysfunction or r.educed |al nction i nglude ut are
ot 11 bl S0 BLURTHENBL NS Ferl PEBCp 0 BhY Bl 25 MiFungPH

sepsi's, oXI1 'SS€
i nt r avasgilbabetteagibort b Jrand abautf7. Dicofprralal skesnalt fredipitdt©Qb)le-sAspdnd g ther ei n, a
"di sease or disorder associated with increase asma serine protease

.pl asma . .
act i vi tsgeonddireqipitate toghoym i sysnpgsionyidy gryag fingly divided sijieen digxige £3i6)2bwitht hat

is cau i 01 ifd by, : I - ts . L ease
it he or e gt FOR Sl T0 o) I RAE A bR n Wi DGR Dol MimiipEl
adm ni dilteatalamndfa dapkmaiant; and &) bxtkacning {dp itom thicrfdtepcakdceiith ¢i ladp, an lal p
protein) results. in a yreduction of the plasma serine protease activity.
Var i ousgxgré?ti%b@fﬂatt%%fg PHYRSFIREAHY ?qrwg%ﬂ%cqrﬂ%osatm eased pl asma serine
protease activity, including without limtation, trypsin, thronbin,

chynot r[Pp33]in akathkt dmeddameq) aswihod iepryideddor mapdragsinrenriflact lotes-alpka; Xa,
Xla, and, Xlla | seases.and di sorders associated.with increased plasma
A S S e A T L e odi
shock, ﬁé@?’&%&gﬁal@%a tHsEn @APRIE Sbiaid & BMBRpHElcalh) CRAMINBUAIPFrom the
flbroproliferation, ant f?r ax_ intoxication, cancer netastasis, tissue injury
dur i ng Desipiéaty witkiagdelp caireetimadutigagharrlyr pgparamesan cneicheslladn ¢amposticabet es,
and system.c i nf| Lone WO 2101 US201.1/ - 2] As used
nerei et AT APt BRI TRl R R RS0 et ane
filtratPredipii@e AQasPicoipihicdhpRyiitast ati ¢ pressure forces a |iquid against a
sem - per neabl e nmenbrane. Suspended solids and sol utes of high nol ecul ar

wei ght r I L I V=Y § tes S
A LT b e R R

pur i fyi(bdp peunmeitoanthe ateprod foradng ablaedah dprecipitate cbfpriles) preapitidtingrisip

especi a.lqlg%/ protein ?ol utgﬁgns. A nunber .of ultrafi lhéati on {;rerrbg/ame are
avai | abf¥" ASP@RRY M THEIEN-FB adFsiiieripHitgR dicBs VTR &5 egr 4PgHt 07 an

Ul t raf i dpbh@tgepBicbRoltay BBl B RArB6HES b Z8Hatdt & STE BBl e FREefiSy B Ze bet ween
1 and 1000 kDa and operating pressures between 0.01 and 10 bar, and is
parti culresipyateisef ul for separating colloids |ike proteins fromsnall

nol ecul es i ke sugars and salts. [0053] As used herein, the term

“di af i 1[Do38]i1aRne kFechPRd drAbdmREleiv dfia rhétﬁo@mre?@ﬂhg anesriched Wtk @bhd-t ration and
is a tanﬁ)‘entl al flowfiltration. During diafiltration, buffer is introduced
i nto tHehibdeydalp) eampositiognivherein ladp irextrpeied EppvalratiamM-horepmitatofe at i on.
In proc . e.nrod I.S:..kn.th t f I -act.or H),
ai a1 oo R R MG B el v Bal R s for PARER R PRI o

t her eby: fxchacigltngpnbiéd, arith rndesheduat 699 ahd ebaon 0&ndlcdtiol ana St obbetast: abl e
speci es.



[ 0054] As used herein, the term "about" denotes an approxi mate range of
plus or mnus 10% from a specified value. For instance, the | anguage "about
209% enconpaspgd2@3range of 18- 22% [0055] As used her ecmjuskéia/o8pm

"m xi ng" describes an act of causing equal distribution of two or nore

di stinct conpounds or substances in a solution or suspension by any form of
agi t at iabaut ﬁ@d@b@téédalobﬂlﬂls% firsh pracgmtatsfand|al ﬁmfmgtpe@a@nt,ﬁb)mecapl%mau on or
suspensi on. | 0 A5 8 I'es t he term sed in
hi & appPrisrh e B et it REP pciondthith o8 e IRk es any
l'i qui d sdbsb@mse, slepiadlata BH oibsser iabeut® 7 sidsSRuET B0 Qitth HccORI € ot her

subst ances. A solvent may be inorganic in nature, such as water, or it may

be an dYgapitae prdpsesond peterngsanst (8 hprsFipitaiing leFefromahasacond apstnatanging|

t at | t
f‘f gaf ngtrllltr&‘ S%‘e%gal?mn&fétg@ v(v)ltﬁ{e Q&{Xﬁeﬁb%% Ifg(‘;% %ﬁﬁ %&p 2? h)ealE&{omat asﬁj'ﬁl b?@%ﬁw%%ﬁ ergen
phosphaibeyt, 5.0 efout S.5paférnod tlhﬂaiq)rscaplma ancdetlﬁrrdmpémmanﬁ, unda(d) &Q'dadtmg

|nact|vate | i pi d-envel ope uses in so [0057] As. used herein, the
term v datnefirgya e thr pagcgat%w’ctfﬁ 2 Iaalbﬁrﬁr%féw%ﬁ? Flhtﬂéﬁr?}%’aﬁ’fﬁléaé’@wn\ﬁnﬁﬁh@[dhe term

surfaqta]z;%v\gggltoﬁurface acting agent." Surfactants are typically or ganl C
conmpound 2012/ 012773PCT/ US2011/ 045099 that are arrphl ph| lic, i.

t hyd bi | d h "
(*heacdb1JRian ¥ eraBAe cuedifelBt isfiositer pPH T Bahibfud e s and
wat er. 1hniubf @LHRBEmEANRHE whkRSSlalp RExBYctbd BB £ERBES Bf-1TRddimtate ichar ged

groups in its head. A nonionic surfactant has no charge groups in its head,
wher easnethod exmprisse ttfcastars o (@hpnepl@yatalgmpte@mafrtg@ ajCHyO-PaOT péastha fmctlon in

ZWi tter} sur.f.act ant col |ns Wi I h roups
Some. et EsSHIRE RGO BET Dol HhA o P hRR L P e P

sul f onaibeutos.7 aad bisvty I7atte oafamom ﬁ}st p&erﬂlﬂawn@@qﬁraﬂm@b@a(aﬁi:@s piémﬁﬁ@)n,g

per fl uorooct anesul fonate (PFOS), sodi um dodecyl sulfate (SDS), anmonium

| auryl 1aby r%ﬁléhe BsESUPE RN 1k § Becon PECDILEPR §tepswlp betveaurkauh 18 andt e (al so

known g; %o?tg% chR"Y ﬁté}e[fet&é’e'nfa%&t 5 Mo ﬁlo'fr?%)s & ki Pe‘%@ﬁcﬁg%ﬁ@ﬁh{e%ét €,
cationic on quaternary amroni um catl ons cety amoni um
bt bt el ) o o

a .

pol zet r?é??‘f‘%ﬁnéﬂlq{rgl tl‘%‘gi%ﬂlieﬁg “(M gﬁ?fieﬂ’% PRBRAXHAYChI or i de (BAC),

benzet honi um chl oride (BZT); Long chain fatty acids and their salts:

i ncl udi[@93Hdpropt ambodioapt 91 4 method dor Memrmlg@ate,nnhlmddnmralmnaﬂdhlbhetp(ﬂdpb| c

aci d, nan0|ctacud decang acid d the |ik erionic h%terlc)
dodecy| “CBEPEIAR: Talps SR %f%%@lm‘ﬁ& "R ltsE fﬁ%‘ia}?a% Riomi c:

al kyl ppé }sza@rhﬁ]ﬁla@tﬁlﬁls%(é Sdctedadot la R dRh 1RO YIRS bMieea@r%bM)Era&mol yners of
pon(eth ene oxi de) and polyépro yl ene oxi de connerC|aIIy known as

Pol oxarhif & 11brFresion, hEga)ctlola ¥yl mlw@t%wu d@@pltatﬁBlmgnlm@at@clnyqne

gl ucosi cyl | Ico nd. ol eyl
a1 conol9 bodBEEH, WM Shronhub¥ saSSE o T Fodine {ite MGG 0@ o

etc. ), tdobladnerizhed g@ﬁp@smoal@@fdoldmy\lvo dlo@;ﬂtpboduamdmeer@hqﬂelp, Klﬁ)&&&hctﬁfg used
here| n, the term' ther;peutl cally effective ampunt or dose

"suf f i drbirgaet astitye daffiesenftdissar ons grepted dugipg ﬁled’é@@atf%fl%art@&t)’&@’s
ef f ect he
ur pos St PG Eizklioh BuAAT, TP HeaRie ARTRCbLL BB AR ",
art usi an@nhnmﬂialmmmpaqum (s erg creb@dimeht, Heamwormither madrmachmts ara[g(lDos age

Forms (vol s. 3, 1992 oyd, The Art, Science and Technol og
Phar naceiTEEPb 6&@ dymingil pefrothnsabedingest t el 1yS( 1999); and

Rem ngtpniioddie) BN 8t REY tl'f’r%é‘ﬁfobﬁ %r&fucP Qﬁﬁé?@l?a)ﬁ Ia%;o NGt xa%%ﬁ% of
Gennaro, Ed., Lippincott, WIllians & WI ki ns) As usedlnt
appl i c dtloashprodinass thet may bppbb,umg 'in thef method meéudw:ea/rtthomﬂlrmwtloueﬁgﬁh@rmnm qui d

2s a ot B teBnY RpaRbr B sicutt e R uts PR aePR BB SRR TIRR (Re

form Ofcofﬂpl@c Ghabt CliScoRteritatd, AkitHrb@bIn WIMNEE S0 Hadlde Q/HIS@%ﬁﬁfblﬂgmﬁay be
achi eved by any pressurized devi ce, such as a cont ai ner

2012/ 01® W@@WM@W@%@%I% éwgh or withputRacies MIDeyon WilbebrimkFastaypr ay head
or a nqgz CBR F automatlcallyto generate a fine
m st f?( W@? Ble 68$£C?0r%$fy, g%%gé}eﬂgi s performed while the system
receiving the I i quid substance is continuously stirred or otherw se m xed
to ensure rapid and equal distributi of of the Ii quid within the system




[11.Methods for the Manufacture of Inter-al pha-lInhibitor (lalp) [0060]
Cenerally, lalp preparations according to the present invention can be

pr epar ed woanm2any773ui t abl e starting materials, for exanmpC®/USe@adov®ped
plasma or source plasma. In a typical exanple, blood or plasma is collected
from heal thy donors. Usually, the bl ood is collected fromthe same species
of ani r{ﬁ03$s1ntsh@e§mbpémtentsmfmcthodf@theprppme@m%an owmiched Intdserlpldni ni st er ed
(typic is..solated fromthe
bi oa aphibiaElEohoubfdly L1 TERBH Soch@ B orslPipdf BaFigkSS T o Patf on
(al COhCthrfaét@@Ide aahﬁmlar IRy ehidpl i, ghmcﬁﬁesfarraptdcmated@nih between

chr onmat ogr &(yc met hods (i on exchangmochromat ogr aphy, affini

t
ehr onatDEraIty and At aYalhe} (cchr SREODGY ApRL T hefedn abpet &R erd HRGBA on,

and el r L al .

Am o EE bR ol BRI Hh 80 on Bt d WPl e ffintihe o5rliRathip

164: 109:oﬂnbsslt16hche<yneeetmbﬂd1men1 Tafyiis potgpitat@bitom flic Sdiheb@ith bOREn akmhn et
al ., J. 0%2 465- 474 1950) Cohn Et al., Blood Cells and

Pl asma Zﬁr/eﬂei ut %riié.aic phat@ nEhORRR W?el qbguf 6.0ppd pbaut 8y pp. 1- 58,

Academ c Press, NewYork and London (1953); Ni schmann et al., Hely. Chim

Act a 370889 Iﬁ?’e‘l;tait(iestbbéim@m:bﬂd wscthod for tha/mepﬁatigl of7anddich@UIntc Oa-

Bar und ang 157- 1962 bI et et .. VOX g.

73" 53 oBb{iondup) cottosTRuY Lg riLertd ibde tpimh i@ oy Be Bt osur es

of whi ofy aﬁan%@ert B0l fhe QhAEHALIER damﬂoeﬁleﬁ%laeaman bX@hafgeRbint ftd @stidor al |

pur poses) In certain enbodi nents, | al1p is recovered frommateri al

ot her vvrthelac]i) Soar e dnignekeipngheesinawiih ae elutien batfer thercbydpmeing iaair$t>ﬁluarﬁ<;)or t ant

bl ood pra uct s, ma_f.ractionat For xarrp i

enbodi ncfgng‘mm% aar% ﬁlsg}g%rte%bcot% “86‘185 Jhipd ook A ar%“‘ra iR Ry Pcfurtyr 1

preci pigueified bEoNigt lad to { HPAHh affliffyapsin; aan%]lﬂm?mé BY Ebﬁpﬂhb ﬁBpalrin‘H Il

preci pitate (Oncley et al. supra), a Kistler and Ni sc rrann Precipitate A or

Pr eci piatdpigy lerﬁr"eéh P elaien tﬂi@f@ft lzbetaterramberivants. stpmay, bedhrthersarisead from a
Coh | ;
the | naetih HiBfEkntd Hldlopiy BERTY MG B Inp oTHBE Rt Jpne! durt no

accor difirgt iomnt lheanraiibo d&hpn@mesiadmh elicai tra);und mjmhetpanalafﬁmai esipr épathat i on of
lalp can be. achi eved out. th need Ot addi ti nput plasma or the

r edesi gqmbaﬂan?%ﬁrla%imw B%maiptﬁra BFTIDR ’él%ifétﬁﬂhglq?'&ﬁ%i?% ﬁ@nppocesses for
ot her cQpERLE&ilY 1 nportant WO 2012/ 012773PCT/ US2011/ 045099 pl asma derived
bl ood products, such as IgG gamma globulins for intravenous (IVIG or

subcut ni.str n_ or I bum n. one t he resent
ivent | DT ey PRSP T Ear TG G BRYREN L TR LT on by
pr eci pidndithdOintclafpHalIARLRHY QaIPP 6 mPdsidiBiroraplAnfal B nh@Rod@mhprachgt dagr ef rom
in at least a first ethanol precipitation reaction to form an

| al p- cotapaiofi (apexpractndladmtrem aprgciptyte é&rmeécrturlng theafirgetionagiant dfecryo-poor

I al p-con ajl ni PI gCl t n h I ition.
In pr eflt %SPéad elrgr%odtﬁl(rérg%{rag %tgmlsa?flggégfgg CatPiu ng’% br eclilgpt%F 3%8 arﬁ(s1 %géét?g@? éd from
the gr cupntnsicBirgagesdi; (3) gt theFattbrHlftorh ithd résinGdkea it Hudéi beffier]

pr eci pitate, a Fraction FIFIIIl precipitate, a Fraction JFIII precipitate,
Fract i owd (i cluting e d3lp éronnﬂtegeﬁhwﬁh apeeqtida wtignebukfer dherchy RICgRTIRE 1N t schmann
Pr eci pi %H?]%%I I

preci pietnattsierig"[aIJ rsgr%ﬂc?@gpggﬂgiri ggqr%l%% é]%re?etrnggltvig%ﬁ&g&ro ?@g}d)g tjfteer efrom
in at Ifeaprtepmrfg emsetnrlehétahmér qﬂptmc]inpﬁiitat (Telp) rcempd)smnsn fmmfpdrrsmaatﬂérmﬁhd)d)n

[T+ recr xtractin fromthe ion |
preci pi Etpéls %ﬁép%idi\b ﬁﬁté?rﬁ“ngt?ﬂBafiPé‘t HBEFCiH!r‘iatﬁ’nfg Pigstg% fféﬁtiqnéﬂi’lhg t he
lal p CQﬁ‘QPﬁJ %é&%lﬁ&a%ﬁ&%ﬁ‘i tha bkt é‘éntlnﬁ@i%l Qﬁ'@th%&LFI‘ (ﬁo)(bfn"d th@?alp to

conposition (i.e., in an "lalp Precipi tate 4" step) and separati ng the
preci piananamh dxehangetrgsif uminrtchlehtlensmlc@nf adtoi Hglosuperbirat tarthe aion anot her

enbodi nent, the.neth es enri hing.th osition by
o oot pi e i Pt B ISR B Fosf it B AR Bptrd BsrdRP or bt o'
step) . PrbpadingPaChfititdaaRRBInFRS ion! necaﬁtmaﬂbédiﬁlbﬂerthembbagasﬁw isching the
| al p conposi tion by anion exchange chromat ography. |In another specific

enmbodi rferther cnpehgdehyhemariy pffiety chenmatpgieshienri ching the lalp conposition by
heparin affinity chromatography. In one enbodi nent, the nmethod further
conprises enriching the lalp composition by anion exchange chr omat ogr aphy
and heparin affinity chromatography. 50064] I n one enbodi nent, the method
conprises extracting lalp froma Frac Pon 1FIII preci pitate, precipitating
at |east one inpurity fromthe conmposition, and precipitating lalp fromthe
resulting supernatant. [0065] In another enbodi nent, the method conprises
extracting Ialp fronia Fraction IFIII precipitate, precipitating at |east

o "



[ 0066] In anot her enbodi nent, the nmethod conprises extracting lalp froma
Fraction Il +ll1 precipitate, precipitating at |least one inpurity fromthe
conposi tiwo,20evd2®Eari ching lalp fromthe resul ti ng superoatisedaliloysobepari n
affinity chromatography. [0067] In another enbodi ment, the nethod conprises
extracting lalp froma Fraction I+l | precipitate, precipitating at |east
one i nd094klyinfceam ehbodiompos ittei ragthodsrfar prodiveihg ag [4lacpmpesiion eampressihe i ng

b )] h [ ffini h hy.
T anotHar nrsn bt SRR A6 DERSR o et oG SR PR R ot ot | on

L1+ 11 Jpesied ilhtat-ElphTegish natbitag (IkB! Pn hfaRertdatod @R she 10 spid i€Pfek chi ng
lalp fromthe resulting precipitate by anion exchange chromatography.
[0069] alphaghabibiter (Rakb daicaisin cmbrdinaish 1 st F4ll srecer iy iseletcddyiaal p from a

Fracti |+ Wl . LRILL.at.l -al m t he conposition, and
enri chiQ“E% l#ya%t%é’ff ?%e%&?ﬁ%et ?ﬁgﬂﬁlﬁf{gdr%?%@}e%?%&%tg Tﬁe}ﬂ(&gpari naffinity

chromat ggr aphy.. [ 0070] |In anather _enmhodi nent, the nethod conpr.ises

extr actlﬂﬂ{}l A obhef peertss i QUosrt of %IGIUPV%‘P@E hproxtds adprqus; lpmla{li%arrdm p from
the cormgshideRiioal BMpSRHbRYFMp FRIPa bloAh kBErck Garlahitle PSACI PhdAi e by anion
exchang}é31 anddeﬁtgepaar{‘zl{%ﬂpaflf(|5 nity Ehrona c?gr ap y.C T 0071a] I np(fz)ne 1(Ea)ln%odi ment, the
met hod wloniprsi pemrekiacachngiy a métpod pomidedfesaet.i on 11+l 11 precipitate,
precipitating at least one inpurity fromthe conposition, precipitating

lal p frigoa3|he yeesmbl dspects WAS hABLRBL of tROHVEMInGD iphelid@mBthbaLsT kdig@ngesul ting
preci pitate by ani on exchange chromat ogar aphy.. [(5)072] I n one enbodinent, the
met hod dissngers setdissasesassoniged with redusad felpfenstipoar [alpdysfuptiesibyi t at e,
precipitating.at l.east one inmpurity fr t he caonposi.-ti on recipitating
Cap 1 rsmibigriRge ey te e Al Aottt b P R RES S PPy BT iRy dbur Ti ng
pr eci pidndtetmbdinhapahé disedst bntisyrdehisodbed amhydude00Aglfuddtionwe Igpbodi nent ,
the nmethod conprises extracting lalp froma Fraction Il1+l11 precipitate,

pr eci pidﬁ}’éfuinﬁ@mhlts SPRSEst one inpurity fromthe conposition, precipitating
lalp fromthe resulting supernatant, and enriching lalp fromthe resulting
preci pi[06d4 Ihynatheoaspectcin &meobgend ofithpanvontiad fd priotide altiordiobgreagptyy. [ 0074]

In a specific ﬁgbod' ment, .t he nethod cgrrPri ses.precipitating lalp from
cryo- paBIca S48 AEISOptersaspociated BifhARGFRSE PINDR SEHISTRIOTCASCACIVEREBY a first

et hanol, 4RigiGicRhf @i Pipduaadty @iclife SR6IR R ]515 ?’:"éifo icé?rHElglJr(éétTédI é\ro&%’e& fbrefi2kg and

extracting lalp fromthe Fraction I+l filter c
2012/ 0160z 28B0Tnu®2,0hd 48460 99 donrlceadsod e mtcreasébp lashin sxtink prothee acovifyr i ses

enrichi.ng .the lalp conposition b recipitating .at least one inpurity from
The cobgurrbfiSmReESs BRI ek HhafprEaRuie disihiBbgt B aRifsonnr at i ng t he
preci pidoat@etidaPUEdprdifbraeith tdnehrhalnfo:Gitoa] CHnBE BResMA Nk injufy daigher
enbodi ment, the nmethod further conprises enriching the lalp conposition by
preci pistegerngidngy gliscassnyasaelar disgrss, orgation, diabetep, aad systemis iplemmgiiont e 5"
step). In a specific enbodinent, the nmethod further conprises enriching the
| al p camposiDéfiitibys ani on exchange

[0045] As used herein, “Inter-alpha-Inhibitor proteins” or “lalp” refers to a family of plasma
protease inhibitors comprised of polypeptides encoded by one or more of the Alpha-1-
microglobulin/bikunin precursor gene (AMBP; UniGene 1D:231948, bikunin polypeptide),
Inter-alpha (globulin) inhibitor H1 gene (ITIH1; UniGene 1D:224173, H1 polypeptide), Inter-
alpha (globulin) inhibitor H2 gene (ITIH2; Unigene 1D:139782, H2 polypeptide), Inter-alpha
(globulin) inhibitor H3 gene (ITIH3; UniGene 1D:140017, H3 polypeptide), or Inter-alpha
(globulin) inhibitor H4 (plasma Kallikrein-sensitive glycoprotein, H4 polypeptide) gene
(ITTH4; UniGene 1D:3321613). Exemplary lalp protease inhibitors include, without
limitation, Ial (bikunin, H1, and H2 polypeptides); Pal (bikunin and H3 polypeptides), laLI
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chromat ogr aphy. I n another specific enbodi ment, the nmethod further
conprises enriching the lalp conposition by heparin affinity

chr omat ogwephiz/o1k13one enbodi nent, the nmet hod further ceopriss@s/oeswd chi ng
the lalp conposition by anion exchange chronatography and heparin affinity
chromat ography. [0075] |In one enbodi ment, the nethod conprises extracting
lal p fribt ualnﬁnédﬂ polybapHdey), IfaiﬂlﬁléfH/&:adxl&pemxdeb iapdl bekuning Salier} basu!..one

i mpur i ta%’ romthe conmposition, and precipitating lalp fromthe resulting
supern ‘5 [0076] In anot her enbodi ment, the nethod conprises extracting
lalp froma Fraction Il+I1l filter cake, precipitating at |east one

i mpur i t)04€] s v3sd hetsip 0SIYOTRORT PripEa’ eﬁ?lf?f& Y trhg sumr@atmtcfmqﬁieafﬁeéﬁm withg

supern enbodi nment ,
ho- ot had bR N Po AT SRS AR Dk AR oo SRR o ok

pr eci pifiakzingge.at al temptraames hatpuabdyt 10FQ©. nhtﬂhe cGntIBXICtEfIthd [@psenaingretivn, chi ng
lalp fromthe resultin up nat ant by heparin affinit omat ogr a hy.
[0078] Iﬁ%ﬁ%ﬁ% eréﬁ%g%%eﬁg Y 1P RRFONBHCH BB D i B @%3@@? %\ac%eﬁ@ qu&r%e rom a

Fract i fyrh bibld bled E)F&zﬁ&)adf%om% BisRh (AL 1 NGt cdiRaRl v Sagﬂ nga‘t,f;géﬂeki}é from the

conposi tion, and enrichi'ng Ial romthelnresu tlng S nt by anion
e>r<]c hang}ﬁ‘yamﬂedn@:a&pnms Mmmnlypeﬁhnmthfmg:mampgp by afamqg pmvmndyiﬁ@:zerenbodlk ment ,
t he net ho I Xtract | al m Fr act [ 1+ ilter cake,

bt ec! i BRI BTt R g SroBy O e &t AL GORg5i9m 1 he

resul tiGoRstefédhi glahts Yy kb B8 uSNCNARERICHRIRTIRMOGE aﬂﬁyvm%: Q@Qtallyn anot her

enbodi nent, the nethod conprises extracting lalp froma Fraction [1+I1]
filter C@m@i O%ﬂé@iemp@mtmrngo Ihaghsr fham@ @héfteonqmslﬁtqtbatwma@ﬁ therfrazehiptgmeal p
fromth uIt| pre |tateb r.i ty qei 0g [ 0081]
| anothb? Bilsitishi S el Rt Bt OERTh Bl (AL BRO PR B SN Hract on

LT+ dryd p@rclp@taiée fropt ®6 Ihlquidashpﬂ@athﬁﬂ mlidr@mvten@twpmu@n Qep carst enri ching
lalp fromthe resulting ci pitate by anion exchange and heparin affinity
chr onatiSEPEpRed/b yma@enzatgqrzth%mmfw%wm/ 045099 [0082] In one embodi ment,
the nethod conprises extracting lalp froma Fraction II+l11 filter cake,
preci pi[06d47]ngs ated hemét, adhih ppol’”irtfersfto oo dtireng mmmﬁi tisedrfor the dacportagibh ng

lalp froamthe resu ng ernatant, and enri romthe resulting
pr eci p.q% AP Sampﬁﬁn r&?@ﬁaﬁ@‘éﬂw%@o Ao S[le 3@3 WL&@ PR EnBSRINht , t he
et hod Iﬁ%'ﬁparéa seéﬁ{cf rﬁz@ BOrfﬂl%'i‘ﬁaasa ?é%ttheﬁrl‘nd JT'rﬁal fdthb&d bé‘eﬁke,_

ating

preci pit ieas one impurity from the conposi ti n preci pitating
lal p frsoletted to eswl prongssmgEpndn aertain ambodmentsha Gghn pogd i a oryotfwerr esul ti ng
pr ecl P! tle?stmea Sl?l gl’lillw ICf fOIIlenértI}{OI'GQ) raaftactgr ﬁe?ve%een removed in a pre- processmg

step, for example, adsorption onto a solid phase (e.g., aluminum hydroxide, finely divided
silicon dioxide, etc.), or chromatographic step (e.g., ion exchange or heparin affinity
chromatography). Various blood factors, including but not limited to Factor Eight Inhibitor
Bypass Activity (FEIBA), Factor IX-complex, Factor VII-concentrate, or Antithrombin I11-

complex, may be isolated from the cryo-poor plasma sample to form a Cohn pool.

[0048] As used herein, a “Fraction II+1II filter cake” refers to a solid phase recovered after
treatment of a Cohn-Oncley or equivalent Fraction II+I1I suspension with an adsorptive
material. Generally, a Fraction II+I1I suspension will be treated with an adsorptive material,
for example, finely divided silicon dioxide, to remove impurities such as lipids, fibrinogen,
amidolytic activity, prekallikren activity, and lipoproteins. Upon separation of the clarified
Fraction II+11I suspension supernatant, the recovered solid phase material is referred to as the

Fraction IT+I1I filter cake.
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[0084] In one enbodi nent, the nmethod conprises extracting lalp froma
Fraction Il +l11 filter cake, precipitating at |least one inpurity fromthe
conposi t iwo,20reaei7zpitating lalp fromthe resul ti ng supePoattsnel1/0830d9
enriching lalp fromthe resulting precipitate by ani on exchange and heparin
affinity chromatography 0085] In a specific enbodi ment, the method

conpri s[@@4SHrféi:qud%alteumgﬁndyph‘fld@iﬁlhcrcyuf ipode” @l ‘dwrly, dividedsifiegorefasntocker | ved

her ef h f
Fract i ok Rop TRk ok h s Tou e R G%) B AR R SReE, T T

filter aadtiol 6f RILoROMOAiInTRR! Exth® e fdiad offﬂhbllyaﬁwamnccaﬁ@oﬁaél ching the
lalp conposition by precipitating at |east one inpurity fromthe
conposispiteie for use in thg r%mhodsa?rf ghemresenpiny grtiondnclyde yithgrblimepianafymef t he

pr oCi PiARLSF b IIHE L X80 Ne.d BB BONL AL ILNG AURELARLATL cold A%

urt ér conpri ses enri ch corrposf?l on by
preci pilikat ilmg pteﬁﬂ:@ed asmlmdlﬂnent(;a) nmﬁietdlai my(topailic fumea gilith ptqduane abqai foat e 5"

st ep) speci fic enbodi t he met hod further conprises enriching the
lalp cdh%@%om ton Fbyaladiogma @ lwarﬁaéﬂ%rlﬂ% IgYiRhAPmAles o Absherolpec fi c

enbodi riﬁél%x%j | o & MEikRd tJPrO‘EJroFalﬁJ Inﬁﬁ?ﬁﬂ& éﬂ%l%r &%%aﬁ@ hilde tAQ‘?os @lp ﬁc ATRRRAJpl on by

heparin a nity chro . I'n one enbodi nent, the nmetfod further
conpri s/éfsroshl?o(bl?}ieng;ﬂtlrﬁé Aaﬂopﬂ@ﬁ@gp‘lwomllﬂﬂ Byerasili 380, AmbﬁﬁljéS@,h*@nat bgr aphy

and heparin aff] hr apat ogr aphy .. 086] |1 i ment, the nethod
conpri s¥sA&WH Jgf 6%’ f%%(?i}%‘) %;af&ifgﬂé(ﬁ) %ﬁ afldr%relmsﬁzl%{&&% cake, precipitating
at | east one inpurity fromthe conposition, and precipitating lalp fromthe
resul t i [A85Y Ubewsedharsin, a['d68TE or disardst Awecieted odtniain dysfunstioephod conpri ses
extract ,fr Fratlonl|+|| f|| r cake c |tat| at | east
one i rrpdmsl%tguﬂ ?eﬁe o) (gSI 1% divordsh I‘(Ihg g 1Y é%{& r%ctaﬁsedrbgsm ting

super nahendifiby b}%ﬂ:lh@ll‘act%iﬁ@étaﬂibg ®r ed@nnmtmﬂmhy@vel U\ﬁalp activity in the subject. In
2012/ 012773PCT/ US20Q11/ 045099 0088] .I n_anot her enbodi nent, the method

conpr i segedRttaneesidigatesp dispisiersassrciied with lalpidysfupptiqnedr dyatesulafioieci pi t at i ng

at lea 0 t he
resul t ﬁhcglﬁgeﬁCdél ;ﬁﬁgbrngtﬂ%’at %fe ({ixtlalgpeta gﬁ% ?Jri]fdt Al ¢hr omat%1 3{ 1 %@EIS{D@B%B# ?{Heanot her
enbodi rgents ertchéinget hag sutmﬁtr iSaeslaﬂy,tar ahsteasmgorl chslop)dérra@mcmtdar\anh 'raalncdd + 1
filter c [

ke, precipitatin one inmpurity fromthe. co sition, and
enri child f(‘elB‘FttPn?F%f%sttﬂé‘nY gls@ﬁ%wﬁ ﬁ&réﬂp@w%&}ws b@a G ek YU B hepari n
af fi ni tyaHHEIBY, Qﬂﬁﬁ%ﬁzec{ B0¥PLeshifts ANOlBRE1eERP ] E@ﬁ&etwﬁ@% PRiigRconpri ses

extracting lalp froma Fraction Il +I11 filter cake, precipitating lalp from
t he corpiesises mrd,dlmdlerea$spc1htedgv1tla]ah) flystunctibe or Blubdd lntp lfmnetmtplmlatie oy ani on

h h t th d
e SO L SR e e st happ ?‘“f%%rPflérdlsé%fPHla%ﬂr“été‘i‘Vﬁﬁﬁ Ao P Yo

t he corﬂa,ggtugtll@pan@ﬂgr@mﬁ@@h&g lalp fromthe resulting precipitate by
heparin affinity chromatography.

[0051] As used herein, a “disease or disorder associated with increased plasma serine
protease activity” refers to any disease, disorder, or condition in a subject that is caused by,
intensified by, characterized by, or results in an increase in the serine protease activity found
in the blood, and for which the administration of bikunin or a bikunin-containing protein (i.e.,
an lalp protein) results in a reduction of the plasma serine protease activity. Various serine
proteases may contribute to the increased plasma serine protease activity, including without
limitation, trypsin, thrombin, chymotrypsin, kallikrein, plasmin, elastase, cathepsin, Factors
IXa, Xa, XIa, and XIIa. Diseases and disorders associated with increased plasma serine
protease activity include, but are not limited to, sepsis, septic shock, endotoxic shock,
disseminated intravascular coagulation, fibroproliferation, anthrax intoxication, cancer
metastasis, tissue injury during surgery, kidney disease, vascular disease, coagulation,

diabetes, and systemic inflammation.
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[0092] In another enbodi nent, the nmethod conprises extracting lalp froma
Fraction I+l filter cake, precipitating lalp fromthe conposition, and
enri chi ngvDab/fiem t he resulting precipitate by ani on exthmage/oased hepari n
affinity chromatography. [0093] In one enbodi nent, the nethod conprises
extracting lalp froma Fraction I1+l1l filter cake, precipitating at |east
one i nd09$2]yAS wserhhetesn, domtgus i vltefiltratipe €UB)Y tacompasses pvdrratyneot membessal t i ng

supern nt. an nrichin alp.fromthe resylti recipitate ani on
exenangution AT o)er Pt RS B a i oPhEe h R eter T see
ext r actrhéigbraad. pSiispended sblidciidayaldtéstdfibigh inblcetilaE Akight ot ecthiped avhikgvatr | east
one inpurity fromthe conposition, precipitating lalp fromthe resulting

super nangdiey nHerudyaght selufes IDgss thisweh e membrappnghisserdrgianarecdsyishepar i n
affinity chropatography. [0095] I.n one enhodinments tl t hod conpri ses
exct r Aot U] r PREATEE ErLAORPOHalina MR T bke, 10p D0 FOHEGH g at T east
one i MUpddiMIy FrOd HPutfPIP ASHIARR of PGS tRIHLA NN rhsRird MG IRRep &Rt | NY

supernatant, “and enriching lalp fromthe resulting precipitate by anion
exchangm thasizhepteinmladul dsrih¢yyrethm. obfitabdfratpimyis typd@8@chdmctarisyldni £ i ¢

enbodi nent, the nmethod conpri ci pi,tati lalp from cryo-poor. pl asm
or a f rAUPPRC P RS AOTHSPard 800 kD¢ ehplink pelresdihustn- bk it 1t at i on
react i dartaadfiopaiticulinlReidrgfot sephratihg B618SHPIi RS BteaRdrddX bimal holuld likef rom
the Fraction I+l 1+l precipitate. W% 2012/ 012773PCT/ US2011/ 045099 I n one

enbodi riegtrs angalivet hod further conprises enriching the lalp conposition by
precipitating at |least one inpurity fromthe conposition (i.e., in an "lalp
Preci pi[0es3 AL usst @pyeighist sapadiafiltingon’hs perfechgl wah @ sanRuidrilrafidsan t he

| al p- cont ai ni ng supernatant. In another enbodi nent, the nmethod further
conpr i seafdptiomindys piangentiay) flognplbefion.oRunpe glilrasiopdiutteg 19 Rirpdysed it he
conposi | b 4 Boer s ol 1 pl oW en) | fi

embod: ran {0y R Al S R LN opeB R pLOt QSREEICRE: i on by
ani on etodangan el etoatagfapdnamplaFaot@t Hhe diaditetiohi veasbedmchporoits otrhef thet hod

further c rises enriching the | co ition .heparin affinit

Chr onatBGABAY ThR B Bl St ha e A e U SHE Loriphs Luei oY chi ng

the |alpgiegmBRsiptiie by anion exchange chromatography and heparin affinity
chromat ography. [0097] In one enbodi nent, the nethod conprises extracting

lalp fr raction.|+l |+l 1 ,grecipitate recipitatin t | east

oo 1 190541 e @i s € bRt b Bt e BB Fings BretPr s phETusdF | ng
super n&t@ﬂta.sgé&@&ﬁ}alw R Qb diaice S Qeig 1B "abs iR 0PEtREsFARIY 4 9ASe eXtg-act i ng
lalp froma Fraction I+l 1+l precipitate, precipitating at |east one

i mpuri t32%.rom the conposition, and enriching lalp fromthe resulting
super nat ant by ani on exchange chromat ography. [0099] In anot her enbodi nent,
t he met[pOsE)caiet desirg g @ah i"mikih@! desérilsnan abir @fcdaiiong tqulal distribpriesbpi t at e,
precipitating at. least one inpurjty fromthe, conposition, and _enriching

lal p frigorRoTe distingticagreuRsras 41 Byncey InHesohHtion ospsnentign brpBy i Bgiaphy .

agitation. Complete equal distribution of all ingredients in a solution or suspension is not

required as a result of “mixing” as the term is used in this application.

[0056] As used herein, the term "solvent" encompasses any liquid substance capable of
dissolving or dispersing one or more other substances. A solvent may be inorganic in nature,
such as water, or it may be an organic liquid, such as ethanol, acetone, methyl acetate, ethyl
acetate, hexane, petrol ether, efc. As used in the term "solvent detergent treatment," solvent
denotes an organic solvent (e.g., tri-N-butyl phosphate), which is part of the solvent detergent

mixture used to inactivate lipid-enveloped viruses in solution.

[0057] As used herein, the term "detergent"” is used in this application interchangeably with

the term "surfactant” or "surface acting agent." Surfactants are typically organic compounds
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[0100] In another enbodi nent, the nmethod conprises extracting lalp froma
Fraction I+l 1+l precipitate, precipitating at | east one inpurity fromthe
conposi tiwo,20evd2®Eari ching lalp fromthe resul ti ng superoatisaeliloysoani on
exchange and heparin affinity chromatography. [0101] In another enbodinent,
the met hod conprises extracting lalp froma Fraction I+l 1+l precipitate,

pr eci plthdtarrmqnplapbﬂlflrlcﬂn coh&ingngrpebihydespholin grasms ((SHilsipanddiyslrépholm t he

Crmhodi At (ke Char kBT R PR R P AR I B A sk AL Rk "a S Tl

preci pidusfh&antVag Ok RiakdfitdBy tRlRedehd it foamalBrahasictigdsupsamils Bewd. cAhag | al p
fromthe resulti n%éprem pitate by heparin affinity chromatography. [0103]

| n anotife SeHpGHIt Raheo chaige grotpoid itsdiepd.i veloseas,an nQuuie Pyjéactaat sarrl%amat Fraction
I +| ! +]|c IchQ g[%qﬁ p[k h@& A Q&E%hghltcashtf&?ﬁaﬂtac ofta JS%%G%H%}I&IQ%%}P%AI%@’ enr ' C.h' ng

romthe res ni-on exchange ar afflnlty
c hr orratgrgqup tBpme éﬁﬁnﬁ&i Bf Gdrﬁﬁ'ﬁSB Eﬁffédﬂ&ﬁ@ﬁﬂ:hﬂéﬂ&ﬁ@n{c%%]i oh rsulcﬁaite sifonate ment ,

t he met hod conprises extractin alp m a Fract |+ 1+ 1. precipitate,
preci pi ¥ &RTORYYIAte anEnst PSHBIOMRS (PFé qrﬁ@%&%@g?rppﬁﬁnesb#f%wep. tating

lalp f T(?Fb%b‘%o&ﬁﬁ%&de sﬁH’Qt%r §Eﬁﬁ%h1mcﬂﬁﬁn‘?£l{rylc§ﬁ'lf% éu?ci Rndr S ngﬁatEeSl“ ting

preci pitate’by anion c ange chr'omat ogr aphy I n one "enbodi nent, the
met hod sabmodilsmslaexﬂr sa;d:ﬁlter(glsb &hpwh rpsdurRlacyl ablmrls&llfdttel dr §580i Pkylat e,
precipitatin | east. an urlt fromthe .comp osition, precipitating
"alp 1 rsheRaul o tc‘fﬁﬁangﬁﬂpaé? SRy U ERREOT F o om the resul T1 ng

preci pitigfethymhemia tromidd (@MBM 2Rk OdHcgPhmethyd hdflonlinm @RémRELAdI ment
the method conprises extracting lalp froma Fraction I+l 1+l precipitate,

pr eci piatkariatiyl@amethsdgnmenianm wﬂig;qetwprrrcbmmml@mﬁﬁé’m Tyethrxedited tedowng

f hi h I
or coi pieaPe e SRt R ST RAGE I e £k Bl B TP BRI 02077

In a speey hiigs ardoaei ﬁmt inchidigng@®@phaste C&ﬁﬁﬂicsaeﬁi RE@gAdat, thakandge dadd,p from
cryo- poor pl asma, or a fraction derived therefrom in at least a first

et hanol ema@eicamdamrmc tagcderyioie eid.gnmthe Idkoa &pitieiiome (emphaterip): dadecyhnd
ext raCtﬂe f{ﬁ%&@a&%@éﬁl@egﬁ%ﬁggﬁ%&% i\gl?&ﬁ&b Pldnife: a!ll{}rrll 8@@&@1&% ment, the

met hod turther co p conpositi precipi tati ng at
| east arxéde)ngkylphenof papiethydereaizs,) dopolyniers . poly(athatent baidp) &rdeci pi tate 4"
step) an sepa atin e preci ated ippurity fr t he, - cont ai ni ng
super nde PTOPV ngh ‘l%ﬁb& ﬁ?ﬁﬁé owi ?’Pep%aﬁ%% ‘i:]?QTH Ml@es enriching
the 'alﬁbl%‘?ﬁ%‘éﬁibé 'n?d?ucﬁ}{g Q.Et?P%leés{i’&e' A& ﬁlaﬁo&ﬂ@%t@ﬁc%@@s%tde%ﬂ aldoh§L - 1N

an "lal'p Precipitate 5" stép In a specific énbodi ment e rret hod furt her
conpr i sad odayl hlchhalgy cotwmldaﬂ\@%mqo@mdel [0BA byo lpsoirgateseIwiean @6, Theant), ogr aphy.

I n anot he eci fic enbodi thod further conprises enriching the
| al p ccﬁﬁ)gsﬁ{% ﬁetwelﬁéﬁﬁg'dgg%ﬁya i %g,y 8lﬂpc?r?§f%braphy I n one enbodi nent, the
nethod further conprises enriching the lalp conposition by anion exchange

chr onat[8838 phyussAdeteapshd tarmaf therpeyticeHy sffectoigraasipt or dose™ or

"sufficient/effective amount or dose," refers to a dose that produces effects for which it is
administered. The exact dose will depend on the purpose of the treatment, and will be
ascertainable by one skilled in the art using known techniques (see, e.g., Liecberman,
Pharmaceutical Dosage Forms (vols. 1-3, 1992); Lloyd, The Art, Science and Technology of
Pharmaceutical Compounding (1999); Pickar, Dosage Calculations (1999); and Remington:
The Science and Practice of Pharmacy, 20th Edition, 2003, Gennaro, Ed., Lippincott,
Williams & Wilkins).

[0059] As used in this application, the term "spraying"” refers to a means of delivering a
liquid substance into a system, e.g., during an alcohol precipitation step, such as a modified
Cohn fractionation I or II+1III precipitation step, in the form of fine droplets or mist of the

liquid substance. Spraying may be achieved by any pressurized device, such as a container
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[0108] In one enbodi nent, the nmethod conprises extracting lalp froma
Fraction IV-1 precipitate, precipitating at | east one inpurity fromthe
conposi tiwo20evd2pBeci pitating lalp fromthe resulti ng saparsoatanioss [ 0109]

I n anot her enbodi nent, the nmethod conprises extracting lalp froma Fraction
V-1 precipitate, precipitating at |east one inpurity fromthe conposition,
and enr(eghi |ar$gr ab’é@loltﬂef)rtbm htalye spesydiced g Bw@r émitlanper btﬁd arinoplbesichange

h
o P SRRy 1o htited Baf ok et SRS T Ploant VBl Hg S P SMRY DR et

one i NMHE byisyenh Fe@BIvViHpehe OERASUbItATYE 1§étﬂlt1ﬁﬂd5us¢}h$tﬁ@3d|&'Oﬂlefrdiz&mnilﬂ&i foesiiiki ng
supernatant by heparin affinity chromatography. [0111] In another

enbodi rfapig and ﬁ@ué}#ﬁtsﬁdﬂlﬂ@éﬂﬁﬁheslwl%ﬂth@dh? Bl p froma Fraction IV-1
precipitate, precipitating at |least one inpurity fromthe conposition, and
enri chilmp | aVipthode fiort the Maswiatiung of ijter-afharinhibitan(iap) exchange and heparin
affinity chromatography. [0112] In another enbodi nent, the nethod conprises

extracti lalp froma Fraction IV-1 p eC| itate, precipitati from
the corftbe Gesirellyn BIE prepaRfing 4osisher Biihe hesenb Syefs l%cﬁﬁrbé’&rﬁ?a?%dé By ani on
exchanggy %ﬂﬁ%@&t@ﬂfn@ﬁﬁ%emﬁ@Jféﬁdxah@l@?&bb@ﬂéd SRR IR EAree HRSNAEINAGp NP | Ses
extracting lalp froma Fraction | recipitate, precipitating alpfrom

t he compewpld bleod angdlasma usccmlhaqed &om lﬁeabhy ﬂh@rs e@sllwtlhynglerbﬂ@(di ipicolétctedpy

h ff h 114 mbodi h hod
oo duh e P Bt B btk R e R ST Moot o Tt o

lal p frdamlﬁlh@resaqw@nlplr@ferre@ftﬂasembmlug@gs’1 1@11? fihemartp hﬁsbl@&d'ﬂdn@ﬂle
preci pitate by ani on exchange and heparin affinity chromatograph [ 0115]

| n one tdeasberi Mesma byt tvétablehresgdeishprs as fenaxpmets. Atgcipapiion (adooha Fr action

V-1 t ,
o oei TG BB S LSO 05 G381 SR i AR G SamESt| o
t he resiikdrhatggraples iaffitigt chréyatagiaphy, éxetiabgini rcbfaﬁam@rqmyyetcl)one] In one
enbodi t he net hod nprjses extracting lalp froma Fraction IV-

pr eci pﬁfé%@nt“&‘%?&oﬁa %*’*ﬁ?f@roabone%&mep@ﬁao@ B tha ke (966 €18e 6&f 14 on
preci pi Laténg, 's@k%gfzrs@f%h%é)ﬁ%h{smgt UB%W@%FW 1@&@0@%%@&[?%& p from

the resulting precipitate b eparlnaf’lnlty r omat ogr ap I n one
enbodi nkHw, Gibe. Set ﬁm%dﬁmw@e)sc@m@mwngn | Gllepr. Sparfi2ad 4T 1 B50) V- 1

precipitate r tin on i.mpurity fro h 0 sition,
pr eci piéﬁ‘t“i GP g/lsoﬁg\éreg ‘fﬁﬂgﬁ’rﬂg@gﬁﬁe z]ffd tﬂfftlﬁmatwé% ﬁ}l%é*?dgé’ﬂ dp from
the resyg WcAdknRE @@ésﬁnNawo&yanamo@ao@m@b@pgﬁs@rmnh%p@zr | erpfdAim 1¥ra
chr omat ogr aphy.
37:866-873; Kistler and Nischmann, Vox Sang. 7:414-424 (1962); Barundern et al., Vox
Sang. 7:157-74 (1962); Koblet et al., Vox Sang. 13:93-102 (1967); U.S. Patent Nos.
5,122,373 and 5,177,194; the disclosures of which are hereby incorporated by reference in

their entireties for all purposes).

[0061] In certain embodiments, lalp is recovered from material otherwise discarded during
the manufacture of other commercially important blood products by plasma fractionation.
For example, in exemplary embodiments, lalp is extracted from a Cohn Fraction I or Fraction
IV-1 precipitate (Cohn et al. (1946) supra), a Cohn-Oncley Fraction II+11I precipitate
(Oncley et al. supra), a Kistler and Nischmann Precipitate A or Precipitate B precipitate
(Kistler and Nischmann supra), or adsorbed from a Cohn-Oncley Fraction II+I1I suspension
(Oncley et al. supra) formed during the industrial manufacture of IgG gamma globulins.
Advantageously, according to the methods provided herein, industrial-scale preparation of
Ialp can be achieved without the need for additional input plasma or the redesign and

regulatory re-approval of existing manufacturing processes for other commercially important
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[0118] In a specific enbodinent, the nethod conprises precipitating lalp
fromcryo-poor plasma, or a fraction derived therefrom in at |east a first
et hanol pweenmaiat7don reaction to forma Kistler-NitschramusBvieoijpe ate A
and extracting lalp fromthe Kistler-Ntschmann WO

2012/ 012773PCT/ US2011/ 045099 Precipitate A In one enbodi ment, the nethod

f ur t herplesormpldariyed blond ipedviuaty, sush ab 8¢ geomeadotiulion fdyyintavsooys ¥IGny at | east
one i npug)i ttXnef {lonaer;tnkllles S OrSil%i an (i.e., inan "lalp Precipitate 4" step)
and seﬁg at n8 T p?‘égl %i Piat I'mpurity fromthe Ialp-containing
supernatant. |In another enbodi nent, the method further conprises enriching
t he | allB0&diposr esnsat. Bie et wivertangoyidesn meded forareppppesintngshqdila, | in
an "l al reci pi I Lt | i - d: further
corpr  <axiPeRbREy Btz Fb frohDoo 3REEbiak i BTARRLTR bert A FEh T Sh

| N anotdidrasisplct éthancd phetiinEot reattien webhodn falpicoetaimdonprctip@steeard (Chi ng t he
lalp conposition by heparin affinity chromatography. In one enbodi nent, the
met hod S{RetHE 2 itheIRspontaiRingPredRitate therelbnivsaing rengghedebh exchange
chr omat a [ P 0l C : e AN E

B A S F L O —
Pr eci pigratecohsispng of pFtaatiomy+H{ filterasike onleractmguk pregipitatorn Fraetiaolmblodilt i on,

and precipitati lalp,fromthe resulti uper pat.ant 0120] . l.n, apot her
erbon rEHaP e Has o ol Bt et P8 S iehabir iRy ehimnn
Preci pidnataekfelerPl RB&hRlahRPtRgpi@dte Beast one inmpurity fromthe conposition,
and enriching lalp fromthe resulting supernatant by ani on exchange

ook oIS o T B P v

&
extracting lal'p'froma SC Ipritate preci

| east qgigniayprs Fraytidnr dumved ehcedrmeSh bt 1RBst adlist @ihbCHricaigithtadrprchdtidmb he
resul ti ng supernatant by heparin affini tax chromat ography. [0122] In anot her
enbodi rfefr a FrarsiopdHlH precamite srkexdseetinglalmfomdhp Frachen HHK{ stacwi®fct dé hnann

Pr eci i & @6 EShORLA AL AN QR TR by LMANG gomposi ti on,
and enr1 ching Ia p Tromthe resultrng supernatant pby nion exchange and
hepar i rpradipitatiniat klastema timgu@tyyom fH21D3]pokitioa ot heran étdip @raviritate 4’ eepyet hod
conprises extract| ng lal.p froma Kjstl erNh)’:]schrr&nn Precipitate

preci pi PESPRGAINS tbe FeSHEleE TRBHPYSTAT i 1alePeHR N RIRRGNt AN, 10 RRAifEThe

resul ti g JafiRGPht %e%o@%ﬁﬂé%n?ﬁ%@&ﬂf%h&grtRé‘Bﬁ&%rﬁ%Mion[%?%Pﬂtﬁi not her

enbodi nent, the nethod conprises extracting lalp froma Ki NIt schmann
Pr eci pilthpt feonA thqoeomaiositioat(i. e ginl aal ‘Palp Poeaipiteée Fostposilt inopgcibindmbediinehi, g | al p

from U e Leshbhi0g Broct BLiate, B fIRRRrL ALY LDkl SRORES 00 aphy. VO

chromatography. In another specific embodiment, the method further comprises enriching
the Ialp composition by heparin affinity chromatography. In one embodiment, the method
further comprises enriching the Ialp composition by anion exchange chromatography and

heparin affinity chromatography.

[0064] In one embodiment, the method comprises extracting lalp from a Fraction I1+I11
precipitate, precipitating at least one impurity from the composition, and precipitating lalp

from the resulting supernatant.

[0065] In another embodiment, the method comprises extracting lalp from a Fraction II+111
precipitate, precipitating at least one impurity from the composition, and enriching lalp from

the resulting supernatant by anion exchange chromatography.
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[0125] In another enbodi nent, the nmethod conprises extracting lalp froma
KistlerNitschmann Precipitate A precipitating lalp fromthe conposition,
and enri cwongiZakp3fromthe resulting precipitate by anipom/uszahanyes and
heparin affinity chromatography. [0126] In one enbodi nent, the nethod
conprises extracting lalp froma Kistler-N tschmann Precipitate A,

pr eci pil0866]ry aaethreemsbodimenti heumdthad fananrischextershpo filp iftom a praggomllt-Hi i ng
lalp from.the resul.tin r nat ant nd enriching lalp fromt resul ting
br eoi pirt Sy Tl B2 R RS SNE hPBlety B o5 PoTg00 R cbfiETha BiaiGEn: ' (he
met hod (RO FRLIARE SudHhdt@f by h@pdrd] HfihitpBhdnkdidphly- Nl t schmann Precipitate A,
precipitating at least one Inpurity fromthe conposition, precipitating

lalp fr i . e . i.chi . rasul ting
pr cei pi o] b, B AURC b o RO EL IR R iR X BRLHOTIERTL

t he netpredpicoaprdcginatiay bt kadtiong ithpurty ffroontha cipblidon,Nintl ealicteng [4Pp éonpi t at e
A precipitating at |least one inpurity fromt conposition, precipitating
lalp f rth?ﬁetswgng égmﬂr@qtﬁg%wa@mé@%ﬁ%? aa%ger@ﬁmi agﬁmlﬁgcrﬁeamawgw@hﬁ he resulting
preci pitate by ani on exchange and heparin affinity chromatography. [0129]

I n a sd8868]ilo aeathedémisotimenththemedthabicanampes sesmcpng tilpifoat 4 Agetien B+l om
cryo-poor .plasma, .ar a fraction derived therefr. L t least a.first

ot hano P LA Bt e B fosh e somgpsinat wndentrne 1de fahie Brulling ot e &
and extgraGpitdgvy ahiBn bk@hdenrbnatoofiph)i t schnmann Precipitate B. In one
enbodi nent, the nmethod further conprises enriching the lalp conposition by

preci pi { al..l east one . ppuri fromthe compositi-on (L.e., thpan “lalp
b cci pi DB Rk E SRt Gu TNt @by ERIBEBAP Bt FeSiion TN
| al p- cqirtdpinitd) Previgpietingialptiront theanaipbsitiosMaddhietihg 141P €rorethb eckuftingt her
conprises enriching the_ lalp conposition by precipitating lalp fromthe
conposiRE@pitate b heparig agignity hrpmmog@ppyt at e 5" step). In a specific

enbodi ment, the nethod further conprises enriching the lalp conposition by
ani on dgA6THngenctheoembaigmamhshe nhathahainneises pacicting ldpiiodi ariction Helliret hod

further caonprises.enriching the lalp conpositian by heparin affjinity
chr omatRgF RIS PrewPIHas %Eﬂ”hgﬁtCP“Eﬂ%‘“grEt%‘S&mfla?l{lgﬁp %i?ﬁb‘ihlsé%%lh@rgri chi ng

the |al RROBY, 1hiBH Ldhaf R GRANESE 1y and heparin affinity
chrona€g3$g$h§§§[d?BS]M?hQ%%gigﬁ%odineﬁ ?%?ﬁgﬁﬁ%?ﬁgﬂ conprises extracting

lalp fr Kistler-N tschmann, Precipi.tate B, . precipitating at |east one

| ror 1 10 g bk T bt ar o Re g GO pPR s r g e AT sfRA TS « g
super nradipitaté, prtlpitahing anREQSne PGy TRIM thetddBipaEitibR bré@pRitingaspaidm act i ng
lalp froma KistlerN tschmann Precipitate B, precipitating at |east one

i mpur i tthe faswliing Nepaseipsind canichiag dale drang Hiergsultangpreeipitate be apies ekehange
supern i on exchange chromat ography. [0132] I n another enbodi nent,
t he ne?%%gﬁ%géﬁﬁﬁées extracting lalp froma KistlerN tschnmann Precipitate
B, precipitating at |east one inpurity fromthe conposition, and enriching
lalp f rleﬁﬂl Ha opg smpediggns (hempded sempisasptrstimedalpi freme ¢ Feastiondbdlr aphy.

[ 0133] A . i b B j | I rom a
ki st 1 etEy EeRe A BRERE s on MipFEL FRfh R TR GRp AR A MR o

t he conposistlitiop sugmehtarnty anchannighing [ pffroomtichesuleguprecipgats bp depratneattinidy ani on
exchange and heparin affinity chromatography. [0134] In another enbodi nent,
t he net §8ﬁﬁgh%es extracting lalp froma KistlerN tschmann Precipitate
B, precipitating lalp fromthe conposition, and enriching lalp fromthe

r esul t i[A87Hrleonpicmbbdintept, did wothest chanyess chirastmgdgipdpdny 2 Hrat®s]l+IH anot her

enbodi nent.,.. the net.hod c rises extracti |lalp f.roma.Kistl erNtschmann
o oor Rt DR e SDIRY P Ptk e BR Bl b gk kP o T
from t hBe F@6MinE isiekrt@e] Mdtcatiehidy IAIgFRh theatdultid pre€ibitaBBY agivarRRYhange

and heparin affinity chromatography.

[0074] In a specific embodiment, the method comprises precipitating lalp from cryo-poor
plasma, or a fraction derived therefrom, in at least a first ethanol precipitation reaction to

form a Fraction II+11I filter cake and extracting Ialp from the Fraction II+11I filter cake. In
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[0136] In another enbodi nent, the nethod conprises extracting lalp froma
KistlerNitschmann Precipitate B, precipitating lalp fromthe conposition,
and enri cwongiZakp3fromthe resulting precipitate by anipom/uszahanyes and
heparin affinity chromatography. [0137] In one enbodi nment, the nethod
conpri ses extracting lalp froma Kistler-Ntschmann Precipitate B

preci piangteinbgdianent.dhe methed fiurircomprisesmmrichieg donebns¢anmnitioprbeci pi t at i ng
lalp from.the. resul ting.supernatant, and enrichi.ng Lakpfro he, resul ting
preci piltacegyedn e AL RERTE TR U BBPaBRb L oh g MR el E e . (he
net hod panppdrses @ bicefitaitg ilmphityf ffamia KistdediniNpsesdnmad. B egdthért ate B,
precipitating at least one inpurity fromthe conposition, precipitating

| al p f regrhodiaentethgmethng fouhercempaines cnaishingihs el smpasitprf yorreeindatings ul ti ng
pr eci piytat i atfinity . . h [ . Lent,

t he rretlhg) Ocrg)r{rlll)ér]l S sos{é)? r(gét%:'tflnna)g{1 ﬁ%&%@?ﬁ@g}ﬁ%?){ gﬁ%ﬁ?ﬁ@%ﬁ%ﬁ@%@@?ﬁt ate
B, preahghbddfurthgr edmprésas enrdahéng thip Ualp tepmipptivd be agionpediangon, preci pitating
lalp WO,2012/012773PCT/ US2011/045099. from t he resuIFing super nat ant, and
enr i chiREPPaPEaphbniaretheegeeticfgiodiasy hamethod TG PompERaYgeicand hepari n
affinit -@p@y : Tk i i~Qn
providégea ggﬁgggéor p?epgﬁéﬁgngﬁmgggyﬁﬁgﬁgfgﬁﬁgggﬁgggﬁg%%ﬁﬂ?§%ﬂ¥%lasna by
ext r actfurterl cahprisesomriahfgdlet labmcdmpdsitamt iyoamidivextharfgeabtanoatographyt and or
Fractiqgn |+II¥JlI recipitate, a Kistler and Nitschmann Precipitate A or

Pr eci pi eﬁ?rén%flﬁ?t&‘fﬁmaé‘?gé?p r a Fraction I+l filter cake. [0141] In
certain enbodinents, the enriched lalp conposition nmay be further purified
subsequ@f5]tlo oag embediment, thomethod campiisng ckiragtingdelipdrom - FractiondbtllIgrter | +1 11,
or Fractjon |+l.l+l11_ precinpitate Ki,stler and N t.schmann Precipitate A or
pr et piesrets il RaTERE bRy Aot g cofipofibn At RELTEARaL 1 GE il B
nethodae§ﬂ@m§M%bh@hmg for further purifying lalp, including wthout
limtation, additional precipitation steps or fractionations, affinity

chr omat i ] e ico . i
chr omat oy ninoEPLSEARACHCHRARR QAR b dbe IR 8o ) ELELAFH BT
t r eat nefiter calan pfecipitatitg aricastbhg mipurity fbmahe copdditid, ahd omrjicharpdlaiphiomi ke.
[0142] |n one enbodi nent, the nethod Eurt her conprises precipitating

i mpur i tPeESPHIGRSURF TR O &R ONAENANGRISBOMAREHAPYN certai n enbodi nents, this
step conprises precipitating at |least one inpurity, for exanple a lipid or
pr ot ei 007Hdmanbibeconpeakintitothcandhacheammepacstactige tde flonee Frictien H+-{lk om t he

supern nt .cont ai ni lalp. tional alp can.then,be.precipitated from
The supURRspnperini Ge i dt evCB Y (i bR S Ak S Rold o

preci p!th@%ds@l’ﬁn?@ﬁb&hﬁi&ﬁ%ﬁ%@baﬁrﬁaﬂﬁﬂﬁ?@Hr%hﬁfbg‘?ziphkla| p froman enriched
conposition allows for the reduction of volune prior to additional

purifi i ch r t oqr I i tien...
Dimo Ao LS AN, SRRSO S BIR L K e LyPIe
subsequiitdr chle, pccipaatin@ax 1E4s0 BhAinkpuaiey from the cbhpediticn) ahVedrichigalatly ®6ml | +111,
or Fraction |I+l1+l11 precipitate, a Kistler and Nitschmann Precipitate A or
Pr eci pith@tesuling serarpstand by angpn oxclange ppd Renapin)affinify ¢hrematographyy
precipitating lalp out of the enriched conposition. In certain enbodi nents,
an enri[06EY] Ihahptheoaplosiimeantheaycthel cumpgreset edracangldlp fivin pFeciign tlatll on st ep
to rempye at, | east .one | rity fromthe coppositio s descri bed above,
and ¢ haHl<F Galse: BECHANEH LD BPife SHMELUEPT ang Puning R iSmdRs BeBUBE | al p.
[0144] Jricifielid 8 Qni@H%QHiaHE@&ﬁomﬁi&%réfiﬁ%r.hOd for preparing an enriched lalp
conposition further conprises at ['east one, preferably two, chromatographic

EB?F be[g()% ;%%ﬁ‘%%g{%{%ﬁ?hdéﬁl%tt ﬁ%‘éﬁ%@f (%Oé{[lpr}leseé: PR 1}155 iacflr)] 'fro%a{] {a%J[i&Y +ArY
filter cake, precipitating lalp from the composition, and enriching lalp from the resulting

precipitate by heparin affinity chromatography.

[0081] In another embodiment, the method comprises extracting lalp from a Fraction II+111
filter cake, precipitating lalp from the composition, and enriching lalp from the resulting

precipitate by anion exchange and heparin affinity chromatography.
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WO 2012/ 012773PCT/ US2011/ 045099 enpl oyed to further enrich the lalp

conposition extracted froma Fraction I, Fraction IV-1, Fraction Il+ll1, or
Fracti on wel2brldib77pr eci pitate, a Kistler and N tschmannPPrase@iinaioes A or
Precipitate B precipitate, or a Fraction II+ll1 filter cake. In certain

enbodi ments, prior to chronmat Oé;ir aphic enrichnent, the extracted lalp
conposil09&H Iniont cwbodintsing thericbnd comprisas extiadingilakpatorp pdeaqsiondtilbriler eps,
as descrjbed above reduce the rities present. in.t sition,
Feduce Phe ety e o B G bl AR bhr SO S ik 2R TRLE Che
buf f er redulfiliesupermaest, tah@BaridIdARIp FomcReE tading phathimebysanidhiexchange

chromat ographi c step may conprise ani on exchange chromat ography (AEC),

cat i on BIURHAEPBhr omat ogr aphy (CEC), heparin affinity chromatography,

hydr ophobi ¢ exchange chromat ography (H C), hydroxyapatite chromatography
(HAP) , [0083])Taaht embbyineht, oot dpbiyprisis zetrectigUsipdion hfoamioa dgrHddHiteti . e. ,
gel filtration), or o&her sui tabl e chromat ogr.aphi c step. Chromat ogr aphic
steps rfdlS-HEcoHfAtigR dhlsastongimpwity hrony the sompapifiam, nrereitating falg)frqm the
preferregd, kit B, ohld EndEORLCRORIthS RSulil itle APhORrREARgE

chr orratrgglr%p‘g?jggnd héga?i%rllmg{‘lf niﬁy%hr%?r&é?olgggg%&l [60]%27 I'n certain
enbodi mbnirsatogiaphyret hods provi ded herein for the preparation of an enriched
lalp conposition will further include at |east one, preferably at |east
two, ngeds4)ralort aRibydidtent, eRShcthB 88mpMidsaktrhARGth paAtdRA FR4ctiofTPMAlfilgt eps.
Non-limting exanples of viral inactivation or renoval steps that nmay be
enpl oy edkevipreripiingat lvasionp ipirds drome theicomippeitiogareapitaiegtialpdran gent

treat ment .(Hor ow t t al.. Bl agul Fibrinolysis 1994 (5 Suppl

)+ So1 e B Ep® spricn e FRATHE GBI LB oS THE i cn
are heriepiriex@ings shiondieaper at ed by reference in their entirety for all
pur poses), nanofiltration (Hamanoto et al., Vox Sang 1989 (56)230-236 and
Yuasa ) . ) - whi.ch are
ot or n LB dn 5o SR Mnblimel e ol Dbt BECH BRRE PP, Bva 00 F

pur posgddsma, ona fibktioncddbiatd drretonniiglat eestpdirstatiians] féeipphtiet readtion to

Transfusi on 1991 3-427 and Louje e | .,. Biologi 1994

(22): 13‘3%1_9?, Fardan el e st e&rafr%dﬁfm Forinearam Jﬁ%ﬁ%@fgﬁk?-pﬂ%_

(Pi szKi fWicGhofimdd, the HAHOATLAES co ?ﬁZesJéﬂhcﬂ-iﬁ' 4176(1%%? gv?ﬂiﬁosﬂijoh i szkiewi cz et
al., Curr Stud Hematol Blood Transfus. 1989;%56): 4-54; Epstéin and Fricke,
Ar ch Patrbapitdtialg aMisdst oh® IQpivty; fiohd (18)coBBSsidioh (10.1ia8h “Talp Brneeipetabodli siemt , t he
present invention,provides a neth of aring a virall afe enriched
i p comPosTErbR AR ISR TP e R AR Rt e IF i R |
filter @@eRimért] the RREKSAATHAG Rndprissd erPicBibRhd Rl EdmSds@bnly Redpitdtingat e at

| east one inpurity fromthe lalp conposition, (iii) performng a second
preci pilelfrem tha eoppositiond &¢. pintaat dalpdlreeipitaserd’t step)e drpopéaifiopmbediseps, (he
perform t one viral 1n ivation.or,remval .s , thereby

pr epar i%n%g%@\%/lllr%rhg??%/m A See%rﬁcr%ﬁl%tggﬁlglcgﬁlg §51rrtp1§%|b ?Iglﬁl.l ¢ ﬁ]fhgf I n anot her
enbodi rrdmatbfr@phyvierinbther gicoificd@sbodim@&ithbd nxthodrfaphen doghpaissd dnddchingsaf e
enriched lalp conposition conprising (i) extracting lalp froma Fraction |
preci pithatadp compgsitinn #pohepriy alfinifyrdfompatagiaphy. o s csegingt.ghepiciodat e at

| east ' (i l?dyf} i1 QF ' cond

pr eci pﬁpgltl%r(?r%ﬁ{g ![r ltg%s é;n%ﬁg}rn E?epfla?ﬂa?%rﬁ a %%ft{}}o%q?%éegc%ar%%?ﬁrﬁ%ﬁ%&ghﬁga ﬂ?fv)

per f or hepgrimaffinggshroomographgl | nacti vati on or renoval step, thereby
preparing a virally safe enriched lalp conposition. [0150] In another
embodi NRPEe] 1hRGe LRBEHIAN R Q¥ihdE SoRpARLRRFaAingRE BRBSh AFra b TRl M IRAT €
enriched lalp conposition conprising (i) extracting lalp froma Fraction

| FI || prakcippédipitating @t Ichstpor fopwritydroan fhicrcomppsigon,pintl pré¢camtasing palp grom the
precipita &, 8l Iea%t one inmpurity fromthe lalp conposition, (iii)
per f or FEHEAE YRETHE br eci pitati on step to precipitate lalp fromthe
conposition, and (iv) performng at |east one viral inactivation or renoval

step, tIABYHHYD apetapaembryliment; thgimsfhathgampsises exteagtinglgdp dorpoEiactionlltflb151] 1 n
P . AR ! ) ' . Sl
anre el RIS PERIpiabREAuReahd BRI bRGRe BoMBOmRch, fhe Bl Ak Ao’ "o 1Y

Fract i ahe teVulling s@gdrindthrath, an{dni ek cidipk @hivnid@og@afhiyt St preci pitation step to
precipitate at | east one inmpurity fromthe lalp conposition, (iii)
perform ng a second precipitation step to precipitate lalp fromthe
conposition, and (iv) performng at |east one viral inactivation or renoval
step, thereby preparing a virally saf denri ched lalp conposition. [0152] In
anot her enbodi nent, the invention provides a nethod of preparing a virally
safe enriched lalp conmposition conprising (i) extracting lalp froma
Precipitate A precipitate, (ii) performng a first precipitation step to

M o, g, o "



[0153] In another enbodi ment, the invention provides a nethod of preparing
avirally safe enriched lalp conposition conprising (i) extracting lalp
from a Prwoipiat®3B precipitate, (ii) performng a fir®CcTarseaipiioati on
step to precipitate at |east one inpurity fromthe lalp conposition, (iii)
perform ng a second precipitation step to precipitate lalp fromthe WO
2012/ 019088 FCrrI8R0dM BB oo the angdlosy eanepriscaexiraciing [qdp fifoor afragtien lliF8ast one
viral inactiyvation.or remval step,.there reparin virally. safe

enr + chellT i blsbadliod ST Tunehifty BREEY sREbENal Inf siidPa b B

mat er i ahe Rfshiginyisggeratitse dydRpardisffingy thenimpiimet ure of other comercially
i nportant bl ood products by plasma fractionation, e.g., a Fraction I,

Fracti -4, [ Pitat LD ' L. cake,
ey b PO e LRGBS e RREL Ao R B 0oL bl B, oot
t hat arfdtcakeleapleeipitatiag htdegeoscam@irigfrofiatht dompesitiom aed snridhingola® from

enbodi nent, DEAE- sephar ose and pari n-sephargse chromat ography resins are
used wit Wﬁ‘éulélagtsgmﬂﬂéatﬁ}}%b'élﬁlloglfgp geppy AN DO HEORBREEPAY ng 25 nM Tri s
and 5 mM EDTA (pH 8). [0155] The chromatographic enrichnment of an lalp
conposi[00¥9H Ioanother erobhdiment, the nutlkobedmimrses yetaetisg titlpéont hErciion HAHDTA at

pH 8. 0..,These processes. can be, adapted.for buffers d.sol uti ons. conmonly
Coed” | iR BT RG D15 omvaF rapagyten e STl GoRebe S iTne  Car t on
schene disdipieht@Bpambateclbd fromhtoRHphy0- The key parameter to successful
purification is manipul atron of congi)ucti vity or ionic strength to achieve
separ atj f the desired coppound. |f pH of the buffer system .|

ot nt 0803 <R SOOI o8 et Efiog o Houry BRETM. B he

mat chedilted chltes piretpithiiG@talp Ropr A€ esmpolesa, hhe ndidigs lalf fromehpHsaltinghe buf f er
systemis changed, sone_adjustnent of the ionic strength will be needed
whi ch dupripiéate By Bengrinrpinishelupmatogtanhy ques used in optimi zati on of

chromat ogr aphi ¢ processes. A. Al cohol Precipitation and Chromatographic
Fract i d0692]dn ahMethbiogtsbdddhbii] thermahel aspects cttteetipg &dpfiioni aewtiooH+fi ovi des

met hods. for the preparation of enriched conpositio of lajp frommateri al
ot her wi4ET gl awa@&ga%& H%@ rf]fpﬂlethf—‘rawap%te% & elm%le%%g@hbémlal té%@éwan& o0od

factor prédipitfle Sgﬂ%h%&%aﬁgé)é}ﬁi HBBtin affﬁﬁt?x c%?d?nat%@grﬁ overed fromfractions
generated by the manufacturing process for plasha-derived |1gG conpositions,

such a conpositions fornulated for infrave s. (I. 1 VI

subcut SR SERPEpARRG A BEP A FSmaton-ShPREIRD T s Tsascig A it ar y
enbodi mRRE, . prépimtiag At REstoRE AFIRY ffonPMefdopbtians, Bedisiiaingdadyrdm éhe

manuf acturing process for plasma-derived al bumn. [0157] In a preferred
enbodi rreswltingsupematsat. fapd crmehing bx fram theirasaltiag peginitbelky dvempewhengn of

Fact or i i ded, the nethod conprising (i) extracting Factor Hfroma
Fracti ocrlﬂrérﬁaﬁfgérgi‘ﬁl't ate, Fraction IFIIl precipitate, Fraction |IV-1
precipitate, Precipitate A precipitate, Precipitate B precipitate, Fraction

LFI 11 J08¢H g 05p em ﬁ@m@mﬁﬂi&%@ﬁh@a cpmprisesiexfragnedalpdion piFracsienil b H) filier

perform - Lr S Mol L Qr LRl t at: t i npurity
From t neRogTsgt e 3L BTt BBy T B ubS MRS Es kG Blirk Sopiete TP al Ty
per f or mesnujtiz Spcoathngred epichand ihp Sbepht cesphtiagippiciataee byahgpafin affirtitye
conposition, (iv) optionally perform ng at | east one ion exchange
chromat%ﬁqr%‘ﬁﬂ%rag ¥p, (v) optionally performng at |east one heparin
affinity chromatography step; and (vi) performng at |east one viral

i nact i V@09drnone cebodiaiens tlegpmethod comprises extracting lalp from a Fraction II+11I filter

cake, precipitating at least one impurity from the composition, precipitating lalp from the
resulting supernatant, and enriching lalp from the resulting precipitate by anion exchange and

heparin affinity chromatography.

[0096] In a specific embodiment, the method comprises precipitating lalp from cryo-poor
plasma, or a fraction derived therefrom, in at least a first ethanol precipitation reaction to

form a Fraction I+II+11 precipitate and extracting lalp from the Fraction I+1I+1I precipitate.
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[0158] In one enbodi nent, a nmethod for the preparation of an enriched
conposition of lalp frommaterial otherw se discarded during an 1gG or

al bum n rsoebRatieT/BNg process conprises one or nore of wrhe/Udsediiowiony st eps.
1. Preparation of Cryo-poor Plasma [0159] In certain enbodi nents, the
starting material used for the preparation of lalp, Factor H and |IgG
conposilniosasmyediarcal, Ithe wotheil Surthes tomprises enridvny thedalpploamesition bg. , pl asma

t hat has_been. separated.from whol e bl ood ex vivo) or.source .pla i.e.

bl asrm TETr Lt bed B deh@dh s e toRRRamin lid ol iR SRSERBT Bt 1
starts andisbpdrinaid the pRIcRNtaRd SmyuiifyFZRN thiedalebnpdiAsgBupsthitedt. Maandhéready been
assayed for safety and quality considerations, although fresh plasm my

al so benihodimentthe apethadfueheysenmpaisessenrichinRibe ladp eppesdianbycie¢ipédingut at a
t enper r i . t, Qf . ) r i t he
frozenq% ggﬁgqgi&>bgﬁﬁ%%'g$a J?ef”@gﬁ%%?’ﬁ%%f%%@'ﬂ@ggg%ﬁﬁfﬁégﬁﬁﬁﬁﬁkgkbo|d
(e.g., mcthéd furthes apaprivee csddhing e Ydp poepbgtib@be snibh exeHahge | i qui d
supernatant. Alternatively, the separation step can be perforned by

i1t r At g SEHERY -+ MO TSh Ty gAttogHCrHEC MetfindfUEh R ARt cnFigsh ey

" ef er r qfle 1 BSmp &l PORpaRh ARy Al Abeph! Rl HofisRARLAL RRufogTOVed by
centrifugation fromfresh thawed plasna) i1s then processed in the next

st ep. \arthousmpddés dnochingshelsp campdseiondkyeamiat exchargejchmobatograplor artdhe

i sol ati,on of er blo?d cqagul ation factors and inhibitors, e.g., Factor
Ei ght IRV} ERBGROmatoRriityy sy (FEIBA), Factor |X-conplex, Factor VII, or
Antithronbin Ill-complex. 2. First Precipitation Step - Fraction |

Pr eci pil08271dn opo eebpdinfens thpmethad geinprisasiextraasingrigly-fpuor Fstciiond 1t He

sol ut | a0 ci:isittté(pirecc?lilt%incg fesq Eloil’lalt S flraobO te c0 1c1:tiandan heec?'i'taitilsl ?acﬂ_?USt ed to
at or dboub betwedn 78 “and™ 7.5 P er erably At Perabit PhEtREEnt AR and
7.3, noEdm pHeakanaht yupahauint.7. 2. I n one enbodi nent, the pH of the cryo-poor
plasma is adjusted to a pH of at or about 7.2. Pre-cooled ethanol is then

added, j . (R . . i . r
about JePoAlan HGEt R Syes i bRk CEEBuRE RAF Rob P ERRAGH LALAET
t ar get precipient, patdigitatiaf aslcagonalyapirith dtonetis cébipasidod%nd lenriehingiayp fioef er r ed
enbodingnt, et hanol is added to a target concentration of at or WO
2012/ 0197 PSPERE SRR zwgynfaa%ﬁngsisgmmgra Y-the sane time the
tenperature is further lowered to at or about between - 4C and 0C. In a

pr ef er r[@09Y b edothren¢mbadmmentetheenahad eomyiscowerasting talpfroor a Bmouen HAGII t o

e e R TN e
shor t erth®feshing 8hipdtdtsht oy MR pariBMfidlt5 ehldaeiPRahyed. Subsequently, the
supernatant (Supernatant 1), ideally containing the entirety of the 1gG

cont ent hn - .is.1 r.at e r

o eci pil S0 ARl : SRS R MR ok el a S FAB NF Fieb i EP1,
anot herprsdipitadlpecdifitdiad at [c@k@ht inhyite & dny thetdompbsieioh,iadd chrighifg€ [43p fidid on
step is perforned to renove inpurities in the panufacturing process of

pl asna-tBeFasyiEag BYRFERAEH Oy dRONrehAngs apd benawa Adfimthsoma@gsph%geous! y, it
was found that a significant fraction of lalp is present in this

preci pi[0dH, Inwhothbr ¢rsbatimomt] the noitsaheabgdisdsiextrgtihd &alprfvouf @aEtaatiombtIptlbcess.

Accordingl.y, in one enbodi nt. |al is extracted fromthe Fraction
pr eci piﬁrgqlﬁlrat@slnrff%ra@ng Eﬁp‘?@ ﬁﬁ&oﬁg’f’ﬁ{}% %FnElﬁBn%iﬁP dom s rwhw& p from

the Fr q_ﬁ&éiﬁ&tébfaﬁehemﬁhge &rmBfoR¥pfied herein. [0162] As conpared to
conventi onal nethods enpl oyed as a %ﬂrst fractionation step for cryopoor

or ovi ad2 Al ShoBeom BBk raHodcorBirisr RPLPhe i Tl FRERUOLREILI 63 o

pl asma gradipiedts pré@pifhting ApFron aetcdmpbbitibflGnd @hBEHTh Ialf Fi®m the k&uﬁﬁ%
enbodi nent, the precipitating alcohol is added in a fashion that finely
disper§§§HB¢MQhﬁEQﬁ@@H@ﬁwmﬁdgg@ﬁ@égmhhe al cohol at the point of addition.

I n one enbodi nent, the al cohol is added by spraying. In a second

enbodi MONe3] Ihheaothbcahipddimsntathdedcthsdiongisenetracthg edp iynoglFacent [HIDHA
stirring apparatus, for exanple, a propeller. Addition of alcohol by any of
Chese MBENBIIS HECIGHAB HBAEM BePrroHEehEndientBe 141D SoRbNe KR EH oL cur & ,

for ex : ' ﬁﬂﬂ&l' ults in the

irr eve?dglp%ﬁéatgg%gﬁg?g?%%ﬁggén%éégggﬁ %s a ﬁgdr}n%{r;%g?kgft ation of proteins that
woul d ot herwi se be recovered in the supernatant. [0163] In another

enbodi nent, one or nore pH nodifying dgent is added in a fashion that
finely disperses or that rapidly disperses the pH nodifying agent at the
point of addition. In a one enbodinent, the pH nodifying agent is added by
spraying. In a second enbodi nent, the pH nodifying agent is added from

- v o . e o o
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WO 2012/ 012773PCT/ US2011/ 045099 al cohol. In one enbodi nent, the pH of the

solution is maintained at the desired pH during the precipitation hold or

i ncubat i onotzore®1by3cont i nuously adj usting the pH of thepswlustoiondsobn a
preferred enbodi nent, the alcohol is ethanol. [0165] In certain

enbodi nents, the pH of the solution is adjusted to at or about between 7.0

and 7. 40804ldn omhembddlmernbmhfomeﬁlhé cpmensqme@mqtmg lalpditoka Fragtiopti 11

enbodi nent.s. ween

and 7. 380 S dFeblGe b RefiEng oyl sl g aFPahBeR i BRRg il

egbodl gﬁ?fﬁglt%ge%wéh@%mz el éilﬁlgmglg@?lplfforﬂgjguéi,mgl?ea itee balagish ckckhinge at or

about or after addition of the precipitating

alcohowhﬂﬁﬁﬂagﬁﬁhX|cular enbodi ment, the pH of the solution is adjusted to

at or about 7.2 after addition of the precipitating al cohol. As such, in

CertaidﬂﬂMﬂddbﬁEBﬁ&omﬂmmedumedmadnumpnﬁﬁebhﬂﬂdgﬂd@ﬁhnnhi%&nm&ﬂeﬂ%Hbly | ost

during tge ilrst pﬁeC|p|%at|on steptdg gﬁ rotelq de?atdratldg

conpgr édéctfg A Pé??éiﬁi&gﬁf lﬁcﬁ‘g%;l@ing;m%‘ﬁ‘ 3{3& Cg?lpfﬁf g RTFEP &lt;}ngf Itpl’rce)ﬁ%olhu]c ion
i's adj yst Ry ik ittt addQinri@hing Tal tRNeQfiti R4tk BY habdriCarfhipho
[0166] In o?he? certain %nbogideg a@ t he prgC|b| eﬁﬁg algoﬁ%l and/%f t he

sol ut i ohrars®dgaphyadj ust the pHis added by spraying, rather than by fluent

addition. As such, in certain enbodinents, a reduced anmount of bl ood factor
is irreqyesslitlone L@BbiHenE M6k hb@oli b @ibrifis@&irRitindtih Prrsth @ Frat4®n I PIIRIIO €1 N

denaturation, as conpared to an anal ogous precipitation step in which the

al cpholprempluteéq:, Qﬂlmtatleg aplkcest one inpPyrifst rOtﬂhélep;pmpgsﬁlnm,rmenm@dlnwalplfrpém

i ust aBe EPEBRE et El Sk FriFBRApIREL et B RSl o blE oB iR e
precipumamhﬁgnaﬁﬁﬁnpbm@ﬁdﬁ@ﬁqﬁwsoIutlon used to adjust the pH by spraying,
rather than by fluent addition. In a particular enbodlnent the pH of the

sol uti ] r (1 pitating

a1 conol VA4 14550 chBadineal, iRAhod com Bl S prctil 5*8?%?&@‘12@?9 TEh Lsed 1o

gdjuet]ﬂ@fmpbk2?adnma¥mng%ﬂmaﬁ??mF?FahabyfﬁhuﬂmmoHddg@ugmn?ﬁadﬁgdddt
recipitati e raction + [ ion n.order to

enti ch TOHB23GHUBRIY ahafe&@rtﬂwnéﬁxtmengiﬁ ot 113 Ofégzt'LP@C]@f‘ @Sed® in the
Fracti Qfhe enﬁ)‘dﬁﬁﬁé?@ttﬁ@ﬁle(ﬁ%dgﬁmhdr%b gnE&%ﬁEhlﬂ HIRp Aritdh byt he Fraction

Supernatant | is subjected to a se preci |tat|on st ep, ichis a

Cohn- OptayitdEmget lcost dnbﬂinplllrltfyrfm theranipositiotéinerialanyJalp Reccgtitatf 4’ dtep)

sol ution |s ad at. or .a tmeen 6.6 and.7.2..In a

or ef er 08 SHgUER i B S g A erer emgajsa%%ﬁaq I pigperbout

bet wee rbn@oo@hrﬁé}ﬂ the &retod f@ﬂH&*e@n@?@&seérﬁi%ﬁl\rll\% os‘ithﬁl 1@&8&&1& sol ution

is adjusted to a pH of at or about 6. 201 /012 73PCT S2011/ 045099

Al cohollalppﬁr@ﬁéhéawnypoettmr(o«r injag ‘e reapitade §ostepe 18 oIspedibnembodimenieiheg

stlrred f n i on 6n,20% and 25% (v/v)

to premm?ffmhlie??mﬁ&%E ﬁnéﬁQ%fha%FB%;m@8%§§§H¥ﬁggﬁex?ra%?lon whi | e

ret ai nichgorhdtegraphk Kafanathbilspcoificrenibodirhenieths atetittd. futtheraopipeisey dneidhing

enbodi nent, alcohol is added to a final concentration of at or about 25%

(A \é/ V) t tthe ﬁg&?@p@%@@ l?shgp@an afﬁm%mlgmqipgrafw i Iggnﬁ FbREInenAdRs Bsthofo169] t
van %?? presen
in the gctpo r?% h geC|p| e15 ﬁf Wﬁdﬁ&?s ngt e?%%%%ygl?% Jk%er t hese
condi t ilepsrin Afmay dhroglayographe . Fractlon 1+ 11 precipitate can be processed

for the manufacture of 1gG gamua gl obulins, while the supernatant can be
utilizqgpeg) thige ERBEARGChH R Abthel QHI%HSGS%kﬂQ&mSg_h@lerf%fﬁ'amrMthvpl pl asma
content is distributed bétween the Fraction precipitate and
fsuper nenrempltaw pecdigtaping at leﬁstcogt: umnurpiy(frﬁes dlectpvmpﬁegn,)andﬁmosplmleg lalpn t he
irst erein re rred to as the 1gG pathway) the Fraction |1+l
preC|p| ﬁgxglg?ﬁ%ﬂgﬁgﬁ*gﬁch that lalp can be recovered fromthe Fraction
1+ 11 suspension and/or Fraction II+l1l1 filter cake. The second pat hway

(her ei 0} énrae@lth%erahodtlméntath@amthpqo%qnmm§ cxtraghng &dp érpabeE@ph@p bY-1t he
F
et A R Agben B0 bR SSNAY g LA B P 1O,

addi ti ahe tdsullhlﬁg sﬁﬁe&ﬁ)&ttarﬁrbylanﬁlmmﬂfaﬁgaI&hrorﬂahl%rspﬁyutI on i s further cooled to
at or about between -5C and -9C. In a preferred enbodi nent, the solution is
cooled to a tenperature at or about -7C. After conpletion of the al cohol
addition, the pH of the solution is imredi ately adjusted to at or about
between 6.6 and 7.2. In a preferred efbodi nent, the pH of the solution is
adjusted to at or about between 6.6 and 6. 8. In a nore preferred

enbodi ment, the pH of the solution is adjusted to at or about 6.9.
Typlcally, the preC|p|tat|on event mnll |nclude a hoId tlne of at Ieast at

I T T . o o



conventional nethods enpl oyed as a second fractionation step for cryo-poor
pl asma (Cohn et al., supra; Oncley et al., supra), the present invention
provi des,wonopsuaerial enbodi nents, nmethods that result i rCTrgsean@asobd ood
factor yields in the Mddified Fraction Il1+l11 precipitate. [0171] As
conpared to conventional methods enployed as a second fractionation step
for cry@8lgidn apotéismmlq@@mnntetheanetho mmsemdra@yn@ialalfrom shrcadn [YHe

pr esent |qv1 al’%tl On&lﬁ{a? flsat n VC m %{901&1773PCT/1 SZOalﬁ/ 014{ 0199 38\ 1reral
embodi MERYR, * Frél oS PRAL © SsouFt1 PHYY S FOBPSHH P SPIHRE [P 1M e
Fract i e dstikih s @ittt theparimafBinRy ehidadid®aphy. t he preci pl tating al cohol
is added in a fashion that ?I nely d| sperses the al cohol or that rapidly

dlsper e 1t he

al cononT L sBAECat SRk Ahod Loritl Ll DL BB P AL RIS e
f r om beiresipitdte, pir¢ciitatiyig atjcast@nt irhpurdty Stant thergnppgaomtand enfichingkdpploen a
propel | er. [0172 In an%yher enbodi mené one nore pH m)défyi ng agent is
added ithC ESFABRSERFIRAIERT DR Xahaise ARG BeRsIAARI LY %&SPIHPS‘ngfiP Berses the pH
nodi fyi ng agent at the point of addition. In one enbodinent, the pH

modi f yi[AYl2dennothsr adleebimbyt, Syemagtharthconiprisas sty kﬂbcﬁ@hmeﬁtaptidzmeﬂH

nodi fyi ng .a ded fr.om hel ow or. .directl t |rr|ng
opar aecin g rseSnBas Taip g B Bifoofisot, Fcptie i B Hom B it

nodi fylﬁ}&lﬁ%@’b hﬁoﬁgmngyc@%hﬁlg{d pRg. & solid pH nodi fying agent over a
del ocal'i zed area [0173] n yet anot her enbodi nent, the pH of the sol ution

is adj afte i ti-on cohol the pH
> 2 0PRSS B PP LR B B PR
enbodi rﬁiéﬁlpltdté]@)réﬂrblfbftlng help SRt the@BipSsitieh, Hndiche chiag 141H Erotethic I’r@ltﬁig duri ng
the precipitation hold or incubation time by continuously adjusting the pH
of t he MEeAiRiatdRY henpria abiinifieelreaegsolyY ment , the al cohol is ethanol. [0174]
I n one enbodi nent, the tenperature of the Fraction I1+11 precipitation
step i 0hat4]dn aamhent crhleddiraeit, thé et cc@@risbmeﬂra‘céh@laﬂpl firemboBraceodt [Vilhe
concentrat.ion of al.cohol et hanal.) us i.n .the Fraction || +l11

preci pirstipiGHe: é’ﬂf%cbplfaém&tlalg%og‘bﬁﬁtcoﬁ’%l 191 \P)‘lﬁgﬁﬂatlﬂ%?%lgﬁﬁﬁg}’élﬁ &i?sé‘lt}“g at or

about LG by nieRdxctafpe MY GQHRALF .chRPhd et al. and Oncley et
al . peﬁ?oéreﬁn p? e}Zl pll ta)t(? oﬁgeat and On Cey et Oéﬁmuse 20% al cohol, in

der t th | t th t
Advant dLETIRS 5o pBorEeRh S BRSO FRaPRS okl RGP Vel p, Fact or
H, and/pécipigfe wr&hﬂta\fﬂn% APt RInG Mmp @it ?'f&n@fhe%@ﬁfp@mlﬂﬁtpr%pﬂtdﬁnghﬂ pfftomal

product. [ 175] I n anot her enbodi nen the precipitation step is perforned
at at éh@éasalttlng supgrnasantadng pnriseingddn from:tf@rrasdm Preeipidte by ghodicrelmget he

preci pi is performed at a tenperature of at or about -7C In
anot hercthg *9‘8%%@@&? the precipitation step is perforned at a tenperature of

at or about -8C. In another enbodinent, the precipitation step i s perforned

at a tdfptldpene e@bO@ameaF thgyngthod genp{lﬁﬁﬁﬁe]rathgé fsem adwassiond¥nt s, the

al cohol ut 20%
o ool CORRRT Al PRA0L: KIS HE ST eSHRROLRORSHUSIAL 05 AU, 200
2012/ 0 4By %38@hs &ﬁ%@ﬂﬂéﬂ%ﬂ%ﬁﬂﬁﬁﬁg Ialp feonpthefresul g @etipdatmbphepdrimeatfihtyhol
concentration is between at or about 24% and at or about 26% In anot her
pr ef er rOPBHBFAPHENT, the al cohol concentration is at or about 25% In
ot her enbodi nents, t he al cohol concentration may be at or about 20% 21%
2204 2304 1 deongEsodiennt, 2Aromethadcodptivas ex8ading| lalpargartbraagioad Vehbodi nment ,
t he second

precipitate, precipitating at least one impurity from the composition, precipitating lalp from

the resulting supernatant, and enriching lalp from the resulting precipitate by anion exchange

and heparin affinity chromatography.

[0118] In a specific embodiment, the method comprises precipitating lalp from cryo-poor
plasma, or a fraction derived therefrom, in at least a first ethanol precipitation reaction to

form a Kistler-Nitschmann Precipitate A and extracting lalp from the Kistler-Nitschmann
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precipitation step is perforned at a tenperature of at or about -7C with an
al cohol concentration of at or about 25% |n one enbodi nent, the al cohol is
et hanol . WO2@i2jo1kt73has been di scovered that when t he pHprofi/usb@1®eions i on i s
adjusted to a pH of about 6.9 prior to addition of the precipitating

al cohol, the pH of the solution shifts from6.9 to between about 7.4 and
about 72rFcipidate A inpae embodiprent, shaympthed ifpiheacpmnriscasntiplang thedtlpt he sol uti on
shifts am%% irog16.9 .pgecipit tion offl%g q%cones Lgss.favorabi? and the
preci pi PAPCENOBPY PLTIRIFHTE 3hEATCRG TR BE SSRE LS S RO YD gy R 20 aIP

Advant @e@?ﬁdty 47 biap) dridvepdratiss hapecciatand itpatinbiroadhdibip-benthiftgpH of the
solution after addition of the precipitating al cohol, that higher

per centsapagatant. |1y anether epbpdimen. the mateoddugther eomnrises gnrichinechpialat e, I n one
enbodi e - ' [ i: f.ne « I » uring
the. pr eo ey LR LA ieihllfe B Sk Plhe oo BB b e e B e P e B R e "o
of the Inalsptdifioembodignept, elicemethdd éurtiedcompiises thectdhg tledhIpi @ngpokigionby [ 0178]
In certain enRodi nts, the pH of1%he soJuti?% IS ad'ustﬁs to at or about
bet weerfEPIECXSAER COrAMARHRRIe| 1) 28p1ek sPGFifigembrginngnt thamethoddughert he

pr eci pi I haol L : tion is

i nt ol B e L B T B St e

preci pidngtodoneritntbe bethosifupker codiprises otricbimgendbdiy penposjtidniey gitbro¢xchimege
solution is adjusted to at .about hetween 6.8 and 7.0 imediately after
or durictk}ﬁor?ﬁggljﬁgﬁf ?I}dol??%lflnf‘ﬁxglltéfrcg‘{:qnbﬁ?%{\é\ﬁ% al cohol, or to a pH of at or
about 6.7, 6.8, 6.9, 7.0, or 7.1 imediately after or during the addition
of the [BtEHilpionacimbgdialcas il methad goparisdscyiragtingridlodiore atkisdaadNigichmfnn he

sol uti i.s..adjusted.to at ,or. about 6.9.i diately.after or.during,the
2aa t1 ePitha Biegthit et 85 BRI MBS paROLidh o eRE bhE RN

t he solfidr et resulti®d filpainae@t.at or about between 6.8 and 7.0 continuously
during the precipitation incubation period, or at a pH of at or about 6.9
contin i . Cjpi i | I i . t her

enbod roteopaHEBL B RLECHR A RIS BRI Rom ARIFIEL L g ust
t he pH NitehadaeBrdoipitaerAyprogpitataiziae featttome ilnypufityfeorh theddintposition] hH79] | n
anot her enpodi ment, the pH of the solutiaon is adjusted to at or about

bet vieerPIECHNg RRIDFrom the;re ting SupgRn ED0RNPhFEIR B YORHOBRPBY. dur i ng the
addition of the precipitating al cohol by spray addition of either or both
t he al dOA] landothet erobhdimentgthagestbod ¢ammpives Wr20A2 100 ZpABPRItIS2011/ 045099
enbodi nent, the pH. of the solution, s naintained. at or about. bet ween 6.7
ana 7. ospmid pRC P A ritoing il B Bls S Pl ol s oS ieh i g ¢ he
preci pidndithiap 1AIP GRRtHcGBsulBid RPciddtafeisl RpatifAfiSCIhRdha@bEAghyl cohol and/ or
the solution used to adjust the pH by 'spraying, rather than by fluent

addi ti h .t cul,ar i e t he.. LRItati tep is

per  or nut A ARy B R RO B B bR BE R o BRI P ) ® o
-7C W thit@hmahie PRlpitaene gitdipitdtan adfcastoneimphttytirdie thwadmpdsitoathd27% or at
or about 25% In one enbodinent, precipitation is perforned at a

t enper fnfickingfalgirog thegeiwltingopgineinkly yronpwbengsmddicpaiivriiagded by

spr ayi in pH of the solution is adjusted to at or about 6.9 after
additigﬁng?Mgﬁéﬁ%fecipitating al cohol . In yet another enbodi nent, the pH of

t he sol yti IS intaiped at or abput 6.9 for the entirety.of the

preci pi BLAd1Jn sherdtm e Fostingne Tireethy .mwwﬁaxtraﬁénwﬁnifw aXesleFact i on of
the FragidcMahd pidlpilce] RbdipRinkAdBForh heXotdflostiBn SAlduRtichigg 141BFrodnd! P,
Factor H, and 1gG content of the Fraction I1+I'll precipitate, a cold

ext r actthoreshltihf @recirstatestptanion exehgngprbnemathgraphyact i onation |1 +1 |
precipitate at a typical ratio of at or about 1 part precipitate to 15
parts q1eHthasstherchbddi@tat, i rRARSN@m@RBeeitracing MIF fidki 4 Redilepn buffer is

used to re-suspend the Fractionation I+l Il precipitate at a typical ratio
of at OY¥itgbwapn Progipiteteph.dup@pitamg lely o g qosmpepitions sndenyighing dglpdrom ¢ her

sui t abl - S. i i .be exanple at a range of at or
about Sg &%g%ﬁ%@%ggggﬂﬁ&@%%ﬁé?ggﬁng?mﬁﬁgﬁ?g%gﬁ. en 1:8 and 1:30, or at or
about between 1:10 and 1:20, or at or about between 1:12 and 1:18, or at or
about between 1:13 and 1:17, or at or about between 1:14 and 1:16. In
certain enbodi nents, the re-suspension ratio nay be at or about 1:4, 1:5,
1.6, 1:7, 1:8, 1:9, 1:10, 1:11, 1:12, 1:13, 1:14, 1:15, 1:16, 1:17, 1:18,
1:19, 1:20, 1:21, 1:22, 1:23, 1:24, 1:25, 1:26, 1:27, 1:28, 1:29, 1:30,
1:31, 1:32, 1:33, 1:34, 1:35, 1:36, 1237, 1:38, 1:39, 1:40, or higher. In a
preferred enbodi nent, the Fraction II+l1]l paste is re-suspended at or about
aratio of 1 part precipitate to 15 parts extraction buffer. In another
preferred enbodi nent, the Fraction II+l1]l paste is re-suspended at or about

Y o o e v ~r~N . - o o - T Y




[0181] Suitable solutions for the extraction of the Il+lI1 precipitate wll
generally have a pH at or about between 4.0 and 5.5. In certain

enbodi mrenwe,20t2ma2w6l uti on will have a pH at or about betrasars2eiiB4zpd 4. 7,
in other enbodi ments, the extraction solution will have a pH of at or about
4.0, 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7, 4.8, 4.9, 5.0, 5.1, 5.2, 5.3, 5.4,
or 5. 5.[012 In@notbeo¢raiimemohe ws2dd ¢aaB e9crastieg fadp fionbolistient , t he pH of
the extraction Buffer will bhe at qr out. 4. 3. | n another. preferred

enbodt AR PRIl prastFi ioe o B s ofnor B i ShieBpg P IREn |,
anot herthpreehiging pebcgiipady@iién cidiéngdtindfhepdien Xhltachioatatdpuigher will be at or

about 4.7. Generally, these pH requirenents can be net using a buffering

agent t r : - Lir , .Gy te,
i basi QUSRI Ehnp EABbal R BHATRSY oBRBHES Sril b R AR RO

concentRradipoats AL piicipadatiyg ttdoge ofi¢ mmpraivy flom2hd compaditiait, plddthitatvhg talp f r om

about 5 to about 50 mM or abgut éS 5, .10, 15‘%?%420’ 25, 30, 35, 40, 45,
50, 55,T@p theggsultipe supstnagyyt, agg engehingBlp Fpmthe restmgmresipige Bydhen [ 0182]
The extdeeileRnRuld&apiyl | preferably have a conductivity of at or about
between 0.5 n5.cm 1 and 2.0 nS.cm 1. For exanple, in certain enbodi nents,

the co ivity of the extraction buf.fer wll or .about 0.5 nB.cm 1,
o at _JPUEf diond c@boginf §iciod Borbs S prlfhetinedSivtrogt s s Nl 7 7
1.8, 1.Mecipfatdl, BrecM@bhg & 10astBn&MphritPA8mothe 068 p&aion, pkdcifitatifg 1hg art wil |
know how to generate extraction buffers having an appropriate conductivity.
[0183] from gheercpdiing supcrnataatrisod icpeeiting kdp Exentpt sesyltiagipresdpitanbbdfagn may

cont ai nafﬁtitoéhrabQUtr‘r’h”M nonobasi ¢ sodi um phosphate and at or about 5 mM
acet at " at “a pﬂmo EEPP"Or about 4.5 0.2 and conducti vi ty of at or about 0.7
to 0.9 nS/cm [0184] Generally, the extraction is performed at or about

bet weer 06281 dn@no gmbogiment thgymgthad comprsrs ek tradingdely fam addstieNifsshpapt aj n

enbodi .S e F-T gl f . ot C, 3C,
4C, 50,@%%?1“}%2’ B%apg%ﬁﬁéi%ge&%&%l@g{w %@?‘ﬂﬁ%?ﬁﬁ%%?ﬂE?%%?P(&f%@a{ﬁc, 19C,
or 20C.frdm tle psulting stlparnaeanbadd eeriching hedp éohr the tésahingpreepifans beaehiat or about
bet ween 2C and &BC .'I')r/?ﬁ'.c.al ly, the egtracti on process is perforned under
cont i nFFGRNGE RRE PeRpIIGANIAEHTORAIOEKIPEY conponent s of the 11+ 11 paste are
brought into solution. In certain enbodi nents, the extraction will proceed
for at [012YHoutspbefinemhodtmean dthe3@ethpil nomnpsses precipratiag Idp fivet owyepod20 and
240 mn, or for .at.or,abo bet ween 0. a 210 m nutes,..while.the
cuspondlisn 8% BRbIRASHRY heraEan of Ry st Bk Rl ebsfiondS ¢ act i on
pr oces Somh hIKipQ@ogadhiein PecRita@Ibtd &sact{fy 189 froB0he K@Qler-MQchma(, 130,
140, 150, 160, 170, 180, 190, 200, 210, 220, 230, 240, 250, 260, 270, 280,
290, orPregipigate Bodnrngoabadiment she methad pirdics eeraprissrisodehiemthe lalie ext racti on
process. W ll..oroc f.0r. I 6 1.n S, W i puo t4. K10 NQ.
P0oser wohinghiuBh BE R RnE b 88 5he oD HERR b RS ROGA NG IR B ' 20 5
MM nmonahasipats atitdp) pliaspirating thd prddipeeidatpuriantiod tRbLYp-tentdin(% gl aci al
acetic acid (v/v). In a WO 2012/012773PCT/ US2011/ 045099 preferred

embodi rfERgMateRe Ippaetheigrmiadiment, the apgthnd fapther comprisenetrcdng theladp past e to
buf f er e y® s : . at: « . . [ 0186]
I n one c{gﬁ@g&ﬁﬁéﬁ?ré&%&%ﬁ#%ﬁﬂﬁ?é tzlgl%hrtnﬁgﬁh‘lmg&ﬁéﬁ%? gi% dP#eglﬁmtg 1‘ﬁesggu?erpgiti on of
t he extlnacbeafic pmbodssnt, lthe oo hidrdatr n@npriscs kerigth@thetlhkp ®alpotition by s

mai nt ai ned at, or about between 4.1 and 4.9 for the duration of the

ext r act3§ %‘FB%§%W?“%8%P fﬁpﬁeathmaaﬁﬁﬁ@m%?d&%%ﬁ? BEUHOALILM It i on i s

mai nt ai BethrAts QricBRgYhe RES ¥SBPoskich BNitbpdriB afrBfityldRforilb @bpIRN Bionthe _
extraction process. In a nore preferreg enbodi rent, the pH of the solution
i s mai renghiodederdt tho medtipolUfurthetosemnisds @irmhig4hdlaflp corhpresiteunrtat dnoon exfchargs
extraction %r 0CESS. eferred enbodi ment, the pH of the solution

| t g
T R i d R B OGN et o bt ot on of b

extraction process. In yet another preferred enbodi ment, the pH of the
sol ut i dA13Y Trenpembadiancat. ey mathed compBsesrirpcimedatparana s koptlariditsshmparet i on

proces SPretQ?)lltDa{tg hr, S%E%Q%ingaaqeﬁ?g&v I?I{IXII‘I?}]: frlogll the E&rﬁﬁ%s&t@o%, gﬁ@ﬁ}eicl%ﬂating lalp

from the resulting supernatant.

26



I1+I1l Suspension [0187] Advantageously, it has been found that
pretreatnment of solubilized Fraction II+l11 precipitate with finely divided
silicon dvoxntd1¢BB802) significantly reduces inpuritiespCsushoiasdioopi ds,
fibrinogen, amdolytic activity, prekallikren activity, and |ipoproteins,
fromthe |1gG manufacturing process. Unexpectedly, the inventors have found
t hat t HO13djlornethedmbadiperttothedndthod mnmsas:@xtmtmg kalp lfrogugﬁeshlsr on is drawn
into t nstrates

Lhas | ekhRSh PRl il R Rt SRR i BPRSPabiof Rl e

filter eilsRingdalh fioin BRSEMMtiAdsUpBRaGhEbY ddieslctihasdd @Rombtbhtabhpuspensi on
after silicon dioxide treatnent (Figure 3). Furthernore, Exanple 2

i1 et nanr A0 Aol EhA e g AR bRARL 1494 P KRR aker [ 0188)

Accor diNiglcfimanm Progiterdiddiredpitatingat pastonexipadtyetbri thercompbsiaiohjamd |1+ 11

filter cake after tr%tmen of a Fraction Il+l]1 suspension with finely
di vi ded"8FRNE SHP 1K Iecding suraa3st by heparip #Bgyity) th%%tpgﬁaa ¥nbodi ment s,
Fraction I1+l11 precipitate that has been extracted with a suitable

di ssol Ufid¥ Ibuhéther embddilnentt ﬁlean%hbd/\mnhprssbs @rtrwbmgllalpétomlﬁﬁlerrg and 100 ngy
finely Fraction Il +l11

d d | d f
preci pi %bm%i“ﬁ %Ci?gtggeéj Irpg%(fsll%l ﬁ%ﬁ%rgﬂgﬂ@g‘%ﬁtginq% €| PPPPL lgﬁ’saﬁlgnm on will
be tr ea&l@i@hﬂi@ﬁﬂp@ﬁon@fhe@@ﬁﬂﬁn% %@ﬁn‘?@y Mo@@ﬁhﬁ@g%d‘cﬂeﬂ%ﬁ aﬁtin\/t&ded silicon

di oxi de per gram of suspended Fraction II1+l11 precipitate.
2012/0102117013@@/612182011/ 045099 In a nore preferred enbodi nent, the Fraction
1+ 11 suspension will be treated with at or about between 40 ng and 60 ngy

finely [0134]dadn6thbi @dbodiinet, the nehodscnmprists skitdeng &dp foaci Kolet-1 +1 | |
precipitate. In_another preferred enbodinent, the Fraction |I+l1]
suspendYigishpeny ts‘élnlﬁat@aﬁ,éweqmlﬁﬁlnatlalarfroabmtcowowgom 39| oprighipg fdp figim i con

di d t at I 1

Croad ﬁ%ﬁf%u%?%%%. i cﬁ‘ﬁ oA Alrblllbbnr S0 BT ALS Ln e Ton of
t bet 0 II+I|| te. d 10Q |1+l t . e.

? or 02 ﬁﬁgﬁl Iaﬁn? ¢ ?r%b%ﬁ tothe gpeth 9 ﬁmf@ggi%tra&al&ﬂ%gﬁoal 3 ﬁﬂ%ﬂaﬁif el( '15
finely diyhagsh ?fe'cip%{é E@“I%dl %tﬁgq%%&ﬁt@%@gm@ﬂma aﬁl‘&%ﬁﬁ@ﬁlhgﬁa}lﬂﬁoﬂ or

about between 20 g/'1 Suspensi on and 100 g/ 1
suspensth@rﬁ,sulang@tecaoltfatedad hap@nnefﬁmatqhmmaogrephsabout bet ween 0. 125% (w w)
and 0.625% (ww)). In certain enbodinents, the finely divided silicon

di oxi dgo1¥4| 1hensdeechBddiRcOmMeenithc ¢c9ﬁprgfes é‘itra‘éﬁnglmgtﬁroﬁl AKkglet +1 11 paste,
or at or about 10, 15, 20, 25, 30, 35, 40, 45, 50, 5 60, 65, 70, 75, 80,
85, 90,Nigshmann Roginitated. mreqlpltatlpiaéiﬂe frqr thsrrempesitioni andentikingnialp from nel y

final - obrehEPResRsttul SyfF SRRab et genbAEl ARy phibhisloRET SR 1 2 °

preferred enbodi nent, the finely d|V|ded S|I|con di oxide used is AerosilO
380 or [AR3Hdnionarmbedimest dog method sompimsssxipiting lpkperom adiistlerNifsgbaran | i con
dioxid etween 0C
and 208 PR IR brerliprBfa BBl BT Ry AhRPER Rk prl B IRC rents.
the tr efadmﬁretresﬂtyng)mppmafant rmad catictong btbp tomDGs rb@tin2 @rec3iitatedyy aliéh 6C, 7C,
8C, 9C, 10C, C, 12C, 13C, 14C, 15C, 16C, 17C, 18C, 19C, or 20C

Typi caquﬁhantgﬁé TORGTHR | +1 1 | suspension will be stirred with finely

di vided silicon dioxide for at least 15 mnutes. In certain enbodi nents,

t he Fr d813%rinlone kinbodinspé st matheid chmplé5®tei><tra<émg\11ﬁlprﬁdrn ﬁéiiytlazﬁN/it&ﬂbmami licon
di oxi de, for. at | ea 50, 60, 70. 80 110

m nut e re%P“ag? By 8%?&1’“%“1’1%23‘%%&5%2“ ‘énp“élty FPTrBE sorBRMLon: P??C%{”%P‘é% ga;p

enbodi g tho AGuIfii @GlpeAfatant, thil knSHERENSH BOML kesORING PrédiSithtd\by Hep‘ahﬁel y

di vided silicon dioxide for at or about between 30 and 60 minutes. In

anot heraffiniéf drp@gtogipbli ment, the Fraction |1+ 11 suspension wll be
stirred with finely divided si licon dioxide for at |east 30 mnutes. [0191]
| n cer t[g139]dnfoadicniodisent,ithd @ethad dompascsexanqing 189l fpam @ KisQO-Nilsehipune) or
HyroS[p per-Cel (Worl d Mneral S),. wil] g gded to. facilitate de th
filtratht&HpPitas By @?eca?iltat%ﬁ lgpst Qgyigrpusity Fom; the FOrRpRRitinm: PERCITHAing afIP om about
0.1 kg/kg Fraction I+l precipitate to about 0.7 kg/ kg Fraction I1+l1I
precipitate, or fromabout 0.2 kg/kg Fraction II+l1l precipitate to about
0.6 kg/ kg Fraction I1+lI11 precipitate, or fromabout 0.3 kg/ kg Fraction
[1+1 11 precipitate to about 0.5 kg/kg Fraction II+ll1 precipitate. In
certain enbodiments, the filter aid wéfl be WD 2012/ 012773PCT/ US2011/ 045099
added at a final concentration of about 0.1 kg/ kg Fraction I1+I11
precipitate, or about 0.2, 0.3, 0.4, 0.5, 0.6, or 0.7 kg/kg Fraction I1+l11I
precipitate.



[0192] In order to renove the non-solubilized and adsorbed fraction of the
Fraction Il +ll1 precipitate (i.e., the Fraction Il+lll1 filter cake) after
silicon dvoxntitT/eat nent, the suspension is filtered, trgmiusadiip4iosd ng
depth filtration. Depth filters that may be enployed in the nethods

provi ded herein include, netallic, glass, ceramc, organic (such as

di at ondewoths r@arlutrg smmatantuand @mschuagﬂ:tﬂp Frem thi ecsuogmpt cnitast b aniombl e

fil ters incl uded ﬁ. r’H Cuno 50SA, Cuno 90SA, and Cuno VRG6
£ilter SXEENgEFD R?Itaéllnn i ?ﬁ?m?tﬁgra?g%ar ation step can be performed by
centrifugation rather than filtration. In a preferred enbodi nent, the
finely[8 ]d@@ng ﬁmeéb Hlecnf@)%@pﬂ@V?m@@tIéﬂVlli?sa%mﬁﬁlﬁdIf¢f4HTPB’afﬁlﬁ§tlén§9]%€}§‘elﬁ§1 on is

filter I Hes bum n
pat hoeys I 0A Tof R by bkRlp SRRt FRicBop | FroB 1= Eorribb s 1
order taw Firmudﬂltﬂl preﬁﬂpﬁﬁﬂe];thldﬂleamd Witsdhinkhh PraiypenaAtoaRigcifitaee Bol ution is
typically cooled to at or abfout between -1C and -9C, the pHis adjusted to
at or dBeEUPtBeORadraasion I fHieg cakeny t he al cohol concentration is adjusted
to at or about between 18% and 25% (v/v). The solution is then naintained
at or dbbtk] Ibetsmecmbodngmes, @Cnfiohedalal) emsitosatononayalofutthdr thoifred t o al | ow

f t t d t he_ t f
the SolPROHCTIeS FaPistah 8 FsfoR LBt bR NEbn cien Al S P GRRoHD St rety
of the pe&fikdt taq{ﬂsﬂét ani/NiBBRLRET PREBI 86k F{%@tgﬁh recfbﬁ@tepé'ﬂ O rabtiih

solution is adjusted to at or about between . I'n yet anot her

pref er rlétllleffnltﬁmaln@ nY ariqus eneihasis e avadakle rﬁerfatth@rpur@Iaﬂ Jldstlgdlutimgaztltlmut about
20% referre |tat|o |s allowed to
or oceed P ok: B e i e R PRt b ol BB i

Fract i asxchadpd chfoatitgirbstyehydroplubiethtddyctoahiomhtddiepis kit bodludien at or about
between -3C and -7C, adjusting the pH of the solution to at or about

bet weerfheMmatagaDky, 30Ivanfi detaresig (/R tr@ﬁttwb|nae@ffh1&réh%alttr%ﬂtrtttpnat or about 20%

1% an tQﬁ&H tﬂ}% tenperature of the solution for at |east at or
about ﬂﬂurrs F’gaig}:ﬁ»] he Fraction |IV-1 supernatant and precipitate are

then se ted by wtable thd such as centrifugation,. or filtration.
In a pr@?‘éﬁ 18@118%383 b etlf‘té 5 COMBIIYS PRecaPifefige {mpitioyf Piher nat ant

I s mai nhJcnediafl cdi’ﬁ AR h@@ér’(@@@mb&&r&ﬁ% thisGst n‘ﬁﬁls%;bﬁre% Pcét'ir?g AtQEhst

ﬂ#&d
process. \Wien fil fration is Used to separate t reC|p|t
super namanmpuritpop @ 2hplt 2 2FBPATHros20 Ifmmtlﬁ(wglpbslhbn and then aepilra(tﬁxgrth@x anpl e,

Cel pure 300 lite 501 lite 505, ui val ent ai i.S ref | y added
ori or " s Bpingfe SbE aeSa el BB Rvdaln Shden B RERRTERT T 1y i ng
a Fr aCtﬂ«(Qﬂtﬁélgu%eIﬂﬁ@ﬁ!lalatsabﬁ«a{e@é’mplﬁﬁloﬂ , supra), the present |nvent| on
provi des, in several enbodi nents, nethods that result in inproved bl ood

Factor 434 euhileONGETRONARL yod NBSBLES B ALB, AR okl 3 AgEy 1 2

fashi o I né or t PapI dl i'sperses t he

al coholcoatpotiien plows faefthaddidtionrnf Vbhlﬁ&ﬂﬁl(ﬁﬂ@@dﬂlﬁ@ﬁlﬂ puﬁﬁ@t@h@c@@lsutls aadded
by spraying. In a second enbodi nent, the al cohol is added from bel ow or

directl T%{H?ta%féﬁlty eragotiftiafion n i efisrambadiracnty e casighed)lalp campesifen pay be[ 0197]
In a”“fﬂﬁfcrﬁ%’ﬁ%‘?@h @mteque%' Q&ra@% %&1 d’@g&t oh 1MBrs ?ﬁ&t't\q 1SF%9€&PH+ﬂ1 ,f ashion

that fine I sperses or rapi er ses yl ng agent at
t he p0|Hractm’n Y Gy bl pmmpltlate mKestR:nbmﬂNﬂeﬂﬁnanhlmeqmpitamAl dryfiregpiegeBt | s added

b th t dded f
001 ow QKGR PR RRHANI oGS RGP B A A of B ashah o &

propel |d:é)'fnpokl'ﬁoﬁ‘ ithéé’rguﬁém&mlﬂ@tﬂg »antdhgicREd W&Jﬂﬁd@ﬁlcﬁgﬁw bd sﬁ,tbj.’éé%QO Ry
sprinkling a solid pH nodifying agent over a del ocalized area.
first precipitation step to remove at least one impurity from the composition, as described

above, and then to a second precipitation step to precipitate and recover lalp.

[0144] In certain embodiments, the method for preparing an enriched lalp composition
further comprises at least one, preferably two, chromatographic steps to further enrich the

purity of the composition. Generally, any suitable chromatographic method may be
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[0198] In yet another enbodi nent, both the precipitating al cohol and the
solution used to adjust the pH are added in a fashion that finely disperses
or that rapi2diypietizsperses the pH nodi fyi ng agent at thePpwiustolofo4zddi ti on.
I'n one enbodi nent both the precipitating alcohol and the solution used to
adj ust the pH are added by spraying, rather than by fluent addition. [0199]
I n yet cardoyrdrto st icnmeht the d4lp cprpofitiomexteagtadtfram aiFsactign dslkracticaf Vet ,

addi ti e solutlon is
R I T e L R M i AR Sl P
sol uti q?ie¢1§1te[faBrﬁr6¢1ﬁ1@de afr atHrectidagI-Fedilprlcay. iITRQetidie cpbBinRintsaptienohol d or

i ncubation tine by continuously adjusting the pH of the solution. In a
prefer r@@@ﬁ@gr@plwé garichrpent ghe e¥feictqddaky Wltwm@b@r spbjeeted pag of more

enbodi a d 5.3
innedigﬁaﬁ%nalgg?gg% Eu%ﬁﬁdﬁtegghﬁa &”%§¥&Qﬁghggﬁc.pﬁpa’ﬁﬁﬁ al coho
concenkmambamonhﬁmamahﬁhmdenmmdnhemhchhhﬁﬂ@@ﬂ@@ﬁS&pﬂpﬁﬁnenﬂnmgeﬂmreaI|zed
by nalﬁﬁ%% %%the pH.of the solution to at or about between 5.2 and 5.3
contin PPﬁﬁoﬂﬂ%npreC|p|tat|on i ncubati on period. In other
enbodlnents the pH of the solution is adjusted to at or about between 5.2
and 5. aﬂlﬁﬂﬂdmaﬁdhﬁnﬂmdbmamﬂtmuMﬁmQMDg@pMdpwgmmammnqﬁmeh&mpmedmpgtating

g.l SOhglc:lLl%oorgg ggrtarl%g AO@C)Afortsgngex%gft)@e cglro?nat%grgp yS@CAS I?@an%fﬁlﬁt’ 7 4.8, 4.9,
2012/ 01&?&%@&#&%&1’0@&@&8 IxManfid E8MaiodTaREl @Hf@))/hy?’drb%ap@ﬁtedur ing the

adj ust nent of t precipitating al cohol concentration. a particular
enmbodi rﬁiimmatogr@plm—(fbﬁxPL lrremyo¢>afgnt§ﬁ clﬁrgnaﬁagmmdﬂmﬁmusmn Céabumtogr@phv%n 5.2
and 5. ¢ cﬁlﬁ atl or 0 eerr sortab(iieu crzlllro n%) ﬁldcl rt matqer D& g i at I ng
alcohollﬁo%cen r'on. H Lt al i ervsaire 8 gz? Fh P84 G&lon IS

nalntaqﬁaﬂnﬁ@dﬁwmﬁ&xm&mﬁwﬁaﬁ@ﬁnﬁuﬁeand 5.3 contlnuously during the

adj ust ment of the precipitating al cohol concentration. In one enbodinent,

t he pH nt.al i hol d or

 noupat AT AR BRGs Bl e T B b e B BT LR LKL "1 one
enbodi mhndmatbgreplat achiadpatis aﬁ“ﬁiﬂt@zmhfomdjiogkhplw nate Al bum n Pathway - Fraction
I+l 1+l Precipitation [0201] Alternatively, a Fraction IV-1 precipitate
may be |hesmad LAAMchLALt @t et RLBSATHbYEE] hatin fPihcFraRPkiBndrERACt | on
I+II+III supernatant. Typically, Fraction I+l I+l precipitation is

per f or madchyd Jatij estposgiontvallghitiodr iacledyasIpebencpbaderably ralsestéwot mostt or about

bet adj ust. the t t he. f to.
obout . HurRR st s it A HTTRBLERS  Rog ik BEneE b0 on of
at or ghetvatiet maﬂlom%taﬁg@hﬁﬁ%y(ﬁé/ew}ployea vatiPthe ek peshed needh, the pH of

the cryo-poor plasma fraction is adjusted to at or about between 6.7 and
7.1, oﬂndvd®SghﬁmeKﬂgmﬁaﬁ@nh@?GﬁH@WéZﬂéﬂ Syt o Filyne Dssnh§84 42 ur e of

t he pI r t sjed to- at n In yet
anot her %Ee%é?@e eacég% ‘g §W€S ?%9€¢@3 %ﬁﬁiﬁﬁﬁﬁﬁ%lg“ﬁéghdﬁed to a
final daeprde Bi}ﬁraisl}i)ﬁhc&fpoﬁltedjjy @mmceb@th@aesmn?&ﬁ/cfcamd ppP6sE)! Manofiltrutidn
partlcular enbodlnent al cohol is added to a final concentration of at or

about A0HEEMON ef dln VohSuegrh Y (FERS0-25P kel Yivesa §'¢h. { §eaMioheldOL 67 Dibceed,
whi | e tég)ezéﬂ' 2’62 Oﬂ%ﬂl%fgah)fcgl?ariEgelﬁxgke%?lﬁtln&)ﬁ?&gtg??gg&feﬁegpgfﬁrtﬁelr gﬁtll‘é‘é’ | east

at or out 4, 6, hour odl nmen
soIut|dbrM$pmmxﬁﬂ)ﬂ@WthnaﬂmabmatmghhmmmxmumﬁéK@mbﬁﬁnﬂhénm@wwbnd99ls

checked d if n e e on is allowed to proceed
For at P oRgy 337 558 Edmisu o Hhdmansi vt @2&%%5 heyt “‘teﬂténe&FP%Af 0202] In a
prefer rl?@plﬁl”%%‘él@'a@%%?ﬁ cd?nﬂ:ofsﬁfbhh M sAktdvlics LA a/RTTR A P8 R@st hogy ju$ 19@7(2} nsd by
adjusting the pH of a cryo-poor plasma fraction to at or about between 6.7

and 7. ¥1,; Bogkiswiaag! theCuredpet denaate! Boot Hearfsfumc t 98956 b4ad4 odpséboand bet ween
-3C and.- 7C,  a in I 0 [ oncentration of at or about
betwee&z /vﬂﬁgq??%g g@?dpﬁggbg%r*ﬁgngg%é on |+l 1+l 11 supernatant and
precipitate are then separated by a suitable nmethod, such as centrifugation
or fil tIPX48]dA onpwmhodiment, shq pyRsdng inyseiion rroxidesni methodind ppnetngk vaeldy and

Super nasta% n’rlcfl%(i ltaipa édrﬁ&osﬂ 0911 c(ohl%rrlsﬁl)éat%xﬁactlgg I%rf?orgg%rac% If+61115f99e'r Celite

505, or equivVv
cake, (i1) performing a first precipitation step to precipitate at least one impurity from the lalp
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WO 2012/ 012773PCT/ US2011/ 045099 aid) is preferably added prior to

filtration. The recovered Fraction FIFIIl supernatant is then processed to
recover Iwoppidae77exanpl e, by Fraction |IV-1 precipitati @T/USeR04}508s
conpared to conventional nethods of formng a Fraction FIFIIIl precipitate

(Newran et al., J Biol Chem (1955) Nov;217(1):31-41), the present

i nvent i cOMpOsition.d&s), perfnrrgmgeir&atoleirmg@plrﬁ@mﬁeprfelpmmtstatmm fremuthe in i nproved
bl ood f act or Ci |tat| ah i s added
"o’ DRRN P ha R ahy S agar SRk ThRuiral BB OGH B kAP PARUTTREys por ces

t he al rinata Vi@ @gler@hn@ﬁedq dondsitibh. one enbodi ment, the al cohol is
added gggghprgyl ng. yI n a secongwenbodl ment, the al cohol is added from bel ow

or dir t e : | er.
0ot TP ABREN AR I TS PR TS S5ATR By iBROREL e
fashi orentibadd kinenypditepeospsisog () katractmgilalpyfrah o Fedcies Itpk@qptdtemgm) fying
agent at %he point of addition. In one eqrgodl ment, the di fyi ng agent
is addd¥’ Y CCIPRatiONSEPIA BT &I B Hefist Olﬂerfélpblﬂtﬁamftgo%? agent is
added f r for exanpl e,
a pr opec{oﬁ?OQiﬁlbﬁwggtpﬁ?ﬁrogﬁe%baysgle%iedm}g&%nétﬂm%t%b| 1E éfﬂ%b?@gg{lﬁg#ﬁihadded by
spr i nkldongpositisn) and (pH paddinfiiyg a‘gleagent: vovlanadivdedrocakmoed seapetherdb206] | n
yet anot her. enbodh ?_{I ng‘g G) recipitating al cohol and the sol ution
used t PTSRITBSE iREY SHCLPEC Al S0 pg ¥i98hi on that finely disperses or that
rapi dly disperses the pH nodifying agent at the point of addition. In one
enmbodi r{ﬁhiﬂlti@tahoiﬁlhleerpb@hmpmtt ﬁltemm‘g:nab@ oroidesadnethed efgireparng avgedlysafead ust

gggt Egre%{rlﬁ%edglgfpecotdpotsﬁlony ﬂn”%]hs{n%tél X ac?mg bgp f{ro fll%%c?ggll +Iﬁ prec%[%ftza? P Onl g f yet
t he al qéahpérforhiinga fiedt @teeqntaﬁb@@kbpaﬂpmcﬁyhaeaﬂeait otnhempmhtytﬂdmmmeaa@dj ust ed

during addition of the alcohol. In one enbodiment, the pH of the solution
i s mai MORIDREHOR (H)MeTIQEEINE PRI ANIEF RGNS SPrie OFIsiRiES i fiemdher i ncubati on

time bycoﬁﬁ)%lltlﬁﬂ a coﬁ%ﬁlifbﬁﬁlh tlte OHFESQ%ISI?%? Vﬁt%ty III%HIOVM%‘E%I lee?écb rred

enbodi nmen I'S e ano n cer aln enb nment the pH
of t he wepavinganvitally aaficeatietcbdtlelpadongposiabout bet ween 6.5 and 7.5 after the
addition of the precipitating alcohol. In other enbodinents, the pH of the

sol utiqpi4g Iﬁ%b’t'ﬁ%legnﬁdhlﬁEntofhe%EoPgl;d’\\ﬁtad%@ aBncfh NGE I%e%arﬁghle\g%aﬁgghfei on of

the precipitating alcohol. Tn yet other enbodi nents he sol ution
i s adj usrieled I@Imdzormosaimwpn@rlsmgKl)at(trantlngti@lptfrcﬁn6 Fré:tipp 1§- Bpreeipbiates(i0, 7. 1,
7.2, 7,3 4, 7.5 .after dd|t|on recipit.at hol. In a
Dol & utitofihe sl D BT it Bl s PORS R B G 6300 hbont
6.9 af tc%hlp@@ﬁbhl(ﬂ péffohﬁﬁlg&rs%&brﬁl @élgﬂrﬁéﬁlo@ls helhre ta&uﬁip frbM tR€rtai n

enbodi nents, a reduced anount of 012/01 773PCT/ US2011/ 045099 bl ood

fact or dompopitienendi(bl) petforsning at lehs ope slphaciivetien eicemenaldiry, thsrghyot ei n
denat ur ar,%pa%nga\graﬁ nyf%reﬁg set%lgfﬁc |08%{8HS precipitation step in which the

pH of th dtion’ s a pri 8 out not after addi tion of the
preC| pitating al cohol. I n one enbodl ment, the i s.maintained at the

desi r edObR21dnrenoher srabastimentythe dnycgHom prayidss amfé%@ﬁ rseparinge Wiy safici nuousl y
adj usti I r t l.cohol is
ot hanol e'ﬁgigﬁél::bjlt ?{J—Eo?l{lpootﬁﬂo ]pscghl'l'&l'sfﬁ@ (1) thchtngqgl‘?) & a%‘?ﬁ'ta%aﬂ pre&ﬁ'?at@‘ fif

performing a first precipitation step to precipitate at least one impurity from the lalp

composition, (ii1) performing a second precipitation step to precipitate Ialp from the

composition, and (iv) performing at least one viral inactivation or removal step, thereby

preparing a virally safe enriched Ialp composition.

[0153] In another embodiment, the invention provides a method of preparing a virally safe
enriched lalp composition comprising (i) extracting lalp from a Precipitate B precipitate, (ii)
performing a first precipitation step to precipitate at least one impurity from the lalp

composition, (ii1) performing a second precipitation step to precipitate Ialp from the
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[0209] lalp may be extracted fromsuitable plasma fractionation

preci pitates such as Fraction |, Fraction Il+l1l, and Fraction |V-1
preci pi t ave0aaerBbed above, Kistler and Ni schmann Preecpiusatia/ o 5009
Precipitate B precipitates, or a Fraction Il1+l1l filter cake by the

addition of an lalp extraction buffer, which can be used to re-suspend the
pr eci picoatpesision fandt(en peeeniag aplepsione vish! inactioatiaboremosthatapn therebyand 1: 40

(part prrgcal |taavtre1 %1% nrls}b%xl actl on. befer) In a preferred enbodi nent,
lalp mﬁr%e éxtrlgé‘,?'é t?y E} PR ext raction buffer at a ratio of at
or about between 1:20 and 1:30. For exanple, in one preferred enbodi nent,
lal p i 04 Taenedsnsgt. dalaiitolased Erpmamat@rquroal@r'rvtrﬁ dgrided dugingthe apgngfasturat  or
about X}k ag addi tion
of “an Sfrer oo R L AILGHERAC YRy (B Ryl 4 P ERRAB Y
pr ef er rizactmdydi rmrPtremplaaltanrp@eoqxtartea@ﬁledctmn [&eldi filtercakd, n&ﬂrl&)dhfthﬁtl on buffer
at a ratio of at or aboug g sui table re- suspenfr on ratio may be
used, fOFiCRSEMpIEORAtOgRAPAY B alse&les ghstep Jutiqnsghat pramgnable te agargg seale 1
1.9, 1L nlleufalct&r;n ﬂroé&s ﬂtc]t%en%bo%lﬂnen]t ﬁﬁAElsefJﬁaroée QnZi Hépaﬁﬁ*seﬂha}gse 1: 20,

1:21, 1:22, 3g124 1:25, 1:26, 1:27, 1. 29, '1.30, 1:31, 1:32,

1: 33, ]chﬁﬁnat&gt@ﬁhy NG gre:ly,sed? with:a2®;jtalile ®9ffeﬂ.sy4@m, (ﬁmr dxagiplr, ong ﬂﬁllzﬁ]nng R5one
enbodi e alpc ex cted froma precipitate or filter cake by
resuspénf’ilgqt Bﬁ@@&%ﬁ@%% filter cake in the extraction buffer. In
certain enbodr ments, the precipitate or filter cake is re-suspended in a
vol une [@1Si§xThea>cbr¢r@¢tomplﬂlerenr1¢ltmenéxoéwp1aép aempesitaiyotan be:npgliged tetuser about
1: 30, the Sus A re t hof Ly t to
ol ubi i PReTHEREAAATTHTED A HELh 8L Bt SIS ceh pER i o BB ©)
anot herane@bmdbﬂemmmbﬂws@cam rbzﬁuﬁaeurrﬁggt(ﬁdncﬁpmml@cenﬁ@@s PAf akemgle ifd | ter cake
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adrmnlstratlon In a second exemplary embodiment, lalp can be recovered from fractions

generated by the manufacturing process for plasma-derived albumin.

[0157] In a preferred embodiment, a method for the preparation of an enriched composition
of Factor H is provided, the method comprising (i) extracting Factor H from a Fraction |
precipitate, Fraction II+11I precipitate, Fraction IV-1 precipitate, Precipitate A precipitate,
Precipitate B precipitate, Fraction II+11I suspension, and/or Fraction ITI+11I filter cake, (ii)

optionally performing a first precipitation step to precipitate at least one impurity from the
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Ialp composition, (iii) optionally performing a second precipitation step to precipitate lalp
from the composition, (iv) optionally performing at least one ion exchange chromatography
step, (v) optionally performing at least one heparin affinity chromatography step; and (vi)

performing at least one viral inactivation or removal step.

[0158] In one embodiment, a method for the preparation of an enriched composition of Ialp
from material otherwise discarded during an IgG or albumin manufacturing process

comprises one or more of the following steps.

1. Preparation of Cryo-poor Plasma

[0159] In certain embodiments, the starting material used for the preparation of Ialp, Factor
H and IgG compositions generally consists of either recovered plasma (i.c., plasma that has
been separated from whole blood ex vivo) or source plasma (i.e., plasma collected via
plasmapheresis). The purification process typically starts with thawing previously frozen
pooled plasma, which has already been assayed for safety and quality considerations,
although fresh plasma may also be used. In certain embodiments thawing is typically carried
out at a temperature not higher than at or about 6°C. After complete thawing of the frozen
plasma at low temperature, centrifugation is performed in the cold (e.g., < 6°C) to separate
solid cryo-precipitates from the liquid supernatant. Alternatively, the separation step can be
performed by filtration rather than centrifugation. The liquid supernatant (also referred to as
“cryo-poor plasma,” after cold-insoluble proteins removed by centrifugation from fresh
thawed plasma) is then processed in the next step. Various additional steps can be taken at
this juncture for the isolation of other blood coagulation factors and inhibitors, ¢.g., Factor
Eight Inhibitor Bypass Activity (FEIBA), Factor IX-complex, Factor VII, or Antithrombin

[-complex.

2. First Precipitation Step — Fraction I Precipitation

[0160] After preparation of the cryo-poor plasma, the solution is typically cooled to at or
about 0 £ 1°C and the pH is adjusted to at or about between 7.0 and 7.5, preferably at or
about between 7.1 and 7.3, most preferably about 7.2. In one embodiment, the pH of the
cryo-poor plasma is adjusted to a pH of at or about 7.2. Pre-cooled ethanol is then added,
while the plasma is stirred, to a target concentration of at or about between 6% and 10%. In a
preferred embodiment, ethanol is added to a target concentration of at or about between 7%

and 9%. In a more preferred embodiment, ethanol is added to a target concentration of at or
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about 8% (v/v). At the same time the temperature is further lowered to at or about between -
4°C and 0°C. In a preferred embodiment, the temperature is lowered to at or about -2°C, to
precipitate components such as fibrinogen. Typically, the precipitation event will include a
hold time of at least at or about 1 hour, although shorter or longer hold times may also be
employed. Subsequently, the supernatant (Supernatant I), ideally containing the entirety of
the IgG content present in the cryo-poor plasma, is then separated from the precipitate

(Fraction I precipitate) by centrifugation, filtration, or another suitable method.

[0161] Typically, the Fraction I precipitation step is performed to remove impurities in the
manufacturing process of plasma-derived blood factors such as IgG and albumin.
Advantageously, it was found that a significant fraction of lalp is present in this precipitate,
which is normally discarded during the manufacturing process. Accordingly, in one
embodiment, Ialp is extracted from the Fraction I precipitate. Suitable buffers and methods

for the extraction of lalp from the Fraction I precipitate are provided herein.

[0162] As compared to conventional methods employed as a first fractionation step for cryo-
poor plasma (Cohn et al., supra; Oncley et al., supra), the present invention provides, in
several embodiments, methods that result in improved yields of plasma factors, (e.g., lalp,
Factor H, IgG, albumin, etc.). In one embodiment, the precipitating alcohol is added in a
fashion that finely disperses or that rapidly disperses the alcohol at the point of addition. In
one embodiment, the alcohol is added by spraying. In a second embodiment, the alcohol is
added from below or directly adjacent to a stirring apparatus, for example, a propeller.
Addition of alcohol by any of these mechanisms avoids local over-concentration of alcohol
which occurs, for example, at the point of fluent addition and results in the irreversible
denaturation of proteins and/or precipitation of proteins that would otherwise be recovered in

the supernatant.

[0163] In another embodiment, one or more pH modifying agent is added in a fashion that
finely disperses or that rapidly disperses the pH modifying agent at the point of addition. In a
one embodiment, the pH modifying agent is added by spraying. In a second embodiment, the
pH modifying agent is added from below or directly adjacent to a stirring apparatus, for
example, a propeller. In a third embodiment, the pH modifying agent is added by sprinkling

a solid pH modifying agent over a delocalized area.

[0164] In yet another embodiment, the pH of the solution is adjusted after addition of the

alcohol. In a related embodiment, the pH of the solution is adjusted during the addition of the
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[0165] In certain embodiments, the pH of the solution is adjusted to at or about between 7.0
and 7.5 after the addition of the precipitating alcohol. In other embodiments, the pH of the
solution is adjusted to at or about between 7.1 and 7.3 after addition of the precipitating
alcohol. In yet other embodiments, the pH of the solution is adjusted to at or about 7.0 or at
or about 7.1, 7.2, 7,3, 7.4, or 7.5 after addition of the precipitating alcohol. In a particular
embodiment, the pH of the solution is adjusted to at or about 7.2 after addition of the
precipitating alcohol. As such, in certain embodiments, a reduced amount of blood factor is
irreversibly lost during the first precipitation step due to protein denaturation, as compared to
an analogous precipitation step in which the pH of the solution is adjusted prior to but not

after addition of the precipitating alcohol.

[0166] In other certain embodiments, the precipitating alcohol and/or the solution used to
adjust the pH is added by spraying, rather than by fluent addition. As such, in certain
embodiments, a reduced amount of blood factor is irreversibly lost during the first
precipitation step due to protein denaturation, as compared to an analogous precipitation step

in which the alcohol and/or solution used to adjust the pH is introduced by fluent addition.

[0167] In yet other embodiments, the pH of the solution is adjusted after addition of the
precipitating alcohol and by adding the precipitating alcohol and/or a solution used to adjust
the pH by spraying, rather than by fluent addition. In a particular embodiment, the pH of the
solution is adjusted to at or about 7.2 after addition of the precipitating alcohol and by adding
the precipitating alcohol and/or the solution used to adjust the pH by spraying, rather than by

fluent addition.

3. Second Precipitation Step — Fraction II+III Precipitation

[0168] In order to enrich the content and purity of the relevant blood factors present in the

Fraction I supernatant (e.g., lalp, Factor H, IgG, albumin), the Fraction Supernatant I is

subjected to a second precipitation step, which is a Cohn-Oncley Fraction II+111 fractionation.

Generally, the pH of the solution is adjusted to a pH of at or about between 6.6 and 7.2. In a
preferred embodiment, the pH of the solution is adjusted to at or about between 6.6 and 6.8.

In a more preferred embodiment, the pH of the solution is adjusted to a pH of at or about 6.7.
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Alcohol, preferably ethanol, is then added to the solution while being stirred to a final
concentration of at or about between 20% and 25% (v/v) to precipitate lalp, Factor H and IgG
present in the fraction, while retaining the bulk of albumin in the supernatant. In a preferred
embodiment, alcohol is added to a final concentration of at or about 25% (v/v) to precipitate

the Ialp, Factor H, and IgG in the fraction.

[0169] Advantageously, it has been found that while the majority of IgG is present in the
Fraction II+11I precipitate, albumin is not precipitated under these conditions. Accordingly,
the Fraction II+111 precipitate can be processed for the manufacture of IgG gamma globulins,
while the supernatant can be utilized in the manufacture of albumin. Since the remaining lalp
plasma content is distributed between the Fraction II+11I precipitate and supernatant, the lalp
purification process diverges at this step. In the first pathway (herein referred to as the IgG
pathway) the Fraction II+11I precipitate is processed such that lalp can be recovered from the
Fraction II+11I suspension and/or Fraction II+III filter cake. The second pathway (herein
referred to as the albumin pathway) involves processing of the Fraction II+1I11 supernatant and

allows for recovery of lalp from the Fraction IV-1 precipitate.

[0170] Prior to or concomitant with alcohol addition to the Fraction I supernatant, the
solution is further cooled to at or about between -5°C and -9°C. In a preferred embodiment,
the solution is cooled to a temperature at or about -7°C. After completion of the alcohol
addition, the pH of the solution is immediately adjusted to at or about between 6.6 and 7.2.
In a preferred embodiment, the pH of the solution is adjusted to at or about between 6.6 and
6.8. In a more preferred embodiment, the pH of the solution is adjusted to at or about 6.9.
Typically, the precipitation event will include a hold time of at least at or about 10 hours,
although shorter or longer hold times may also be employed. Subsequently, the precipitate
(Fraction II+I1I), which contains a large fraction of the lalp content, and the majority of the
Factor H and IgG content, of the cryo-poor plasma, is separated from the supernatant by
centrifugation, filtration, or another suitable method and collected. As compared to
conventional methods employed as a second fractionation step for cryo-poor plasma (Cohn et
al., supra; Oncley et al., supra), the present invention provides, in several embodiments,
methods that result in improved blood factor yields in the Modified Fraction II+111

precipitate.

[0171] As compared to conventional methods employed as a second fractionation step for

cryo-poor plasma (Cohn et al., supra; Oncley et al., supra), the present invention provides, in
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finely disperses the alcohol or that rapidly disperses the alcohol at the point of addition. In
one embodiment, the alcohol is added by spraying. In a second embodiment, the alcohol is

added from below or directly adjacent to a stirring apparatus, for example, a propeller.

[0172] In another embodiment, one or more pH modifying agent is added in a fashion that
finely disperses or that rapidly disperses the pH modifying agent at the point of addition. In
one embodiment, the pH modifying agent is added by spraying. In a second embodiment, the
pH modifying agent is added from below or directly adjacent to a stirring apparatus, for
example, a propeller. In a third embodiment, the pH modifying agent is added by sprinkling

a solid pH modifying agent over a delocalized area.

[0173] In yet another embodiment, the pH of the solution is adjusted after addition of the
alcohol. In a related embodiment, the pH of the solution is adjusted during addition of the
alcohol. In one embodiment, the pH of the solution is maintained at the desired pH during
the precipitation hold or incubation time by continuously adjusting the pH of the solution. In

a preferred embodiment, the alcohol is ethanol.

[0174] In one embodiment, the temperature of the Fraction II+I1II precipitation step is at or
about between -7°C and -9°C. In a related embodiment, the concentration of alcohol (e.g.,
ethanol) used in the Fraction II+11I precipitation step is at or about 25% (v/v) and the
temperature is at or about between -7°C and -9°C. In comparison, both Cohn et al. and
Oncley et al. perform precipitation at -5°C and Oncley et al. use 20% alcohol, in order to
reduce the level of contaminants in the precipitate. Advantageously, the methods provided
herein allow for maximal lalp, Factor H, and/or IgG yield without high levels of

contamination in the final product.

[0175] In another embodiment, the precipitation step is performed at a temperature at or
about between -7°C and -9°C. In one embodiment, the precipitation step is performed at a
temperature of at or about -7°C. In another embodiment, the precipitation step is performed
at a temperature of at or about -8°C. In another embodiment, the precipitation step is

performed at a temperature of at or about -9°C.

[0176] In certain embodiments, the alcohol concentration of the precipitation step is between

at or about 20% and at or about 30%, preferably between at or about 23% and at or about
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27%. In a preferred embodiment, the alcohol concentration is between at or about 24% and
at or about 26%. In another preferred embodiment, the alcohol concentration is at or about
25%. In other embodiments, the alcohol concentration may be at or about 20%, 21%, 22%,
23%, 24%, 25%, 26%, 27%, 28%, 29% or 30%. In a particular embodiment, the second
precipitation step is performed at a temperature of at or about -7°C with an alcohol

concentration of at or about 25%. In one embodiment, the alcohol is ethanol.

[0177] It has been discovered that when the pH of the solution is adjusted to a pH of about
6.9 prior to addition of the precipitating alcohol, the pH of the solution shifts from 6.9 to
between about 7.4 and about 7.7, due in part to protein precipitation. As the pH of the
solution shifts away from 6.9, precipitation of IgG becomes less favorable and the
precipitation of certain contaminants becomes more favorable. Advantageously, the
inventors have found that by adjusting the pH of the solution after addition of the
precipitating alcohol, that higher percentages of 1gG is recovered in the Fraction II+I11
precipitate. In one embodiment, the pH of the solution is maintained at the desired pH during
the precipitation hold or incubation time by continuously adjusting the pH of the solution. In

a preferred embodiment, the alcohol is ethanol.

[0178] In certain embodiments, the pH of the solution is adjusted to at or about between 6.6
and 7.2 immediately after or during the addition of the precipitating alcohol. In another
embodiment, the pH of the solution is maintained at or about between 6.6 and 7.2
continuously during the precipitation incubation period. In other embodiments, the pH of the
solution is adjusted to at or about between 6.8 and 7.0 immediately after or during the
addition of the precipitating alcohol, or to a pH of at or about 6.7, 6.8, 6.9, 7.0, or 7.1
immediately after or during the addition of the precipitating alcohol. In a particular
embodiment, the pH of the solution is adjusted to at or about 6.9 immediately after or during
the addition of the precipitating alcohol. In certain embodiments, the pH of the solution is
maintained at or about between 6.8 and 7.0 continuously during the precipitation incubation
period, or at a pH of at or about 6.9 continuously during the precipitation incubation period.
In another embodiment, both the precipitating alcohol and the solution used to adjust the pH

are added by spraying, rather than by fluent addition.

[0179] In another embodiment, the pH of the solution is adjusted to at or about between 6.7
and 7.1, or at or about 6.9, immediately after or during the addition of the precipitating

alcohol by spray addition of either or both the alcohol and pH modifying agent. In one
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embodiment, the pH of the solution is maintained at or about between 6.7 and 7.1, or at or
about 6.9, by continuously adjusting the pH during the precipitation incubation period by
adding the precipitating alcohol and/or the solution used to adjust the pH by spraying, rather
than by fluent addition. In another particular embodiment, the precipitation step is performed
at a temperature at or about between -7°C and -9°C, or at or about -7°C with an alcohol
concentration of at or about between 23% and 27%, or at or about 25%. In one embodiment,
precipitation is performed at a temperature of at or about -7°C with at or about 25% ethanol
added by spraying , wherein pH of the solution is adjusted to at or about 6.9 after addition of
the precipitating alcohol. In yet another embodiment, the pH of the solution is maintained at

or about 6.9 for the entirety of the precipitation incubation or hold time.

4. The IgG Pathway
a) Extraction of the Fraction II+I1I Precipitate

[0180] In order to solubilize the Talp, Factor H, and IgG content of the Fraction II+I11
precipitate, a cold extraction buffer is used to re-suspend the Fractionation II+I1I precipitate
at a typical ratio of at or about 1 part precipitate to 15 parts of extraction buffer. In another
aspect, a cold extraction buffer is used to re-suspend the Fractionation II+11I precipitate at a
typical ratio of at or about 1 part precipitate to 20 parts of extraction buffer. Other suitable
re-suspension ratios may be used, for example at a range of at or about between 1:4 and 1:40,
or at or about between 1:8 and 1:30, or at or about between 1:10 and 1:20, or at or about
between 1:12 and 1:18, or at or about between 1:13 and 1:17, or at or about between 1:14 and
1:16. In certain embodiments, the re-suspension ratio may be at or about 1:4, 1:5, 1:6, 1:7,
1:8,1:9,1:10, 1:11, 1:12, 1:13, 1:14, 1:15, 1:16, 1:17, 1:18, 1:19, 1:20, 1:21, 1:22, 1:23, 1:24,
1:25, 1:26, 1:27, 1:28, 1:29, 1:30, 1:31, 1:32, 1:33, 1:34, 1:35, 1:36, 1:37, 1:38, 1:39, 1:40, or
higher. In a preferred embodiment, the Fraction II+I1I paste is re-suspended at or about a
ratio of 1 part precipitate to 15 parts extraction buffer. In another preferred embodiment, the
Fraction II+I1I paste is re-suspended at or about a ratio of 1 part precipitate to 20 parts

extraction buffer.

[0181] Suitable solutions for the extraction of the II+1II precipitate will generally have a pH
at or about between 4.0 and 5.5. In certain embodiments, the solution will have a pH at or
about between 4.3 and 4.7, in other embodiments, the extraction solution will have a pH of at

or about 4.0,4.1,4.2,4.3,4.4,4.5,4.6,4.7,48,49,5.0,5.1,52,53,54,0r55. Ina

38



WO 2012/ 012773PCT/ US2011/ 045099 in the filter press used to filter the
precipitate fromthe supernatant during the extraction process. [0216] In
anot her ewbadizmet73 lalp extraction buffer is either usedTtus20ie/nsiespend or
recirculated through a Kistler and Ni schnmann Precipitate A precipitate
(e.g., a Precipitate A precipitate filter cake or centrifugation pellet) at
a rat i opreferrgd pabedipreat ity nfavethegxgactipartugfenvileke atagtabowt bf eanother her

1112, "1 efee g URRSRICRL o ph PR ey yE YRGS scf TR 17T, 71
1:16, Iprdférred ehBodidichf thelpI2Of tht e2&action buffer will be at or about 4.7. Generally,

these pH requirements can be met using a buffering agent selected from, for example, acetate,

citrate, monobasic phosphate, dibasic phosphate, mixtures thereof, and the like. Suitable

buffer concentrations typically range from about 2.5 to about 100 mM, or from about 5 to

about 50 mM, or about 2.5, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90,

95, or 100 mM buffering agent.

[0182] The extraction buffer will preferably have a conductivity of at or about between 0.5
mS-cm-1 and 2.0 mS-cm-1. For example, in certain embodiments, the conductivity of the
extraction buffer will be at or about 0.5 mS-cm-1, or at or about 0.6, 0.7, 0.8, 0.9, 1.0, 1.1,
1.2,13,14,15,1.6,1.7,1.8, 1.9, or at or about 2.0 mS-cm-1. One of ordinary skill in the

art will know how to generate extraction buffers having an appropriate conductivity.

[0183] In one particular embodiment, an exemplary extraction buffer may contain at or about
5 mM monobasic sodium phosphate and at or about 5 mM acetate at a pH of at or about 4.5 +
0.2 and conductivity of at or about 0.7 to 0.9 mS/cm.

[0184] Generally, the extraction is performed at or about between 0°C and 20°C, preferably
at or about between 2°C and 8°C. In certain embodiments, the extraction may be performed
at or about 0°C, 1°C, 2°C, 3°C, 4°C, 5°C, 6°C, 7°C, 8°C, 9°C, 10°C, 11°C, 12°C, 13°C,
14°C, 15°C, 16°C, 17°C, 18°C, 19°C, or 20°C. In a particular embodiment, the extraction is
performed at or about between 2°C and 10°C. Typically, the extraction process is performed
under continuous stirring until all soluble components of the II+I1I paste are brought into
solution. In certain embodiments, the extraction will proceed for at or about between 60 and
300 minutes, or for at or between 120 and 240 min, or for at or about between 150 and 210
minutes, while the suspension is continuously stirred. In certain embodiments, the extraction
process will proceed for at or about 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170,
180, 190, 200, 210, 220, 230, 240, 250, 260, 270, 280, 290, or at or about 300 minutes. In a
preferred embodiment, the extraction process will proceed for at least 60 minutes with

continuous stirring.

[0185] In one embodiment, the extraction buffer will contain at or about 5 mM monobasic

sodium phosphate, 5 mM acetate, and 0.051% to 0.06% glacial acetic acid (v/v). Ina
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preferred embodiment, the Fraction ITI+11I precipitate is extracted with a paste to buffer ratio

of at or about 1:15 at a pH of at or about 4.5+ 0.2.

[0186] In one embodiment, the pH of the solution is maintained for the duration of the
extraction process. In one embodiment, the pH of the solution is maintained at or about
between 4.1 and 4.9 for the duration of the extraction process. In a preferred embodiment,
the pH of the solution is maintained at or about between 4.2 and 4.8 for the duration of the
extraction process. In a more preferred embodiment, the pH of the solution is maintained at
or about between 4.3 and 4.7 for the duration of the extraction process. In another preferred
embodiment, the pH of the solution is maintained at or about between 4.4 and 4.6 for the
duration of the extraction process. In yet another preferred embodiment, the pH of the

solution is maintained at or about 4.5 for the duration of the extraction process.

b) Pretreatment and Recovery of Ialp from the Fraction

H-+III Suspension

[0187] Advantageously, it has been found that pretreatment of solubilized Fraction II+I11
precipitate with finely divided silicon dioxide (Si0,) significantly reduces impurities, such as
lipids, fibrinogen, amidolytic activity, prekallikren activity, and lipoproteins, from the IgG
manufacturing process. Unexpectedly, the inventors have found that the majority of lalp
found in the Fraction II+11I suspension is drawn into the Fraction II+11I filter cake. For
example, Example 1 demonstrates that Ial and Pal can be detected in the Fraction II+I1I
precipitate and filter cake, but is absent in the clarified Fraction II+1III suspension after silicon
dioxide treatment (Figure 3). Furthermore, Example 2 demonstrates that lalp is not
irreversibly lost after silicon dioxide treatment and can be extracted from the Fraction I11+111

filter cake.

[0188] Accordingly, in one embodiment, lalp is extracted from a Fraction II+III filter cake
after treatment of a Fraction II+III suspension with finely divided silicon dioxide (e.g.,

Acrosil®).

[0189] In certain embodiments, Fraction II+I11 precipitate that has been extracted with a
suitable dissolution buffer will be treated with at or about between 5 mg and 100 mg finely
divided silicon dioxide per gram of suspended Fraction II+1II precipitate. In a preferred
embodiment, the Fraction II+III suspension will be treated with at or about between 20 mg

and 80 mg finely divided silicon dioxide per gram of suspended Fraction II+III precipitate.
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[0217] In another enbodiment, lalp extraction buffer is either used to
re-suspend or recirculated through a Kistler and N schnmann Precipitate B
preci pitave 20r/g2773a Precipitate B precipitate filter cake/useo11/045099
centrifugation pellet) at a ratio of 1 part precipitate to 30 parts of
extraction buffer. Oher suitable re-suspension ratios may be used, for
exanpl dnfarmere pbdetredicmbodament; the Fra@iondH 1 susmnsionayill be preated gvithjater 1: 10,
1:11, 1:12 17, 1:18. 1:19 & 1: 22,

1- 23 f‘;bﬁﬂtz be%\;vé'e%’ 401 rngg' %hd %O ]r'nSg’ ﬁlil'e:b:ll' gfvi(il'e:d silicoi ‘dioxide per gtan:l' og Quspélﬁdze
Fraction II+11I precipitate. In another preferred embodiment, the Fraction II+I11 suspension
will be treated with at or about 50 mg finely divided silicon dioxide per gram of suspended
Fraction II+11I precipitate. In certain embodiments, finely divided silicon dioxide is added at
a concentration of at or about between 20 g/kg II+111 paste and 100 g/kg II+III paste (i.c., for
a Fraction II+11I precipitate that is extracted at a ratio of 1:15, finely divided silicon dioxide
should be added at a concentration at or about between 20 g/16 kg II+III suspension and 100
g/16 kg 1I+111 suspension, or at a final concentration at or about between 0.125% (w/w) and
0.625% (w/w)). In certain embodiments, the finely divided silicon dioxide may be added at a
concentration of at or about 5 g/kg II+1I1 paste, or at or about 10, 15, 20, 25, 30, 35, 40, 45,
50, 55, 60, 65, 70, 75, 80, 85, 90, 95, or 100 g/kg II+III paste. In one specific embodiment,
finely divided silicon dioxide is added to the Fraction II+11I suspension to a final

concentration of at or about 40 g/16 kg II+11I suspension. In a preferred embodiment, the

finely divided silicon dioxide used is Aerosil® 380 or an equivalent thereof.

[0190] Generally, the finely divided silicon dioxide treatment will be performed at a
temperature at or about between 0°C and 20°C, preferably at or about between 2°C and 8°C.
In certain embodiments, the treatment may be performed at or about 0°C, 1°C, 2°C, 3°C,
4°C, 5°C, 6°C, 7°C, 8°C, 9°C, 10°C, 11°C, 12°C, 13°C, 14°C, 15°C, 16°C, 17°C, 18°C,
19°C, or 20°C. Typically, the Fraction II+1II suspension will be stirred with finely divided
silicon dioxide for at least 15 minutes. In certain embodiments, the Fraction II+I11
suspension will be stirred with finely divided silicon dioxide for at least 10, 15, 20, 30, 40,
50, 60, 70, 80, 90, 100, 110 minutes, or at least 1, 2, 3, 4, 5, 6, or more hours. In a preferred
embodiment, the Fraction II+11I suspension will be stirred with finely divided silicon dioxide
for at or about between 30 and 60 minutes. In another preferred embodiment, the Fraction

II+I1I suspension will be stirred with finely divided silicon dioxide for at least 30 minutes.

[0191] In certain embodiments, filter aid, for example Celpure C300 (Celpure) or Hyflo-
Supper-Cel (World Minerals), will be added to facilitate depth filtration. Filter aid can be
added at a final concentration of from about 0.1 kg/kg Fraction II+III precipitate to about 0.7
kg/kg Fraction II+11I precipitate, or from about 0.2 kg/kg Fraction ITI+11I precipitate to about
0.6 kg/kg Fraction II+1I1I precipitate, or from about 0.3 kg/kg Fraction II+I1I precipitate to
about 0.5 kg/kg Fraction II+I1I precipitate. In certain embodiments, the filter aid will be
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1:25, 1:26, 1:27, 1:28, 1:29, 1:30, 1:31, 1:32, 1:33, 1:34, 1:35, 1:36,
1:37, 1:28, 1:39, 1:40, and the like. In a preferred enbodi nent, the

Preci pi t awe 2Bi12/fie178er cake will remain in the filter pres3/uss@d/osznodilter
the precipitate fromthe supernatant during the extraction process. [0218]
In a preferred enbodiment, the step of extracting lalp froma filter cake
or precidded air fingd mqegéstlmm:ﬁ aboutl it kefrgdiracsion IEHIH pesaipitacs. oo AbanG 022 P.3t hr ough

afllt S5 the filter cake or precipitant. In one
enbodi 4R{§’®hé spzﬂg@?g REYL ]ltIQr%Ppregllpltatfarom a filter cake or precipitant
conpri ses reC|rcuIat|on of an Ialp extraction buffer through a filter press
cont ai r{ph%Z]tIn@rdeé tyremgviedhe peikeolplylizagt andagdsarbadfirpgtipnrad she Frgctiqrmldy 111

enbOdl ’taté bee %ﬁe??ragglorfﬁzrflf‘ﬁh%tr&ké Rr %111(85@1 g'lquettI% e%% etﬁé) gus?érﬁgdno | tant

conprl eC| culation traction er t roug press
cont ai nk ﬁgetteh,etybﬁhlﬂ)y tisihg éeptle ﬁlktmnfoﬁr Deepthofii It thiat mbgbmemploiyed anthe GEkthodsut es.

In a preferred enbhodi nent he step of. extracting |al omaf cake
or pr ed%rawé%fﬁleer%ﬁﬁ? P%f‘eéneﬁaéﬁ? (BT BHCATEHHC (S3F a%stlta PR ear}h %fpﬂt hr ough

a filt &1t GRS tlféq{]&a'li'}h ?lers *6? sﬁltaalbgal ifﬂ'téré ﬁfchﬁi@k\@ltlfl&ft hﬂhtaﬁﬁn a@tﬁf(‘)tSO@% ween 20

and 40 mnidtes. In yet o ments, the step of extracting lalp from
a filtdunoddsSA ranquancn NiROarfiltecoifump s eAlterm@m\red:y; |tkzet Sepraratdn stap k&l be ext racti on

buf fer 1y ough, a LiLLer poress, gontaining the lalp [LLen S2e anf
divided silicon dioxide treated Fraction II+I1I paste suspension is filtered through a depth

filter situated in a filter press.

S. The Albumin Pathway
a) Third Precipitation Step — Fraction IV-1 Precipitation

[0193] In order to recover lalp from the Fraction II+III supernatant, the solution is typically
cooled to at or about between -1°C and -9°C, the pH is adjusted to at or about between 5.0
and 5.5, and the alcohol concentration is adjusted to at or about between 18% and 25% (v/v).
The solution is then maintained at or about between -1°C and -9°C for at least at or about 4
hours to allow for complete precipitation. In a preferred embodiment, the temperature of the
solution is maintained at or about between -3°C and -7°C for the entirety of the precipitation.
In another preferred embodiment, the pH of the solution is adjusted to at or about between 5.2
and 5.3. In yet another preferred embodiment, the alcohol concentration is adjusted to at or
about 20% + 1% (v/v). In one preferred embodiment, the precipitation is allowed to proceed

for at least at or about 8 hours.

[0194] In one embodiment, a Fraction IV-1 precipitate is formed by cooling the solution to at
or about between -3°C and -7°C, adjusting the pH of the solution to at or about between 5.2
and 5.3, adjusting the alcohol concentration to at or about 20% + 1%, and maintaining the

temperature of the solution for at least at or about 8 hours.

[0195] The Fraction IV-1 supernatant and precipitate are then separated by a suitable method,
such as centrifugation or filtration. In a preferred embodiment, the temperature of the
Fraction V-1 supernatant is maintained at or about between -1°C and -7°C during the

separation process. When filtration is used to separate the precipitate and supernatant,
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for at |least at or about 10 mnutes or at |east at or about 15, 20, 25, 30,
35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, or 90 mnutes, or |longer (e.g.,
at | east w0 20r2maboat 2, 3, 4, 5, or 6 hours). [0219] Cememraiskeii/osives
extraction is performed at or about between O0C and 20C, preferably at or
about between 2C and 8C. In certain enbodi nents, the extraction may be

per f or ftiatéen Gd (lepexamge, Cdmire 300, Gdite 4¢), Gfe G, or@uigdente@) ior 10C, 11C,
12C, 13C 1%5) qlng 116th 7t% 18C, 19C, or 20C. 1In a particular enbodi nent,
t he extprrg BEP? S dt or about between 2C and 10C. [ 0220] Any

sui tabl e buffer may be used for the extraction of IaIVp froma precipitate
or fil tlBF9Asecommasecigl coryentiqnalimetbodssfifarmaingja FractiontVdr hprgeipitaig 4ok er

buf feripg buf f er
w11 Codlit s ERE B Bfbiron Rafthl 3 by RERBALTRAR. bR HERLUER ™) |
cert ai nmpnd.ed bt factot hieldould etd srabaig@ait, thiclpredigtaping akpholdt addedanaent r at i on
of at or about 30, 40, 50, .60,.70, 8 0 100, 110, 120,

130, 14ashiamsgat f]i%%wwwse% palcalog) or S rapsaly disporges ha gl Obsa!cit e iHgfor nor e
buf f er 'a'aauﬁ,gemﬁ oné &nﬁ@&ﬁ@hﬂ‘tﬁ%@&%f@ %&ed ‘t?%hﬁar%xﬁ%ﬁ e é%@o&i‘éﬂ(lﬁédﬂ?ﬂehﬂ tave an
ionic strength of at or about between /cm I'n speclf

enbodi raevthsl tshiddekiromdielovnobdifdcdy ad;abetnt(cco)mstalrlmgappa:ratus,tfontxamqﬂmen 50 and
500 rr1\/|sa|tl In certain enbodi nents, the salt will be present at a
concent™®SSh of at or about 50 mMor at or about 75, 100, 125, 150, 175,
200, 225, 250, 300, 350, 400, 450, 500 nMor nore salt. [0221] lalp

ext r act0b¥10ofnethsr @mlpqdu@emieﬁ@ﬂ orymérg\nél mogifyiog agent oy addiod in a Fehipedhats. 0 and

gt Obr r}“bne?r(thépeéses SF 9natt raé)rlchggbs%?rlgg‘sc%e PE‘HIEOG&(@I% 5.%6?1 at téf gom%m%a(idéthav a pH of
6.9, 7. cﬁh,e chbbdinfend,, thd pH,delﬂmngh@nt 16-a@ded/by’ sprayifg. i HsecOndemBo dimei, ﬂl,e 8.3,
8.4, 8. 8.6, 8.7, or 9.0. In a preferred enbodi nent, the lalp
buf f er RH modHzing aaerﬁpﬁ @ddeé rfroarbb@hbwwétd%é@}y g eahi atioring #pparaiie &t i c

enbodi [

anot he?& g%lg f? ?c e%@gﬁﬁgﬁg@%ﬁg&g%{f ghémﬁm uf?l]fﬁé elﬁtl? Q%ae@g’%b% : at or
about 7 lidiph @ndifyies aggeovéd cdedodabidkdwend., the extraction buffer w I | have
a pH of at or about 8.0. Non-limting exanples of buffering agents that may
be usedoigy) hie: & mﬁwleﬁlﬁob@lﬂl&t wRh ﬂh@gﬁbcﬁﬁﬁaflaguca&blfaﬁ&fﬂfersomfe,hqg@d ot assi um
phosphat e, hosphat e, sodium acetate, sodiumcitrate, ammonium

acet at ei,djusatm(ﬂi are addaddn aj fmldtazthlaeﬁnd:}y) disperacs af thasirgiidly, dishCES; tHBES]

Bl S-Tri BLS-T PS, ES | ,

oo B At BN SRR, SRR oA DYG DS AT IR SO o b
In a pra%ﬁ@l'ié SAut@mNRd Rt |J_|ust Ttﬂ’bepH @ﬂthd@%‘dB %rhﬁﬁg Qﬁﬂlfeﬁﬂlai»i\ﬁb lflueRtCddd #RNOT
consist of 25 MM Tris (p ; nv EDTA; 200 n a nore preferred

w11 nerimdh P i s ?%ﬁé%%éﬁ%ﬁ#ﬁ%%#’cﬁ Q%dgﬁ?%t L5, 80 o um

chl ori dgcohél. Haur felatddr @siodirhert] e pBt &fhe sd?@ﬂiﬁ)ﬂ@adﬁaﬁteﬁ dpting tddisod O2B3] I n one
enbodi nent, the nethod further caonprises precipitating inpurities from an
enr i c hetdeahg). pincwgsabdingat.the PH%%@ SOFHENds Hlétl’éal(l%%té?%d%tf?@?ﬁé@r% as
“"lalp R I
uper nar SACipiheh foid of o THAREDRE A inb BRI b AElehe Bl AR B g
at | east profeercd rpibodimyent, ftior aleotaini @hanol.i pi d or protei n, fromthe conposition
and then separating the precipitate fromthe supernatant containing |alp.
Preci pi[ph24y) Qn%%élﬁléh%oﬁf?ﬁenw ﬁfc‘ﬁH bedhb @Sl_uhHYQEH atldr B0t HeR Rn Bl 25{Wes gler i ved
fraction are well known in the art and include, wthout limtation, alcohol
(e.g., iemsmdély aftett drevoing tlet adjystmottod rthesmeupit@lqgcﬂlmt sor(centgatlonPEIG
dextrans, .etc. 41 sodi um

ci tr a enoyet SpbodFBpt o st b vater e R g AR Mok Bb  anor c

aci d, GaRityhits asi BoutRBOEH AThak 5. G%@ﬂtﬁlﬁio@slg@uﬁng SeCpricipi@ditfbntif@ibhtide. 1N
certain enbodi nents, the precipitation m e facilitated by matching the

pH of tiseiod o Inuethenerilpdiments ghe PEof rfhec,sql}momls adiugied orgd R abaut BEtWosE Srlest |
e, a%a%l £ ﬁﬁﬁl&fiatggll dHer B 81?1‘51%' th@‘ééij Bment of the precipitating alcohol concentration,

or to a pH of at or about 4.5,4.6,4.7,4.8,49,5.0,5.1,5.2,5.3,54,5.5,56,5.7,58,5.9,6.0
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[0224] In a preferred enbodi nent, the nmethod conprises the step of
precipitating at |least one inpurity froman enriched lalp conposition with
at or abowD 2oetumema 10% and 20% et hanol at a pH at or alpowmtuskatiwe®ns 7. 0 and
9.0. In a preferred enbodi ment, the method conprises the step of
precipitating at |east one inpurity froman enriched lalp conposition with
at or abdighchenmedintehPaficand dudos tiit:raémtlrn@t obthp resipitingblsakolbet ween 7 3 and

8.7. In err enbaodi mrent., conprlses

o eci preelrghal PubbEBaNE PRRTREY: v 8f AR EAERERG oM RsBePBron wi e
at or ahewdent®? wﬁﬁﬂ31141%edfa¢él§16ﬂ’eﬁrhlaﬁﬁ% tetadpusphtrttof €fe Iﬁ@@plmatﬁgtawm 7.5 and
8.5. In a nore preferred enbodi nent e nethod conprises the step of

preci piasINIgtian. Inegsringmebadimpents.ithe pH efihersoliion dhmaintangst & orpbitt i on wi t h
at or ween 7.8 and
Iﬁl}%g%n%l?? %I?(g?é:crée n%%gld%ﬁ%%rbt%b]m%e Oggt iﬂm&él se ﬁoggltstep of
pr eC| pidoatdnmigtia. Irﬁa&tenﬂmelmermuhe pH ik mmtaﬁeabﬂrth@h@deﬂ abHpdwigplsi tion with

at or about. 15% et hanol _and at about a of. 8.0. 5] The
concentM&gpifiogh Oicﬂ IBcUbaipn HEst y C@n@nuouery Hisfing W&QF{)@Z ée FQ:‘%‘P%I fnpne

maxi m Z&nﬁoﬂﬁn&{t%bgchH&l'lQ&hQﬁolone or nmore inpurities and/or mnimze the
precipitation of Factor H certar n enbodi ments the precipitation may be

performed by the addition o bout 0% 11% 12% 0% 14% 15% 16%
17% 18% 19% or 20% el{)hano‘;lte I“ﬁ rPlr“"gh M3 Jf‘ﬁte‘?ﬂprjli Iorecipitation
is perfornmed by the additi qrye@ignﬁhoﬂr about between 12% and WO

2012/ 012773PCT/ US2011/ 045099 18% ethanol. In a nore preferred enbodi nent,
the precipitation is performed with at or about between 13% and 17%

et hanol 0201 Alterpatevept affseqtied T¥nbpigripese mayte fprraed %omaatdlffﬂrensplwa or med

w th at t I rred

enbodi %a%]{hoﬁ‘%%xa@@l%%& ag.' ?Ig%%?gl%sglé %ﬁt&ﬁ%pofv&?pléra at' o Fl%t% HI{%@S% et hanol .

[ 0226] pTér&plwﬂoﬁﬁs péi&rﬁﬁﬂlbyladjmsﬁﬁg/thb©H%ﬂ mpe@obmlm fi‘hdtﬁ)ntthat @radoupi tati on
of one or nore urrtr es. and/or to mnimze the preci prtgtr on of lalp. In

cert aj rbeem?@cﬁ &5, diestige thyy tepperatige af the dracdom iy 4 of abput Setyreenr 14k 7. 0,
7.1, 7.3 2 2 8.5,
86 8 g adémg alc%hél te Zr-fﬁla}] Zoarl%grrlte?tg)glroé g?or n%) g‘% ?T%Vr\{téen ﬁ%{Z ’anﬁ2§“/ (?/V
sol uti dn ai prefadpah smboidltrmn‘aithequ abthatcrimepaweiashairaandn &. aﬁl;usteml tarodhaeout

prefer H.af the solution,is. a ust to at or out
D veerP o ST Gegt 1. gt BBt iy ThA Bt eBR GRPRUHIER. e it nbhe
sol uti Qﬂaén% fehtioR i e4HjE Qe Plo 0br ARAYbRBENERT ahd47an d1n8ye6 andtRerdrofRFred
preferred enbodi nent; the pH of the solution is adjusted to at or about

bet weerenthoginerd, ol (mctarably ethprody iseddadl tertfowl ensentrativn ot of abohe sol ut i on

embadl nehteon et e RS. SR uctic s oL R R it veen 7. 7

and 8. Jontdht@atid®bLatRr abrtrned, emgoqn aﬁ@émb&chﬁleﬁﬁpfbfclﬁulaemseldmwemtd s adj usted
to at or about between 7.8 and In a nore preferred enbodi rrent the pH

of t he Psegagei whilq the sefjutian samixed.ger éirleaerbmr abeytelkirs 00 ablsest 8t ar abopt 4 npst

preferr f u about

8.0. 8. 6gr%r f(ﬂ%g?%f%‘?%fst 1 4 @re?%{éa e‘ﬁ'gh gﬁtpﬁegﬁlﬁrl %&%f’g‘%ﬁ%? o

enbodi meits, tHelpd efitht cbi@donh &l qhed&ﬂma latljustad ftxyected, bid thegiredipitation e

subseq nt to extraction froma_ Fraction | _ precipi tatf Fraction Il +l11
preci pidlaved tepmeesddar pieast g rabpit H} hourppfieiagivsteat af e edl pi t at e,
Precipitate B precipitate, or Fraction II+l1l filter cake by precipitating
lalp odﬂZQﬁ] Ihherefarred hmuocﬁnwposifirérabinnﬂbllfrﬁl preaippata@l irsipbﬁbene(dﬂe_,rfeijmstimgf erred
to as Precr i tat and super nat ant ei eferred to as "lalp
Super ndPGhl A o TR RBE i FRRELon A ChO TSRt fon ray
be SUth@ﬁb@rﬂtufr@oiathE Ifdab GorPio® bPABRE bR eS8 EPC A9 -9&S Ghil RedingARYRol tha renmove
at least one inpurity fromthe conposition, as descri bed above, and then to
a f our tfinabearsicpiratoni aat Qltfémutbﬁ%ﬁ@t?%taad&%r(@/\’r)ecover lalp. [0228] In a
preferred enbodi nent, precipitating lalp froman enriched conposition
conpri §6203] MEncatddtidnanTiofi slipedmiatatabd pReipiernre i agshrd8db eh baindle at a pH
at or about between 5,0 and 7.0. In a preferred, enbodi nent, the nethod
conpr i gB&hedeudt areairifugasion s filfratiog- |V5§1rlep1 fHiretomis used Wosniratsdh BB, and
28% et p ed
embodi s p@huiElaloR ki pt banbleRERur RCEIR b1, i SR oREFLRES

2012/ 012773PCT/ US2011/ 045099 a4



lalp with at or about between 24% and 26% et hanol at a pH at or about
between 5.8 and 6.2. In a nost preferred enbodi nent, the nethod conprises
the step wb2prxaaepBtating lalp with at or about 25% et haowlusasnd/oaiooor about
a pH of 6.0. [0229] The concentration of the precipitant, e.g., ethanol,
may be adjusted to maxim ze the precipitation lalp and/or m nimze the

pr eci p| aiditip prefeablynddest primte filtratieni (The secovercd Eracsion l-elirbldbsupematant ishe

d d f b 20% 21%
et DLLSH b BY. OERa1 (SRR LG UL L90. Pl g £OOU 20% 21

enbodl ment, the precipi tat| on is perforned by the addition at or about
bet weer0 %%Mah@nzmecb&owaﬁmnﬂonﬂ raethecise)fpf@emeg pddacsiondatliHhprecipiate

preci pi dati.on p nol .

Wth a (E\rr%re prée? le’rjraé{??gz%od' I%V %fengfée)g%p)b ?& aeviﬁg%n?%{%@&g djg Z‘/(ng h at or

about betstelesmibiiments| rﬂﬁ%ctsttharredu.lt ihfimaraved blopd eieesry@eldemnashicnrent , t he

precipitation is perforrred th at abouyt 250/ et hanpol.. [0230] e pH of

t he so|qarfah06Hn?Péyt paresH)itgtng ooyl %f Fea {45810 RSty ipRsHSCH éhepa%ozw

m ni m r t 3

P S s i S R S T L %ﬁi%m%ihlﬁﬁétﬁe%’h(’% 1

5 2 5. 18ad(ffd4oy s@ras';mgi 16, a s’écohd cmidirberd, the alRphd. 14 pdd@dZrons b8owear4lireétl b, 6. 6,
eaﬁ fl ) V\éreferred enbgelmant the pH of the solution is

adj ust J%CSHté?aé “H’@oadi’? Bis 5 EBICHRIOBEIET | n anot her preferred

enbodi nent, the pH of the solution is adjusted to at or about between 5.3

and 6. 1020 Iarao@uhelr crpbasfimenteoneoryoeticpEhmodifyiag peprdfs added st fashion that

2(;{)3 d;[ %nne{ly dlg%erseslqr g}alt]{ar%(ﬁg\éﬁsaers% tﬁe pld odlgjfné%a%ent atttilepg gg r({d%)tl nweheln 5 5
and 6. EOnelemb@dﬁﬁHne the ﬁﬂeﬁdcﬁﬂll@igédt iseaﬂed byhgrphh@f Intdecedd ethbsfimest, &dj ust ed

to at or about between 5.6 and 6.4. In a nore preferred enbodi ment the pH
of the R¥bmodifpmgiagenids edded dranpbelpwer dipeilit adiracieton BITMBMPaBLS, 19 a mor e

preferrg out

bet V\een?(gmggbgg%%%g& IIIﬁ Qghlmj?@g%élgggﬁ ?ﬂeg} i ﬁ%ggﬁlﬁg%%tlﬁgd&e bngpﬁ%ke ol ution
i s adj usdohid pHomatifying apoibvéret deb@nlizcdarand 6. 1. In a nost preferred

enbodi ment, the pH of the solution is adjusted to at or about 6.0.

9. Chrongh e rlﬁgrgi Snoleh RRAS 248 bbtd e g‘r;'erchﬁﬂaﬂng RO INRA LR soﬁlﬂ%nr{ﬁ&hﬁ)d for
preparing an énriched lalp conposition further conprises at |east one,

pr ef er adiust thagpHbare adde] mcal‘fasinm thgt updly disperegroorttiatframdiyetisperses tie ptthe purity

f th iti t ab h hi b
ol oy di0y T paeRbi GRPTERoA i RE) ¥ Bbhamard FER RS PREr BB lct i on 1
preci pidnatigs solM!Bn%%@&Q@cﬁJs? ARGH bSZQ4dd B4 AInE At @an bl Tlubht d@lﬁﬁfo‘np' tate,

Fraction IV-1 preC| pitate, Precipitate A precipitate, Precipitate

preci pi cLi I+I t ca 2 I odlnents
Phe. chrbablag snhloR @lomlnl b S sl fron el B SRARRECEIR)( R20)
cation a@@@hbanlge @M@l@ﬁtﬁmﬁrﬁ@hythé @E@fth&&pauide aﬂjﬁmﬂad dvried addinéogr aphy,

hydrophob| c exchange chromat og}éaphy H O, hydroxyapatite. chromat ography
(HAP) , alsabghonmeichibegingat.dhapd@f Sismplutionie matvained ¥rhedessrapbghapsy (i .

gel fil r aphi c
dreps g PiseBRlioRholg P Rl EHIk Ak e LRARb B AR AThER SHPETRA 3

pr ef er ragglefendod dmbvediiment, hiee atedtod s atlamnot.i ses t he steps of: bi ndi ng IaI p to an
ani on exchange resin; eluting lalp fromthe ani on exchange resin with an
el uti 0f'[OM]flﬁrcertzhﬁ%ﬁ%%nﬁéﬁfﬂﬁ'é%}@of ﬂh&%&luﬁbﬁ’?sta%l R BiIaDbMbolBbdwedds 8 Nore
preferred enbodi nent, the method further corrprl ses the steps of binding
lalp f ranm7tﬂ1ét@[mha)¢ﬂdemhzﬁtgeplebmaatmg dCdlolhebmthtr eanﬂ:fqdnnclys tespd of dred
elutin a rlnaflnl yr ut.i on buffer,
Eher ebyolEBaihifu LR AT e B ahba Moy #57 sloth S PR lEBa nenc s
the c hrmbp%%&hbt%ef@hlbt‘;liheﬂ@ythé PHtJTele s‘dlmﬁfnl i$ @dm@tédﬂto'sét%ﬁabé& orEo0M e

| oosely bound inpurities fromthe chromatographic resin prior to the

el ut i orPr@poutfrp 6.7.9-% &% 4i0n 7 dnbad7 -Aehttsor - ﬂ%ermdght@e of thet ecipitimga

chronat f res V. nt i , S i or by
step el cf%hgp hl% a. pea‘?tl&llﬁ H%Saﬁ?e%t th%éﬁ f?ﬁ'ei Snoglllt%élslls d dh.ﬁg%ltocﬁs ag&ﬁ% 934%6‘62 34]
CGener al aldyhtlohhﬁftlcaméﬂpimtiﬂgtaycdhbl. t Resdchl in ahintdntbodirseras] JaUSdlL&dd ‘atmoaﬁt of
appropriate ionic strength prior to binding lalp onto a chronat ographic
resin. The ionic strength should be | ow enough to pronote the interaction
between lalp and the resin, yet high enough to maintain the stability of
the protein in solution. The requirenﬂﬁts for the ionic strength of the
solution will vary dependent upon factors such as the identity of the resin
used (e.g., strong vs. weak anion exchange resin) and the starting purity
of the solutlon Vhrlous nethods may be enployed for redu0|ng the |on|c

Y o

o " e . Y



WO 2012/ 012773PCT/ US2011/ 045099 a) Ani on Exchange [ 0235] Any suitabl e anion
exchange resin may be used in the nethods provided herein. Non-limting
exanpl es wb 2arm77@xchange resins suitable for use incl BAG®/US2011/045099

di et hyl am noethyl (DEAE), quaternary aninoethyl (QAE), and quaternary
ammoni um ( resins. In a preferred enbodi nent, the ani on exchange resin
used i 9l ctgepshmewelbtydpettlhyh%mﬁmeqthﬁractlcse@mp @rcgele)denatp@ze@] aS| n a
preferred e aro res

bt esonce i P oM e Rl ifiRt Paaf ni T aR PR AR b wi 1)
be eqUItblbbfﬁ’dt%ﬂtemddﬁhdﬁtﬁftﬁ@ﬂﬁ%cf;pﬁéﬁhg'lﬂc&tbﬂfBfor&renﬂ)ddﬁﬁ&ﬁtﬂhbbﬂ ipuffer with an
ionic strength simlar to t oadi ng buffer. In certain enbodi rrents t he

| oadi ngnen@msvri apthgidepipdantl dnringithe drcamifation 49k ainguaiion Sme b gerfingousliss

t han at / n r i ng and/ or
cqui 1 ; SRR R & B, e B o e oo e B or  sbout
10 nS/cm In a nost preferred enbodi nent, the | oading and/or equilibration
buffer will have %n |c#1’f53"§’£°|“éﬁéﬂp of at or about 9 nS/cm In a preferred
enbodi ment, the | oading and/or equilibration buffer will have a salt
concent 0@69] qarp%a;lv BS&xttRA fAm Qﬁna%té%{&srﬂé)ﬁad’f%ﬁﬁ’&ﬁpre 1tat@§‘é1féh%5 FRREbA
correspondr ng toless than that of a 100 nM NaCl solution. In a nore
prefer rIeBraetmoHﬁHémld Fravngioh d¥ el mgcmﬁ@tbs)deseqbnd dborvatKisterisnfl™Naschiianh have a

salt c cen r.atii on, of.,..Qr i oni.c.. stren , at or
Shout * FASTRMEN el Uil SRR ERsh HERD AN SRehf e SRR koo

or cor repRamdiich hdfr Swhich engbduscditd te-Q8paid e aalamt&ﬁtﬂreeaalé@tamalom v
NaCl. In a nost preferred embodi nment , the salt concentration,

cor r espEEphEpoubbityeen Fdmge d;A0DRIt persinitetcde paB®etirasgoRdmitery In wz?ﬂ]ed

t d with
1 onat Aot DSOS, 1240 ) A il SAEDBNAS,CEPLI, ARY (b8, IR
buf f er teadecnhie2@®@hnd i:30 E(otfefxemplel m@r&rﬁrafeﬁeéﬂbtbddilﬁﬁlﬁt Jalpds wetﬁdateldufyf er my

have an ionic strength at or about between 3 n/cm and 20 pf/ In a
pr ef er radditiomnd an guEiction REfighR BHe PE Fahordve- dh 4ssernd releas th at or

about %ﬁﬁ@ﬁﬁﬂn%@, ]ﬁg{/ﬁ r@xﬁ‘@&e@ﬁy Q&%ﬁﬁéﬂ 01J eﬁr &%Etﬂﬁ{ u[ffe?fa 4 fa%g o?ﬁpgdir%ﬁpf o5t he

wash bu e an 1onic strength at or a out etvveen cmand 20
nS/ cm Thiyetethiai mreferrbd dinbeditrent, T4 inegtacted fofyeddistoh lof hmextratisabtffer at a

concentration, of iaqnjcC corres onding to, .at or .about etween 30
o S00upRalir 2bew T Qb Ple RSt RERE FRS TR ik AP e o
sal t copegnt:1.adi1on.1:9r1:4,aM q.6treng h-.conpesponding 1.1 1 195, aheui.1pet ween
70 and 200 mM Nad’. I'n Certain enbodi nents, the wash buffer will have a

sal t colnl:?erltlr9atll2@n12d)rl22;rﬂrb3§t3r4erhg¥t5hléér}é%,riol*&jrln2j9 130, 4810330033, 30, 35,
40, 45, 0 5 12/ 012.773PCT/ US2011/ 045099 70, 75, 80, 85,
13435150 1361380 3 %50, EGLAS,

90, 95, 8'9%0, 170, 180, 190, 200, 210, or 220
mM NaCl . £0238] I n one enbodi nent t he ani on-exchange resin will be washed
with a [fl?- QtInione prbodiment. duipfca be AEtracs: fzors arnsergeitate or ltaicakeictcor H from

the resi %ﬁﬂlg %ég%&?ﬁat%%fr ff‘ﬁr Wik By ﬁl%fefx r&@?o?r&#ﬁp' fo c%%t%ﬁl”&ﬁ%d‘hﬁerﬁé Yhe

|rrpur|t| Ierren conponen e resin prIOI’ to
el ut i orpredipitad pr ﬁ]rte:rmak&e ré-@ﬁ&p@ndddﬂn&ﬁ@ﬂlhﬁd? oemladllcrrebufferm@eemmﬂa aexchange

ani on- exchange resin w || shed with. at st first. buffer with
suf fi cidBALt §:onpratdr aBewgtld G, ani%t%snﬁae%rs Srlr%?ﬁgora% faerlefésq f tign HEtirpuri ty,

for exagRlufizeGRe 125 OO F HRrBeiPiObr ERerqlkli on of lalp fromthe resin.

[0211] In another embodiment, Ialp can be extracted from a precipitate or filter cake by re-
circulating an lalp extraction buffer through a precipitate or filter cake or pellet. In a
preferred embodiment, where a precipitate or filter cake is separated from a supernatant by
filtration in a filter press, the extraction buffer is re-circulated through the filter press for a

time sufficient to extract the lalp from the precipitate.
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[0239] In certain enbodinents, lalp is eluted fromthe anion exchange resin
(e.g., DEAEsepharose) with an elution buffer having suitable ionic strength
t o di srupwotzhe/diet7er acti on between the resin and lalp. PoTas®E1Amdd ment s,
the elution buffer will not have a suitable ionic strength to disrupt the
interaction between the resin and a contam nant that binds the resin with
hi gher [82123]argxarhple, idees cmbbgimang [ekpraxéieticanhydiir renthsy used o ed-sispend duf f er

east 2t cor talsBltudt RERRNEn Fheinids Bt o tlee A RB A SAREROR 1 Yave

an i onigellst) egitio ¥l pakt Jredpitat@to 30 paBOfex#itizhbbaiter. | Otheesdi@br renbodi ment s,
the elution buffer will have a salt concentration, or ionic stren

cor r esFUPRANAIGNEGIosapay keaed der oramhe remEbguinivi aerdi2. 11 lebrlt il én;gdcﬁ nent s,

the el utdon;bytfey. l,2h a,; s3lt c [hqi r
cor resl|c')llon’gL 1n({:j)blt11 1 1?‘ ?égs?‘fﬁtl 1ossr’é}a C)Eﬁalgggnﬁ?ﬂg?ﬂo ! ?Q:Zé [‘, fs?Zgor about
170, 18025,19%%, 1200]1:281029, 21231) 1223.0,1 3240:332684, 1280,1: IB?G) 3728Q8, 239,1:400, or

nore NaC Heparin Affini [ 0240] Any SUI able he r| n.affjni,ty resin
may be anddke eﬂﬁﬂ tIR@ HEeHBYS™ ?@W&b&l%@ﬁ@f%l Célssawﬁ rémat@a.th%h@anj ugat ed

to a hﬁﬂ?{ u@ec} foorang thedlﬁéélﬁl%tb Yt%n%e @hdﬁ@ﬁdt&lt(?ifun h{%%ﬁ’a&ldn' H88ds. or

hepar i Igand (e.qg., sul f at ycosam oglycan). 1n a preferred

enbodi t he arin affl used is heparjn-sepharose. [0241] In
oo oAl dhaRoREPahbdifte R butiRef shiS)s kinaieal 3580 &) oF re-

chr omat@@uRRMhroudh @ PPE[&fBﬁ nrHed peehatidRY , a Fdbidorf NOM pReipRhtdIRr Bfkead ani on
exchange chronat ography step is further pUI’IfI ed by heparin affinity

chr onatC@gtrlafwwn@e@et) at Iﬁépaf il maﬁe,smtamtfetOrS@siaﬁs of exteastior hbldeli rther, t he
ionic str th of ate reduc itab t d e.g.,
aituti o eery aPbel Bl HP) G ors BRI 1Bl 114 30UB.ES: %riend i o
af fini tiye,resins, 1I91 1: t@laQ;LMQ;LIZT?aPW/nﬁZQHH @450998 C1etst alzo erfhodi2nent s,
the ionjc stren e ani on_excha d to | ess than at

or about?%d Hs/ 1|2ﬁ b2br1e$9erlr7e9d1éﬁbb§ﬂnb%¥ 1%3né 34@r1u3é %ﬁéelné?hl % reduced
to les Qu 1 .Oni rength
5 rodacen ey pudlhotRein PoEReic crhibRghe B FRIRGEITF sk PR D sy 10

i oni ¢ ghtlenfitdr presy ubel toediee da frecipiess fromathe sipeorataid dutingtheBkaagtionr | ess
than at or about 5, 6, 7, 8, 9, 10, 11, or 12 nS/cm In certain

embodi MERESS the salt concentration of the anion exchange eluate, or ionic
strength corresponding to, is reduced |less than at or about 80 mM NaCl . In
a pref df2ed Ieratbottiislrmandimhm 22 ) txtwtioehuffatiis ortherased ore-cusgtcné ngtel

correspond 0, IS ess than or apout. 7Q.mMM Nad... I.n re
oot or o laf hdneh & FRERES Tl SEShORE lbs Gk 307 Hhigritd ek arpigt S ™
cor r espandionexttRtioh Suff&d l@tﬁé& dugable $§sﬁsﬁ3@ﬁ‘sm’ﬁ{ ra€lbs ﬁtﬁ? BE uSQY, Y Nagble ftdin
certain enbodi nents, the salt concentration, or ionic streng

th
corr es ﬁult kg ard; 2,i13, letidcad 6,6k 1t8haif. atl 0ok 1abbU2, 1263, rlM4Na@§; 1:dp, }:é%s t han
at or t 0 5 5 L8 d
"b2a0) TRt RR A 2T At o R s g Ry as. o, f30, P51 SRAIMIEC -

washed M4,h:3me:36( 1:30) E2OUf3EMs40)and thg likeni€a ptof@ngt disbddivhertbdiFaictionf t he
| oadi ngI buffer and the el ution buffer. In certain enbodi nents, a wash
buf f er el s sakgwilbismainsiorthe §iter pressgsed isviilfer i niseinitate digmetheand 10 s/ cm

In a prg I)%gtggt %qhé@g%cg&ﬂ% wash buffer may have an ionic strength at or

about be ween cm an In certain enbodi nents, the wash buffer

wll h salt concen rat , or i.on rength corres ondln to, at or
about HBT LR SaetharEma RN oxifagtian bv%?réﬁﬁ AR TRRIRICO RETShash buf f er
will hac\ﬁ%uﬁte?lathltougﬁ) Q%mlbﬁtlvolnpregblthtg '0& [ §TFE&HGB |11V910;5rééi R&@@i‘lt@ﬂcaﬂ@ or bet ween
at or about 50 and 70 mM Nad . I'n certain enbodi ment's, the wash buffer will
have a caftrifugaioo@allethtf aolratio of lipempcecsultawtgt}@ mpéspmdomguﬁf@, Catheror about

25, 30, 40, 45, .50 243]

certai n¥ éaﬂ%‘)&? WR?%SIOIHI’&PBS gygﬂ}%e dfofrreé ‘ﬁefo %%%"Wlapﬁﬁr 3 é R (e.g.
DEAEsephariose)s,vwi:9,h : r) 1eliutiion::baf f.e1, 1hesviing, suit glpkei@nim, striengbh to

di srupt the interacti on between the resin and lalp. 1n some enbodi nents,

t he el ut?dd Bufli28r 120) 1:2hdt2hdva9, 4:38ul Babl:82,i lohd.d: %ﬂe”ﬁgi BO1 53 Ui lsupt t he
i nteract n n Wi th
hi ghercla%gfl i t’gxﬁﬁ% I gogggﬁ%e? r?gb‘ljrrtﬁéogr %Ilﬂtr?h %écglgﬁe?{r{tlshlt%hgkg 1111{ ?e%lh "Huf fer
wi |l have an ionic strength of at least at or about 8 nS/cm or at |east at
or about 9 nS/cm or at |least at or about 10 nS/cm In certain enbodi nents,

the elution buffer will have a salt c8hcentration, or ionic st rength
corresponding to, at |least at or about 80 mM NaCl . In another enbodi nent,
the elution buffer will have a salt concentration, or ionic strength

correspondl ng to, at Ieast at or about 100 mvl NaCI In certal n enbodl ment s,

Y Y N o o I e o,



at or about 75, 80, 85, 90, 95, 100, 105, 110, 120, 130, 140, 150, 160,
170, 180, 190,200 mM or nore NaCl. c) Additional Resins [0244] In certain
enbodi mrenwe,20t2ma21m8t hods provi ded herein for the purifi ®earius2011/045099

pl asma-derived lalp nmay further conprise the use of an additi onal

chromat ographi ¢ step, including without Iimtation, cation chronatography,
hydr oxyiapist filtes peess omt todiep e, preypitaspfromi the burtearagant donng the siaieasipnaphy ,

i mmuno- afflnlty chromat ogr aphy, and the |ike. [0245] Any suitable cation
exchanég ¥8%in may be used in the methods provided herein. Non-limting
exanpl es of cation exchange resins suitable for use include, carboxynethyl

( cvvp J02¥e) dpepgther sphodimentnlglp sxfraciambelfersy citlasjused tO[rgzumensi\ﬁg/resm tabl e
hyd tshod
y rOXycgrQﬁfatetﬁm%ﬁl%S'?ﬁﬂe?%&N%h&%ﬁﬁrerc@ﬁﬂas u%;f?a ta'ré @% : a%rE&‘ﬁlt%gA ods

provi ded herein I'mting exanpl es s inc
hydr oxyagapitdte fittersiaks pr éém@ﬁugamin fcdlet)@sh pgio dfl lqmﬁmtelmpvtgtapmo patsrefsi ns, and

the like. [0247]. . An SUIta e hydrophobi¢c interactio graphy resin
may be ¥agnanbuffce ﬁé}eﬁé%a Ht SUAUERRISIRB &8 MNP Yot rw&lr%lﬂﬁ ﬁ!ﬁme@oa

sui tabl ey reginNg .3 N yde 1phenyh o ¢ 'i'%o i hylo res, @5114 Pyty| 166‘15!7151 18b

octyl -resins, 'and the Tiké. f 0248]’In certain enbodi ménts, Talp
furtherl:ghrlizdhéd1by: Zthﬂhol- fli2f, ﬂ;,%ch%nhﬁ&glr%riym fiod, bﬁaané 1\1\54 h resins

cpeci T bdr ToR ol kP e e B BteaiiRe IR R e B R B et B & ot o

[ 0249] ﬁlfbr@afet@111rkeﬁﬁﬁpl@lltﬂaeﬂ&@r,pregadﬂsyd fUater e ﬁkélpﬁﬁém@g@m&aﬁt eps will
rely on a conmmon buffer system in which only the salt concentration varies

bet weerfluring teaesitiaceraprioeess- wash, and el ution buffers. Any suitable buffer
may be used, e.g., a Tris buffer a phosphate buffer, a citrate buffer,

etc. |roerg larheten@nboditbe:, Rip o trdctien b ipgithatfub&t towtelslispeadgerat or about
between 6.0 and about 9.0. in a preferred enbodi nent, the pH of the buffer

syst emGiukgteddhroypl akislar wad Nisehmanm Breghviaic B prciniigtes egprd rpsintae Bed
SEBS?I gﬁpqﬁggngggéPé&%@?%%%%ﬁg&%ﬁﬁ?@hEﬁmﬁ§ﬁﬁ&¥ﬁ@ﬁHb%Q§ ysten?&fll be
at or aslxﬁ‘adttlc& uffer VOt1R0 $2it D122 ABREEhA 102 &t lok/ i 50 ed, for exarnple from about

1:1,0or 1:2, 1:3,1:4, 1:5, 1:6, 1:7, 1:8, 1:9, 1:10, 1:11, 1:12, 1:13, 1:14, 1:15, 1:16, 1:17, 1:18,

1:19, 1:20, 1:21, 1:22, 1:23, 1:24, 1:25, 1:26, 1:27, 1:28, 1:29, 1:30, 1:31, 1:32, 1:33, 1:34,

1:35, 1:36, 1:37, 1:28, 1:39, 1:40, and the like. In a preferred embodiment, the Precipitate B

filter cake will remain in the filter press used to filter the precipitate from the supernatant

during the extraction process.

[0218] In a preferred embodiment, the step of extracting lalp from a filter cake or precipitant
comprises recirculation of an lalp extraction buffer through a filter press containing the lalp
filter cake or precipitant. In one embodiment, the step of extracting lalp from a filter cake or
precipitant comprises recirculation of an lalp extraction buffer through a filter press
containing the lalp filter cake for at least 10 minutes. In other embodiments, the step of
extracting lalp from a filter cake or precipitant comprises recirculation of an lalp extraction
buffer through a filter press containing the Ialp filter cake for at or about between 10 and 60
minutes. In a preferred embodiment, the step of extracting lalp from a filter cake or
precipitant comprises recirculation of an lalp extraction buffer through a filter press
containing the lalp filter cake for at or about between 20 and 40 minutes. In yet other
embodiments, the step of extracting lalp from a filter cake or precipitant comprises

recirculation of an lalp extraction buffer through a filter press containing the lalp filter cake

48



10. Virus Inactivation and Renoval [0250] In certain enbodinents, the

nmet hods provided herein for the preparation of an enriched lalp conposition
wi |l furtwenroizmabwde at | east one, preferably at |east taouScas4soeferably
at least three, viral inactivation or renoval steps. Non-limting exanples

of viral inactivation or renoval steps that may be enployed with the
met hodsfopatdedstietcbriadpeti 19 imuley de at lsait wertabdet bY, génis, 8P et #BMS, GPioT v Wit z et

al., Blgo |l Fibrinol ysis 1994 (5 Suppl - S21- apd eil .et al.,
Tr anst 5 o D00t 1590 BSHE SR G2, Bt bR, 2 E an ey Bty
incorporated by reference in their entirety for all pur pose?,

nanof i |2} GeicralanisrBadionds perfayged shayabpogbetyse) 930y “an drofambly et

al ., J \Y/ t1,.8).), 202 %- -\Whij in
axcpr oadt T kg BioneZP e b8 Indkha et 1 Qb EDpPEDEAT) |
and | ovut pHaboue 0b@ELI°6N24E, 3T Q, SAPe6AL, aP@sR (Kepford0°@) 11°CTi 2065l 3¥i,0n 1991
(31)423-427 and Louie et al., Biologicals 1994 (22):13-19). [0251] Viral

i nact i VAt Col® 6r 10 dndval: KrEpsdagr %@Ocpeﬂnfadr%@ﬂw MG SPerEdractian i) p

fracti %gogfﬁ&%@gr%gog%w&ntzhg JAngé@cturing process. For exanple, in one
enbodi ment, a viral 1 nactivation or renoval step nmay be perforned on a

Fracti super na t .« Fraction |1+ 11 suspension,. Fraction ||+l filter
cake. ex PP ARSHIEHR Rt Y befad tof s TAEGR RS oo *Besletson 1lr

super nahrat TypitACkir@RionYbHSY B RS at IdaSt d BUFRAG DbAtSGRIRARN, B &¢lali tate A
suspensi on, Kistler and Nitschmann Precipitate B suspension, anion exchange
el uat e entwdanems,did ¢xtiaciorebuffaravillgantainag o pkeut bpes2]10jand gp@ mdvkobdi nent, a
viral haaehhyalloni Ol Lemmyalyshar hSnRRLLor RS o & Fragtiop 114Nl filter
cake extrSoPe BB, I EEREr b AMETE: e R T RV MPS £ % i [ ter cake

ext r actcohserstdtip€6f &brabo@alOveEmt, oA2E 30e4@ 50860, 70SX0)001 1@RLMENI20, [X1R33), I n a
second enbodi nent, a viral inactivation or renoval step is perforned on a

Fract i o0 160 170.slffetWadPhi210) 220h 2p0.c148r 2 tmEhpoaPTREIcring agetdci on 11 +11
super ”ac%ﬁgitne ggﬂﬁén‘?f, ttl?edexttt%cﬁ(?rl Y vﬁﬂ%%%?foﬂ?c”s&reﬁ%:@f at 6&%[1?6&@&0254]

In athir I nen a viral 1nactivation or reno step i's perforned on
a Fracti anl 100-riSsus derpedfic crhbodmpn ftier ¢xeic ceorbodtarentl coh@inktactban | V- 1

suspensi on i s_suhject t ol vent d.detergent (S/D) treatment. [0255] In
a fourt t%ﬁf?@é&%ﬁé@? @&Wﬁa_n?%&w ‘?4“6‘ﬁméfrt_g?éar\tb‘§§(b‘}s?rébenit§t berforned on a
Ki st ercoafdhulibs 6PARR Ab&ISD VL a8 ol PENR0OTR 5, 150,28 78T ShEhb 8D semhRdi ment

the Kistler and N tschmann Precipitate A suspension is subjected to sol vent
and det30géift, 46%/ P mMeatmentsalt. [ 0256] In a fifth enbodi ment, a viral
i nactivation or renoval step is perforned on a Kistler and N tschmann

Preci pijp22H IBipSdSREs QiFferd WilBgderfl§THaed a%mtxqthit BEMout BE&wWKES b l0&Id N In
Ni t schmann Precipitate B suspension is subjected to solvent and detergent

(S/ D) taceaimrpsthodif@ps AFarier 8 eitsecthorebrfbudivid eye apiiafal oy ahget ¢-0aetiader or
renoval ,step,i f IEE IoPk [ r I ant 3).
In a praé) létrér)‘(la’abs‘ %an%a(,? {Te%‘r?\f 6%8‘%’5 'égcf%;]gi ‘tzg?? %ﬁ%i%ﬁ@%nﬂfﬁ%ﬁﬁgﬂgﬂd to

sol ventg. Brak, de3, @rg8rs, (68 M) 8’1 a1 oeN0.. I Dpfrrddrenibodnaintthe Ripboifeeni], a
viral inactivation or renoval step is perfaormed on a Precipitated

suspendiagna PHALQT sbaitt bepegn dribasdi Hgnin 4 tiecibiceaboringné. the sxisaing peHer s
subj ect.ef Qe E‘BH’&% oPRsbLHE A gﬂ&thét%’ppéiﬁ reﬁl%t)mtnt, the extraction buffer will

have a pH of at or about 7.5. In another specific embodiment, the extraction buffer will have
a pH of at or about 8.0. Non-limiting examples of buffering agents that may be used for the
formulation of an lalp extraction buffer include potassium phosphate, sodium phosphate,
sodium acetate, sodium citrate, ammonium acetate, cacodylic acid, imidazole, boric acid,
bicine, ACES, BES, BIS-Tris, BIS-Tris-propane, CAPS, CHES, glycine amide,
glycylglycine, MES, MOPS, PIPES, HEPES, TAPS, TES, tricine, tricthanolamine, and Tris.

[0222] In a preferred embodiment, the lalp extraction buffer will include or consist of 25 mM

Tris (pH 8.0); 5 mM EDTA; 200 mM NaCl. In a more preferred embodiment, the lalp
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[0259] In an eighth enbodinent, a viral inactivation or renoval step is
performed on an ani on exchange eluate. In a preferred enbodi nent the anion
exchange wburat212w3subj ected to sol vent and detergent (8CDustoieatsvent. |n
anot her preferred enbodi nent, the ani on exchange eluate is subjected to
nanofiltration. [0260] In a ninth enbodiment, a viral inactivation or

r enov al exgreton yifiee miilb mebuilcon cantie phd Pt mad sodilmyphebpratee(pH 'h5k 150 efMdr r ed
enbodi ne t tl’%? er)arl n affinity eluate is subjected to solvent and

deter ges featment. In another preferred enbodi ment, the heparin
affinity eluate |s subjected to nanofiltration. [0261] In a tenth

enbodi ment, a virAl r&ﬂﬁ@gf?%t%mnrﬁﬁbvﬁe@?%ofBnBlélrlfléfr med on an

enri ched Ialp bul k solutlon In a preferred enbodi nment, the enriched lal p
bul k s .

ouL K 2984190k STNBHERS e AeRIANALE CARRAR ARSI TR
| ow pH candhak lakji gjmpoermmrtatfomesprep@%tz](hérmnanfeaieémmst ‘ﬁabrﬁredpnanﬂ”) and

| yophilized lalp.c itionis t treated to inactivate vir [ 0263]
I one paREhHSE Wiﬁtﬁdaletaarraﬁ@gm%%ee o P SHaR RO L piep s
provi dedfhRts GeapRiths: att%sﬁ’drfeeihlphﬂﬁicfdr\ééﬁﬁlﬁﬁ aQQlipid @g?r‘g?ém StdRehe | N anot her

enbodi nment’, the process contai ns both sol vent and d rgent treat nent and
nanof i |domobitinn shéfsn foparating the aescipitate foom drecsupenrataal confaiving &Ippar ti cl es.

the” pr ARAPUEHs SRBEET R ah e e PR o R G SRR FR Bflc e 1 0

nanof i |knbdtiiffhe driardn@clad®edtHBRDtimithfiéh, AROBHOIAE U ctHAgo P FRERSS], ERNPWARES
subj ecting the Preci pltate 4 suspension or a c arified filtrate t hereof to

SID tr esat olymersipg. RESaAPKirags e & seles (saghommenizm hesphiate, amotamaim
nbodi
erbodh T SRR TRRMIAEH Y L0 REREERT WLUCIIE VRORRELSRS Bntid . , o1 o,

| ow pH d‘apﬂ’yllamcﬁxhzﬁmdeﬁblcneirebmdndﬁmd iere), a) thSaikeent catath Bab&tigents, thSl D)
Treatment [0264] In ord r to inactjvate various vjiral caontam nants which
may be IPFEREM O RAYRC e taa@rl?wawérnadmplé of GisesobHiofe ghey 1@96@6%& ipERfiaat e

sol uti éb'dgwg'gﬁé(nt%?uﬁ&%bte% eﬁoél@ctﬁc? ?/TEI%E gﬂ&ﬂcﬁf gent (S/D) treatnent. Methods

for th tergent treatnent of r|ved fractions are well known in

the art r.rev ee eIIetler P.et a act. Res C in Haematol .
2006: 19043430 Do tedERbedey® e Rpd fomPs /s Ninek werie idy LoyLss | n
conj unGhip@AtréM ah Qﬁn@[?ehh@ﬂﬁcoﬂ’fﬁé‘ﬁﬂ@ﬁ cmleart %r aboﬂém@éﬁ TOY€andDDIEXRAR] ar Y
protocol for an S/D treatnent i's provid bel ow. [0265] In one enbodi nent,

Tri t on axapblgt orwear begyecard and I.6- bmyﬂefqmdmﬁ)@ﬂene(ﬁmeﬂnem cadgeidest o an
IaI p | éertrred at e. o ut i tﬁff flt f.i nal ncentratl of abo aloe/gt 0.3% and
0. 3% %E)S%P V&ry: a“'rrr-’ea R mrpél“%}hé%msaﬁeﬁl%%e IDLPIRES ‘P&tvﬂ 58t ween

about  1LBEuERGwahoLY, a5 §Rretiahol fasgiH alubo@behodsh. 7.3 OROEY. [ma aloee

enbodi ment, a process inprovenent is realized by adding the S/ D reagents
(e.g., Preferre embq@mentr\rl@ernetﬁgd CRIRBIiSPNE) stﬁyofsmeemtq’rglgragiqwron@h@nuw fl uent
addi ti S
solids to" {aﬂeﬂﬁ&ﬁ% ?Iﬁt& evltrgo%??%ogﬁg&%e gﬁgga%h%gdg%ﬁgure
rapid djrStbd)mtﬂietW@lﬂ 708 aﬁch&S ShDa anppREsticd. enib@dﬁﬁemt ahenemddjomnses, thet is

preferable to add solid reagents by sprinkling the solids oy a
del ocal P reempitatiag 3t leastone frppurity|f r%ﬁ%e%r&élﬁg MBPOWBE%FOI})WEFE‘%WF ation

does NQGfenP&GhUI, %%%%tﬂaﬁ ifdt ‘dgﬁi at%@%&dt%@twéeﬁ 7AHANED. RIPRLLIHRBerred.

process I nprovenent Is rea i zed by punping lalp containing solutioninto a
t ank whartedithent,Sbe nedygeinosipaises tht sepdy ppcgsienng & ledsepné mmponyg éntrat ed or

difut eden];igﬁerg Ialp composition with at or about 15% ethanol and at or about a pH of 8.0.

[0225] The concentration of the precipitant, e.g., ethanol, may be adjusted to maximize the
precipitation of one or more impurities and/or minimize the precipitation of Factor H. In
certain embodiments, the precipitation may be performed by the addition of at or about 10%,
11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19% or 20% cthanol. In a preferred

embodiment, the precipitation is performed by the addition of at or about between 12% and
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b) Nanofiltration and Utra/D afiltration [0267] In order to further reduce
the viral load of the lalp conposition provided herein, an lalp fraction,
for exanpwe 2tenibeparin affinity eluate, nmay be nanofi | Peras2usionzpoa
suitabl e nanofiltration device. In certain enbodi nents, the nanofiltration
device will have a nean pore size of at or about between 15 nm and 200 nm
Exanpl e%ofthaemiofin an@vr@p@fﬂrtedmnéwunerttﬁhs pmtpmamn udz@rfovm@dnwuh al omi t at i on,
DVD DV 50 V 20 lres e esol ve NF Pl anova
TN 2oRouRYednl b e hE B R sl P B N R R 1 e

nay ha\@rf@nﬁ&awnp@f@r gotEb@wedt 14% aad 06% d@leatnwelm aliBofipréBtlcd @nbediment, at  or
about between 19 nmand 35 nm or of at or about 15 nm 19nm 35nm or 72
nm | n the picefréptienisdstformsrewitth at ofabasinlo’s Ftharolwi | | have a mean pore size of
at or about 35 nm such as an Asahi PLANOVA 35N filter or equival ent

t her eof[0226) 28&]pHDpf tho Ballutiyn mal thic atljulsted ad marintizathiclprecpitavion wlynper moremed t o
further concentr te t he na Tglplltra,te I n. one. enbodi nent, an open cg nnel

menbr ad@ppeﬂass@& QFite RBMiERRE precafaion a5lalm el Gosein. qrpRadimes. kg P cAthcon
near t%m%ﬁé&m&&&%%bt%u@wce;%sme‘f@'M”g;mam'76é B £QMPQRSI kiron of

hi gh concentratron. [0269] Subséquéent’ to nanofiltration, the'filtrate may
be furth&r8.4dns&rt, 8at, 84, By, uﬂQﬁainapreéd:rra:drﬁndwdimcntlthepHmﬁther sqiumpmm tion

dj ust | d | t
concont iRl Byt e PR 1 Pt TR AR 55 T ABRBRPreBHEGATP At it g1 B b eabou
bet weenyofitiaHoiaifust@Pfo(atiol dbouk BetGREA &i3Mn@ 0L dinRBHHS pﬁet&re’d' etnfb%tﬂﬂlétft ankon is

carried out in a cassette with an open channel screen and the

ul t r af itH phthic salutientsragiustadds aborabeihkdtwagl ’éé @néﬁ owdi gheore prefeidd ( NMACO)  of
| ess tha t or .abo 0 or |,ess r._about, 140 3 120, 100,
90. 80, H%%,lt%ﬁlt t%s})ﬂltﬂ?fé%wﬁu 60rn1 g%?t@ﬂ&%at 0|ra 19[be wn%enz 5 an 8%“ gﬂamoré

ul traf igrtfeatd embodmna e fIasf aleNMﬂﬁalwam@tdmb%t bhmuﬁaetlw% 7. B%E{ 8]4. Upon
conpl et| on of the ultrafiltration step E)uffer exchange may be performed by
di af i | tIP&tMYR Pagfairedsembodipeng therprsof tthﬁl%‘l’l@tlf’l@)?s adjstege AbYAbOPNRAAFS LUl ar

I nt raogyligry. I%Lﬁbrﬁglﬁ Hcited el%ocﬂhlféﬁ{ (AT 8P 8P{he%ﬁn§9‘[‘§ 1§sfter B aPbh atlofle Cer tain

enbodi ment's,” the Itration so rlse sta I'zi ng and/ or
buf fer |heg,vme7n$ and ®L. émarr[mlrepreﬁafddgm‘t&dgﬁasm,, thapH/cxf rthasahaion ie adjastdéteatgent

(e.0., rbat e 80 271 i mum_exchange. vol une i s at
| east lﬂgut ef‘?’??@g%%féi%? %Qosﬁﬁﬁ% %{Fﬁ‘ﬁjé ﬁ@u%lfl gf heseBdionds or about
4, 5, 64»dusted§ aPor Hou®pHe t| mes the original concentrate volunme. The lalp
sol uti on may ge concentrated to a fi naI protein concentration of at or

about between 0. 5% an 9 r out . bet ween 1% and 25% (w' v),
or at or about b ?F@{QJ%&PE%WW ?ﬁpﬁFCIBPtaﬁ%ut bet ween 3% and 15%
(wv), or at or about bet ween 5% and 10%(vv/v) or at or about between 9%

and 12%9227] 1aton®emdb@idicnh ehdaritheViadh ontfositnvhay B¢ fidthePpurdidubhgfuveen 8%
and 14% (w'v), or at or about between 4% and 6% or to a final

concenttp axirgatiopfroan a Gracipo Lipregipiée, bragwon Lol Ibpgecipitptepbracon [Vidy 59 or 6%
22 2B TSaGRe RGP b7 il FOESBTIEh BB et
precipitating lalp out of the enriched composition to form a precipitate (herein referred to as
“lalp Precipitate 5”’) and a supernatant (herein referred to as “lalp Supernatant 5). In certain
embodiments, an enriched lalp composition may be subjected to a third precipitation step, as
described above, to remove at least one impurity from the composition, as described above,

and then to a fourth precipitation step to precipitate and recover lalp.

[0228] In a preferred embodiment, precipitating lalp from an enriched composition
comprises the addition of at or about between 20% and 30% cthanol at a pH at or about
between 5.0 and 7.0. In a preferred embodiment, the method comprises the step of
precipitating lalp with at or about between 22% and 28% cthanol at a pH at or about between

5.5 and 6.5. In a more preferred embodiment, the method comprises the step of precipitating
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c) Incubation at Low pH [0272] In certain enbodinents, an lalp containing
solution may be treated to reduce or inactivate the viral |oad of the
conposi t iwn.20i2n1e118@ enbodi ment, this is achi eved by adj eeriusgotijogesopH of t he
of the conposition to |ow pH, for exanple, less than at or about 6.0, and

i ncubating for at |east about a week prior to releasing the conposition. In
a pref éﬂlpewllﬂemdllbmtrhetwme?%amﬁ 26% @thauoll@t@@lfmnombmg ﬁyaﬁgtSe&jartdﬁ Pess
than at,_or a r t0|nc bat i on. i ment,
the b 87 PR Bt e esbddeloune BEHRR! o B F RTINS S TG T o

i ncubatdrqeoutlzrstyz;@thgﬁn@n@mmlg{ ofb®. pH of the solution is lowered to
Iess than at or about 6.0 or less than at or about 5.9, 5.8, 5.7, 5.6, 5.5,

or | O%ﬁZZﬁlﬂle c%ng'entétlg f‘%l%pref&b(gtfgf' e, eghea?ltolé Iﬁll’l be4a ﬁlsteﬂl ﬁ??}aﬁ ize el 40,

or to i1 ncu e sol ution
i's therpremplmhddlpfamd/oatrmhlﬁazé thatprmmahombf omOr\meﬂe m@tmafts |Iﬁasﬂtaiﬂt or
about 2, 3, 4, or. nore weeks, for at | east at.or about nor e

mont hs. enrh?dml%%r%we@ﬁﬁ%}mnr@m © perfamied by g aqdaipn of 3t ﬁ&%h%lf %%%aﬂ 4
t enper abf ©33PoUe, a0 %%bg%% 206, 29, of BO¥tifinoP  1n% gﬁk’f@ngégmb &m?eapve at or

about 30C° Tn'partficular & di ment’s, e conpositi I's Incu ated at a
t enper ghepecipitaton smpedboutd B0Ge addltlan amr abboitctRddD, 2222 and 286, ctidaq. 12%C,

26C, 27C 28 30C, 31C, 32C, 33C, 3 6C, . 37 38C,,,39C,, 40C,
or hi gHE?™e Pk efﬁ?fgﬁhP‘P‘? Wigel B RaFa D PR ho%?afb% %@f@%?ﬁ%wd
enbodi MM} sthakdle WHIES Bldke hRY@FHI iboRrAMIt ARE ptox PRBIibA ZeRrbANR GARROS ti ons.
The viral activi tséB/Of these |yophilized conposition, which may have

pr evi ouabloyt hﬁé‘éﬁ@n p aed sebotcthapphdn avneshprafersesk drobndimentothe pegeinitation iseps such

as S/D tr n tion, may be further reduced by heat
treat maDn rT(F lthla{%ra?\)o ig}eﬁlc"ilrrposml on (i.e., Factor HIlyo cake). Heat

treat nents for the inactivation of viral loads in blood factors are wel |
knovvn |[HZTi(HeT hernH of e selubammay bsadjustod 4o piagigpige thetpregipitatiph dgpsndes . 1987

Jul fus.
LA o DA el s Sy Sh g g o
114¢( 3) :s8Bbrod QY adjistedHoratot aiduof.0] 6275.]2, 1Ppohdcoid.€ts. ard.&f5.9, 6, bdl p.2,

ich ft | diafiltrati t t
B S A (NI T e
di af | takino UG out bwlud § 2ahd %%”q{%'élﬁé}tﬁ& 1281880 ShnglinfAR Y HFLYRRN O 1%

and 20% {(w v), or at or about between 1% an , or ‘at ‘or about
bet weersoRftoandadi@ded tw/ay pr almut hetween aBoud 6. manmmm/eom?emmwszwrﬂ 045099

bet ween 3% and % (W Vv r at or about betwe and 10% or at or
obout - M (L ER Sopdh b Miibieddh lpr BoulBiiberst ABER S ob AP A o ab o
about Q@%@ﬁﬁﬁerﬁ%@@ﬂl oF4fte {oMition is Qfjused & ataRAbbutRRIVRAR FPAne. ﬁ% mdke tO a
final concentration of at or about” 0.1% 0.25% O0.5% 1% 2% 3% 4% 5%

6% 7%Dpredyred ogmnbadignent, tlsg pH poghe sgbion a9hdjusssd to 16 0g abbpobetegen 569w 620% or
hi gher "In a more preferred embodiment, the pH of the solution is adjusted to at or about between 5.7
and 6.3. In a more preferred embodiment, the pH of the solution is adjusted to at or about
between 5.8 and 6.2. In a more preferred embodiment, the pH of the solution is adjusted to at
or about between 5.9 and 6.1. In a most preferred embodiment, the pH of the solution is

adjusted to at or about 6.0.

9. Chromatographic Methods

[0231] In certain embodiments, the method for preparing an enriched lalp composition
further comprises at least one, preferably two or more, chromatographic steps to further
enrich the purity of the composition. Generally, any suitable chromatographic method may

be employed to further enrich the Ialp composition extracted from a Fraction I precipitate,
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[0276] In certain enbodi ments, the formul ated bul k solution may be further
sterilized by filtering through a nenbrane filter with an absol ute pore

si ze of mwormrxaitttan at or about 0.22 mcron, for exanplPeTats2an/osivout 0.1
or 0.2 mcron. In certain enbodi nents, the solution may be aseptically

di spensed into final containers for proper sealing, wth sanples taken for
t est i ngirag@ionl [Edhairedipidite.i Fyactjond¥7] prdipaatcabroipsihie, A precipatgtehBesnipitoigddl t hat |
for purposes . of fracti i bl.ood products (e.g., lalp, Factor H, 119G

Al bumi re“flPlgartr?’&rgéa l?n%ﬁltfﬂlg%c%? al cohol by a nethod that finely disperses
or that rapidly disperses the alcohol at the point of addition results in

r educed 023 dngkrtyig empodingsts, therdherpatpgiapic ssamepysemimise ayion gyehange f | uent

dditi ' j - ' f al cohol
at 1 he PRy Be 8RR B el Ehosy B0, (G, SRR AN Vs oi bie T oss
and/ or dhra@nitpgitapliy, bgdophebibkodanfadiromatbgraphg (Hi@pbydroxydpatite t he bl ood

factor should remain in the supernatant. Furthernore, these effects nmay by
anpl i f i BEPTAHEE2PEY GEADD vmwgo-aff?%ﬁye@matﬂ%@ahx,élZﬁéX%ﬂ@ﬂ chigmatpgaaphyn,

i ndust 1 al - GAEGIM drfdnEathRIbe EHRYRALVERGhINEe. TARbIARAMHAR Ripsdhay 1RASt 100
L of po(o &d pl arsﬁégﬂ’ (%r0278]% I'n one errbgjélhf%rnecnte,pf a(?‘gohol %i $ adsgé)g iaﬁ'l one or
nor e prreciopintdin otheshbagsotnplemmetoded t hat finely di sperses the al cohol over
a del ocalized area. For exanple, alcohol can be added to a fractionation
step byos33|aniatBeRrtD chbEdifidhi AkemOhod BEMMERS e Répstodf Bihding ¥Nbad Bh Ny t he
plasma fraction. Accordingly, in one aspect of the nethods provided herein,
one or ammecxshangeptiztalmedebpsomthe 3eer orohereysin mathsimradyticaduifter.on of

al cohol, | ertai n.enbodi nent s.. spray: addition. my b erforned usi ng
iy pr ety S ALDARERRE TR Bind IR RERb I B0 oY RBa PR BT Rea ooy

has a SRyt doaReisey tha stapgaf Ending 141p fRpeihataatibniohtdigt ¥luate duthep®in cal ly to
generate a fine mst froma liquid. In certain enbodinents, spray addition
i s per fasipBaronm; prd ¢lpanghs ddmiram shepaipadinity sesit Wil apeluopdpiffse ni xed to

ensure i i i i t Laul i1 Dl e system WO
2012/0f5%%%%ﬁ%%@8@% CF@%’?&}& %ip'allri}gctehgl(rﬂ e qudjﬁér}r{é%tﬂ?éqal cohol is added
i N one dhromatograpliie tgphddatmaynfustha@penipyisa waeh stoghk tbhahovalpbsily beursper ses t he
al cohol, at .t.he. point of additjon. For. exapple,. al ol . can be added from
bel ow tARUYHSSEIM Spe ¢hapmpatogrphiciPHy pfl%top}Fg%lﬁamﬁ Pﬁ@ﬂ?-oﬁ CCHp¥lect |y adj acent
to a StonfiddifeiRAApHhHShd uld frofh PERBALlREIphy rikiF 6Y LATneBRAGATaA! Girh | uent
addition at a ingress directly adjacent to a"stirring apparatus 1s

per f or reesltwgnadientt drebysspept @ntiors egontitnindiess fawsing meedsiog iotihgrange ni xed to
ensure rapid and equal distribution of the liquid within the system

C. Adj ugoeeNtG&ferdiiyethridob 8280ty Ehﬂleﬂﬁl%tsﬁhﬁioﬁﬁﬁﬁ'@dté@ﬁo' a@_rappfo?huqum_@f pl asma
fractions is highly dependent upon the pH of t I%e solution fromwhich the

pl asma spreogthipner tr kindiag hfp phtecd Pirempledrapitisirgsifadhe wmic Hiewaatheshpuldibedewby
scientists .fracti in I [ot.ein ince. the . i.ntrod i on. of t.he Cohn
and Chcel%élﬁghrr{ept ré §Peﬁhe ES%EC%%}% &‘8%81,151?&318?&? 1|%\(§léll’ ¥§ h‘l‘grhaecﬂotu g%tr[loa I;Ill?autl khee pH of
a pl asneabilitgef terprowinidjsubitied. Phé edquiromahts dhiahe i dticapthtof thawlbtidnat#l t he
hi ghest recovery yields for the cqnponent}(bg) of interest. Advantageously,
it has Wondgeadent yoerfaciost sush aadjcudentity of the T Bfedi(gg.» SBPRE Yo eak paien| y
after § 1 : cOom it (e lts in a
nor e dgeg ?%%dégg%sg)ragg?o u%:ﬁllgé gﬁlg&edgirﬁpl)él %glﬁtllégfh. rtﬁ)h\g/;\aﬁiswioggﬂg&tﬂﬁ%&ﬂgﬁgnol

addi t i dor tedughgdraoficaotngihsf & &dplcompoditiéd, uatluwkng omboutdinhiteiop Hlibftioh o
solutiop, generally. by rai.si .the pH. of the solutjon. such, . by

adj ust itﬁaﬂ?rﬂ%osbtwno it 5@132%{9%&%% i %reﬁgéda%w%@bqﬁa@fte? e but not
after akaaRoboRfiddnOhd rEREsPRAGAL R § BhFFQ hat BRALKONoW ! rePRRUT at a
non-optimal ~ pH~ [0281] Likew se, precipitation of proteins froma plasna
fract i ontrafilirhtiaf/ flietitratine, dekdting axd/at huftee ey¢haogaremomategraphy | dislysis, aaldt er t he
pH of ttEel.gol ution. Accordingly, as a precipitation event is allowed to
progres8& "fhe pH of the solution will begin to diverge fromthe

predeterm ned pH value that allows for maxi mal recovery of the protein
species of interest. This is especially true for precipitation events in
which a large fraction of the protein is being precipitated, precipitation
events in which a high alcohol content is used, and precipitation events
that require a long incubation period. [0282] Accordingly, in one aspect of
t he net hods provided herein, the pH of a plasma fraction is adjusted
directly after the addition of alcohol. In related enbodi nents, the pH may
be adjusted before and after al cohol addi tion, or duri ng and after al cohol
addition, or before, during, and after al cohol addition. In a related
enbodi ment, the pH of a solution is continuously adjusted during one or
nore al cohol precipitation events or incubations. In certain enbodinents,

o o o e - .



WO 2012/ 012773PCT/ US2011/ 045099 systemis continuously stirred or otherw se
m xed to ensure rapid and equal distribution of the pH nodifying agent

wi t hin t woystmaem73[ 0283] Simlar to the case of fl uent palrashali/oazdd? ti on

it has now been found that the fluent addition of |arge volunes of a pH
nodi fyi ng agent may cause transient |ocal pH variations, resulting in
unwant ed protein denatadlr at iAmionExghargepi t ati on. Accordingly, in one

enbodi mrent of the nethods provided herei n, pH nodi fyi ng agents may be

i ntrod [ I . 0 at
el y rslmluie ey LB RSl RRF oy FEIE o

addi ti Clﬁmtlh@%ﬁ&ﬂlplbmofmﬁo@émthdmgmﬁims aunabierfeﬂugeunagd@@&mﬁylﬁﬁmaelm@bl in one or
nore ste by a net hod that flnely di sperses the pH npdify ? agent over a
del ocal( P%é%ﬁ Jafl ey anEReRHY4Q AtEriea%il-‘H“#%‘ilW PW@%&%ﬂQb@ﬁlnﬁe ThPEEEd a

step by fn'r?dabc ﬁMéngth? QﬁanteQﬁnaﬁgé {%{gﬁds@& éﬁeﬁgﬁelro&[%%@mérﬁmﬁi&ﬂgﬁ' ning the

pl asma tiron. I'n another-e nment o rovi ded herein, the
pH of acphassep fraction or precipitation step may be adj usted by spray
addition of a pH nodifying agent. In certain enbodi nents, spray addition

may be [pesd) QB'I%Qef’@Me&'%BSdﬁBMt @JIE$§ISHdn€‘%9 a RVA ! Bep HRHER r@s'f'n ﬁﬁtﬁ@ﬁ%e@ér{&%r
(e.g., a spray bottle), that has a spray head or a nozzl e and Is operated

manual 1of adowaezmoﬁmng@lalolasilngcbu&eneTmI@Ua fhﬁmelummwﬂl‘lvaﬁquahbratqdmdth ther certain

enbodi nent addi tion | d whi ) m,.i nti nuously
ot rr eque toufilt BB O cadPeila BB IR Bl drebBR B ITMSIGEABR Of *the
l'i qui d Biffehi T dch@insarsBcRimentd) 28 joalling aR@LP equiRbraneH mr wifl hatt BPniyi ng
agent is added in one or nore steps by a nethod that EI dly disperses the

pH nodistigngih ohdpsmthagtat @h@c)pbiihmsﬁm ahbﬁ pﬁe&rﬁredﬁmbOémlt ¢ logdivg apB@r f yi ng
?gent & ﬂll@)?at%qch%gfe]; mlg%l a?lVYOItHQ %tr%fﬁﬁ 8% legg th'éf? th%r a%gétaf (ﬂlng%n{ hl% aprllﬁtﬁ

racti of acet to a'propeller). In
cert ai rprefatrod embadlmenf Itheelnadlﬁgldnd/bmquaibrmomgrf&e svild Ihaﬁ:etﬂ mmmd;naﬁ@hbft 0 a
stirring apparatus is performed while the systemis cont]j nuoushluﬁastl rred or

ot her Wi 8" ayakéd W%C@néﬁﬁ@rerfmdderal?@l@a%t edpasking P qrsqudioratioa Quitsuvdl wi t hi n
the sysf,¢o, s£1@8(§ﬁlmtw %}m@sggf(aped&o?m% 66 RiM NaoRR ﬁ&ﬂ&&ﬁ%ﬁg&l agent is added

in one or nore steps y spri ing a so |d pH modi f yi ng agent over a
del ocaldorrespomdmg tohess ﬁemshkrtfoﬁadOOmen@CﬂlsaJsltmnfhvz;mlomwprefemredenﬂaadiment

enbodi addi,ti on an. erfor ned while the systemis
cont 1 nuBt i ingantios g Rt PG e T bedel SU SHERHEA PR PraReic SaEH
di stri Rudtde n@fnéttb SefihiP4id ¥bing ﬁgﬁmNmﬁ hh 8 A& pefet&Mmbddnent, the

2012/ 012773PCT/ US2011/ 045099 1 V. | nt er - al pha- I nhi b| tor (lalp) Conpositions
salt concentration, or corresponding ionic strength, will be at or about between 30 and 70 mM

NaCl. In a most preferred embodiment, the salt concentration, or corresponding ionic

strength, will be at or about 50 mM NaCl.

[0237] Optionally, after binding Ialp, the anion exchange resin may be washed with one or
more buffers having ionic strengths intermediate of the loading buffer and the elution buffer.
In certain embodiments, a wash buffer may have an ionic strength at or about between 3
mS/cm and 20 mS/cm. In a preferred embodiment, the wash buffer may have an ionic
strength at or about between 5 mS/cm and 20 mS/cm. In another preferred embodiment, the
wash buffer may have an ionic strength at or about between 10 mS/cm and 20 mS/cm. In
certain embodiments, the wash buffer will have a salt concentration, or ionic strength
corresponding to, at or about between 30 and 200 mM NaCl. In a preferred embodiment, the
wash buffer will have a salt concentration, or ionic strength corresponding to, at or about
between 70 and 200 mM NaCl. In certain embodiments, the wash buffer will have a salt

concentration, or ionic strength corresponding to, at or about 30, 35, 40, 45, 50, 55, 60, 65,
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[0287] In one aspect, the present invention provides |lalp conpositions
prepared according to a nethod described herein. In one enbodinent, lalp is
pr epar ed woam2amat®si al s ot herwi se di scarded during the mramafSactiosm®onf a
commerci al plasma-derived bl ood product, for exanple 1gG or Al bumn. In one
enbodi nent, an lalp conposition is provided, wherein lalp is extracted from
a Fr act10915.180, Bp.c¥k Ponl00y1 10, 129.a30i &4, 1ED.1160, 670, EFRQCHH00RVFLRH.Iar 220 mM
precipiﬁa e, a Kistler and Nitschnmann Precipitate A or Precipitate B
precipitate, or a Fraction IFIIl filter cake. [0288] lalp as described in
this invention can be fornul ated into pharnmaceutical preparations for

t her apd238 Tngac emhedigpent. thewnign-erdippgisyinyell dessashedyith g fegbudist véhal

physi O'SB%&&lt li(?/ i& tH & e‘fut@?ggﬁfﬁ f?&ﬂ}f‘erre@f?'aﬁ& hg%nhgumriﬁﬂh LiGLRn{Yy be
added, op |ona11y, phar maceut 1 cal excipients to provi de pharmaceutl ca

pr epar dbnionsendth B88A1ite Suphrifidsa suches tbimpRimenacsrgsnenedh (CHeinplentsn asionel | as
sui tabl e pharmaceutical fornul atigns are well known in the art (see for
exanpl €° 'engrl &dpiognihe peinulnanoBist prbediBisHe Me BEOPShAEEe ML XOhHESi ns”

Fr okj agtgiftyiftlbe wadkid With & 155@@% b fRONh ﬁfﬁeﬁpwmeﬁgpgg gru(r%g%ri)ﬁal )

Exci pients”, 3rd edition, Kibbe et al., Pharmaceutica
parti cuindrt lepter sebardmapauty, dal cxampipo €3t from thormsmi miondgo cleopof kapefomde
variant, of the invention may be fornmulated in |Iyophilized or stable sol uble
form TRe'SBY ypeptide variant may be |yophilized by a variety of procedures
known in the art. Lyophilized fornulations are reconstituted prior to use
by t he [88ftInsartan corbedisrentin fadp phelnted dwin the ahiop caclmge adsire(edi | DBAES such as
sterile ter.for injection.or steri. physi ol ogi cak. sal kne sol ution.

F0200] ebTiEIeAr T o MR et B TR PR B IR TR B Gl by
any phaetmepuhé el shdIulipt abkémeeabsdiafentdifierigionauiffenwilVast AuUS a deitdbver y
systens are known and can be used to adm nister the conposition by any
conveniiane sEergtia to digruphidic dnpaaiierbriveehaC esiperd 4 Fuminantthy bindpdhe i on are
adm ni a5 G THRAb tHan GO 125 4 BL B SGbodiReRsOfhe LEich BAABE b AMhdy

formul ate or parentera lte.g. ntravenous, subcut aneous, i ntramuscul ar,

i nt r apemiiboinsatngth of stdest efurabout IRt mSfou, prefanblyar ldasttat analsalk P0 a1S/@nt er al

(e.g., ,oral, vaginal or rectal) de|livery according to conventional_nethods.
In one Ieﬁﬁsawﬁe%eenr,érepelrgoqw i 10B{fTPAROE A5 caE 36T Bt w2ry. In
yet ot hgs//MAdLARRALhbolididitd, thel DB RERH WP haddY LANRAEINLAHT, Y $ddi@t | on or
adm ni stration via inhalation. The fornulations can be adm ni'stered

cont i nutwsgth chyreipohding om apkeaktyat bodbesit il iif M Naf]l. Boseetafroembddanemmnshenconpass
sl ow rel eas st . Preferred routes.of. administration wll depend upon
he | nd G RATICD &G Y s G ST 3 13 s F B RSP 408 d Rh e or
prevent@dut FRrmOKRAO] & at 1dst0Rr ghtRedioerRy, 19%eoeinol 2w 256, 2adm 3y, sber ed for
the treatnment of sepsis, the preferred route of admnistration will be

par ent X781 280, 296, ¥)Peet mpis NaBodi ment, wherein lalp is administered for the
treatment of sepsis, the route of admnistration wll be intravenous. A
skill ed physician wi | IpyeadiéparbeAtdniey t o determ ne the preferred route of
adm nistration for the particular affliction being treated, nanaged, or
prevent ed. A Aqueous Conpositions. [0291] In one aspect, the present

i nvent i @24%%% ﬂ’é@glédﬁéﬁﬂéafl&}ﬁiﬁé%sﬁ rnemée Bredp}rlé%e@fgeﬁs Rf@&ldF“éBﬁfeb‘r g‘ﬁar ed
from matenial fsisRBRNESEd B S RAE Giodhd, IdRev4t figbt 9 ReRkinQls
conner%%a %Lﬁﬁpggﬁgﬁ% %?g%d ?0§u ?g&g% E%ggﬁgkﬁﬁgé?%onagﬁbﬁ}g%q%egus lalp
conposilicpamslipe Bgarddd.ghy suetedgtyvosinipogycabedIrheprefarredidnbodementthgh | al p

content, and Lty. .For ex l.e, lalp conpositions provided herein may have
a protJFHMEb%@%Hr¥§¥?wﬁddrﬁ%@ﬂPéﬁ%@H&%out 3% (wv) and an lalp content of

greater than about 90% purity. [0292] In one enbodi ment, aqueous
conposilf2éHdnene cabpdiarcat, prlpus tether penificgrly mpepapdthityrchbrarsategraphy.dn al | +1 | |
filter calkeeq L Anone SIhARATR. AL ARSI CORARICI Al Rbed 8l PylisPr 0vi ded
t hat ié’%?eﬁ%?ea y a’nephoéncgﬁﬁﬁls?ng e € epégo :I?|9ge§ ragrlng lalp
from a fhrta@tpudificl by heparfd dffigity eldsmatdgrdiphyopt @Rapdrin pplidrederresig. &n drid St
precipitation step to precipitate at |least one inpurity fromthe lalp
conposi¥ikediment; thy isug stemath of thetalp elyptsds erdaerddior w@bf@gmtﬁ@d,@rg- step to
preci pi f:at.e | . COF it (] I £ f orm at | east
e 1 ort a Atk HEHIhQ SBATE 0P, ah@Turp by bl b AR R T8, 2] ot
one heparin affinity chromatography step; and (vi) optionally perform ng at
| east one viral inactivation or renoval step, thereby preparing an aqueous
lal p conposition. 55



[0293] In a preferred enbodiment, an lalp conposition is provided that is
prepared by a nethod conprising the steps of: (a) precipitating proteins
froma cryo-2prari2pBasna fraction, in a first precipitatipon/ustep,0430e h

bet ween about 6% and about 10% al cohol at a pH of between about 7.0 and
about 7.5 to obtain a first precipitate and a first supernatant; (b)

pr eci picctrinregnbodimertts, dim iohis stricngth of ﬁmmmhange r¢ha1t®e (f@hmecbtoelcssrthma@tr on

st ep, 5% al GO n about
6. 7" and” 4Bl 09 opE WPt e R RAN R B B SO0y BBl Slest By aR

second @Bt tBlcen. 1A ahothdt emboERentS treriome@r)reﬂgtmsrtedﬁdeﬂ% pesslinvh de& Si I icon
di oxi de (Sl 02) with the suspension from step Tﬁ‘l (e) filteri ngﬁg
suspensibert Sty i ertgin gmmbogamenth dheiopic ticRgthgnay 9q Teduged daless Hisn agor
supern 73RCE/ o/ X g lalp from
the fil liOglr?th%: én&vh(oir%essmf]ga]%gé%gufgc |7((b:§1- %Jsrﬁf ielrl 094%81?52 r;ﬁ/ :I)llri g%%#?ng an
aqueousntwapoaits, |t1®msadxfcohedmrat1{nﬁ)aﬂr¢h]a ahioneechaaigt ckrateo ol msﬁmtssmngthl pis
extractedfroH]thefllter cak re- C|rculat|o€ of an%tr%xtrac n buffer

t hr ougHfeReFRangEe thyis sxdugerhless ‘E‘fﬂﬁ@t Qrpboy §0 M Nakk Inegneterief gmbpdiment,
extr actthegaubwntartrawoh | orB6nik @fr Lgﬂ? HRdsBehdik R)U grre&rt%dfrésk Heh of ar@%&l@ro bet ween

about 5 m nutes and about 2 In"a pret érred enbodi ment
ext r actmbhNeUf flena nare Iprd:femdeembcrchmblamm s'ah coughtrative, bi lohersteagd f or bet ween

about 10 ni nut.es and nut es r ferred e di nt, t he
ooy cipmmrR O e IOt R ano R D TR GlE % EieE cREREMBR” bt woen
about 3Qe mlfﬁﬂn@&tﬁa%na&%'ﬁw é@eﬂgﬂﬂbﬁ@e% oﬂd?ng?lﬂplsh%ﬁudéﬂ%sﬂﬁaﬁcht Sf’@&ﬁm@nt t he
extraction buffer will be re-circul ated through the filter cake for about

30 mi nunkkNaCly oekeheﬂlae AowdibaeiiSs 301 e 48xt 401350 A0, 768+ 75wiof BO M NaCl.
re-circulated through the filter cake for at |east about 5, 10, 15, 20, 25,

30, 35,[0242] Gfstionally, dfter bi@@mgﬁﬁp,ﬁﬁheﬁ&m ﬁ‘ﬁmtﬁ%m@ﬁhay 86 wadl¥d, willOéne drl0, 115,
120, or nore mnutes. [0295] In another enbod aqueous corrp03|t|ons of

lal p arBotshyficeduvingdenisseciathsaicancdipgml éherﬂp%ltlg bﬁfffrr e dlg elptien buffqry one
embodi gﬁ'&mlﬁ%m%ﬂ&&? 2 Q%Bfi’ﬁhfféfﬂﬂ%ﬂ.adeaamoﬁlé sri’ér%‘(% ?tgoqfa'blil@ttbehgeeﬂfﬁpar ed by

a neth risi xtractin roma Fraction |
pr eci pirthtcm an(di hO)mS/ratn dnal gryfepred t@boadingng tHd wash ‘tmfﬁeehmfﬁlatzé mrnoﬁtoep to

precipitate at ast. one inpyrity fromthe |al ition,
opt i onafcyethat %ar uhbﬂﬂéf@%%@&%&%@%ﬁ rg/&@i dne aérbee rreersprhﬁérraéfl Laﬁfg from

the conposialt QRalt EéntbnPRIOBELhY sﬁ%ﬁétﬁ %Hﬁr%oﬁ&mé %ﬂ%% oOfBul RAWBXFARRGE
chromat ography step, (v) optionally performng at |east one heparin

af fi ni t80 roNt aklL dgraambi&rrsd empodneng, Whe)wmr‘tfurﬁfenwmlg hate 4 isonomération,air
i tivat.i th i | al.
compost BT TRBRT PR b Pebiah eBar o e Mo SECE dRss B ons of 1a1p

are proyhRenéath @R eshsuFRAMEN hhvOona dﬁhé‘&ﬁﬂaﬁﬂn lor RéRE ktRdrioat @brrdsﬁorﬁim%]
particularly preferred enbodi ment, an lalp osition is provided that is

pr epar e, apr abars Ao, 3o, #8i ﬁb%h@ $beps 7éf0r eci.pitating lalp froma

cryo-poor plasma fraction, in a first precipitation step, with between

about §9248]dnaboath eﬂxﬁ%ﬁhﬁ@@lﬁlp@delﬁte@ﬂoﬁf the@tpaanaffiboytesin @.amMEABout 7.5
to obtain a first precipitate and a first sugernatant and (b) extracting
lal p frSPRARE) pi@cnsiutigndufict havire rlarableészm@é engh ipdippugt the iifefegtign pr epari ng

an aq“%ﬂf??e‘h%@%%lnt Aaff 1h §+rﬂe elﬁl%c%len{s”th%%ﬁlhﬂ)h% %{’%iﬂ& e aS@td S

extracted fromthe rac ion precipitateée recircul ation o an extraction
buf f er ibhicetrgiptiatd diktupt thpigsmcianbawaemide trdsml frdac tonvamihaprtbaibpdsahe.

Fegsgg:rlﬁ%{l 3\%1 A eXetrra 11}1tlyqtﬂanb("{loes arllpwhll lcer?a?n Er%bgélgn%gtlsathe%lutnm’l%u %}e'r \t)vﬂfhalilleaCt Hon
an ionic strength of at least at or about 8 mS/cm, or at least at or about 9 mS/cm, or at least at
or about 10 mS/cm. In certain embodiments, the elution buffer will have a salt concentration,
or ionic strength corresponding to, at least at or about 80 mM NaCl. In another embodiment,
the elution buffer will have a salt concentration, or ionic strength corresponding to, at least at

or about 100 mM NaCl. In certain embodiments, the elution buffer will have a salt

concentration, or ionic strength corresponding to, at least at or about 70 mM NaCl or at least
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WO 2012/ 012773PCT/ US2011/ 045099 bet ween about 5 m nutes and about 2 hours.
In a preferred enbodi nent, the extraction buffer will be re-circul ated

t hrough twe 2pr2za2i7en | preci pitate for between about 10Prirnust@s/oasvds about
60 mnutes. In a nore preferred enbodi nent, the extraction buffer will be
re-circulated through the Fraction | precipitate for between about 20

m nut esit anebal a8t 8048500 05.690, 105, dhdt 1ROy 1t dfier 158d 1 &hid 30k 1#8ni 90, 2A
extractlﬁp be§e§,§fll be re-circulated through the Fraction | precipitate
for about 30" Nutes. In other enmbodiments, the extraction buffer will be
recircul ated through the Fraction | precipitate for at |east about 5, 10,
15, 20, 25, 30, 35, 40) 45 Addjtional Resins 65, 70, 75, 80, 85, 90, 95, 100,
105, 110, 115, 120, or nore mnutes. [0298] In another enbodi nent, aqueous
cConposih I ﬁg&&gon V-1
precip”P%?gﬁn%%ﬂ%ﬁgﬁgﬁgﬁﬁgﬁgﬂkgﬁ§%6a 8@@%d§%@ﬂ@§f?? ﬁﬂo ﬁfglp I'S provided
that i sieﬁwe@haﬂpmapfumhmbmpds@khmsé of angad:dheonst dpematographic seopt mhldmw lal p

froma Fractj.on | V- re |tate i tlonaII perfornln rst

preci pi'VH9%b hﬂ%%%n o 05} gheprogtaph S dachy hpaeraphyy
CO”poshhkﬁﬁnoﬁbhbhmﬁﬂ&hﬂ@anhMm&ﬁéﬁﬁWﬁ%&&n%ﬁiﬁ%ﬂﬁﬂaﬁH@@H&btat'0” step tO
precipitate lalp fronlthe conpositioh, (iv) optlonally perform ng at | east

one. henF Tl ARYTHERG STy SR B4 Ruodt oo ble EOR b PENHA T cact one

viral iN@ttimval @;ran@[esroeeaml exgh eréM@hﬁbl@'f&ﬂ@éhﬂtﬂlu@cﬁﬁbb@%ﬁ@h}Hal p
conposi tion. % 299] In a preferred enbodi nent, aqueous conpositions of lalp

are prd&MesuliapsepyafSP)pmephat sdfomaisrSaresinact i on | V- 1 precipitate. In a
particularly preferred enbodi nent, an lalp conposition is provided that is

pr epar g0246] Anynriitabid l@dﬂjilyalsatlmgoﬁd’tber&u‘a&pﬁn—dbﬁSed(r@ém piag Giepistdin thg nietheidei ns
oor, pl.asma fraction, jrst. precipitation step, with

froma cryo

bet wee rpraﬁe?ff hf@%laﬁ\@nal%ﬁtngfé%lalleé eﬁ%ﬂltaa{e rgsip{ngluds By dies¥eraBisUesins.0 and
about R fRHRALGhS. fl:ﬁo];l# %xy&%ﬁﬁ# RistRt s8R0 iR f 1 rst supernatant; (b)

preci pi tating protéins from’t Irst supernatant, in a second

preci pi o] etween about. 20% and, about 25% alcoh at a pH of
bt weorVAbH dhp st i SiRobi Tomb i Rl BEs e BIERE P B AR 8 second
super nah&Rbds fr6vided BGLRI t}aaﬂ-mld@le&a ?I%Erbf RRtaBRGENAs HERAE PRt/ Mresing) @ third
precipitation step, with between about 18% and about 23% al cohol at a pH of
bet weermethplesiss,butyd-reties petsl-Besins, dnsrthe Hke.hird precipitate and a third
supernatant; and (d) extracting lalp fromthe third precipitate with an

| al p ex0248]tih@Brtdid ch®odinidhey, @iy nifyaRIuHRG cafcR@USOEnERIERasity | on of Ial p.
[0300] In certain enmbodinents, lalp is extracted fromthe Fractlon V-1
preci pidhEamBatpgrapls iforaeEPiOI b Fosty cortueaied fom HLTbPAY, MR oth i lter press

U TEHRAAT A TR o FORR g et o e

2012/ 012773PCT/ US2011/ Q45099 pre itate for between about 5 m nutes and
about 2 hours. In a pr@&ferretf€ 6 Ment, the extraction buffer will be
re-circul ated through the Fraction IV-1 precipitate for between about 10
m nut egoa4y] IﬁQ@He‘iln@lemiMn%s 1nd|1\51d€al'69'éﬁ cRioRfa®s %1 i& WiTERLy orf f1€
extractlon buffer will be ré-circulated throu t he ractlon V-1

preci pidoatngorf b;rffdn@ymmnazkiuch orgl@ tlmd mttoescwﬁdtlarb@mesmtwnenmla@@lulllbratamt her
preferre t he, extr. ion. buffer w e-.Ci cuI ted through
Phe Fr agtoma ey AR WAEl Gt oy B it pan® T GlRES At Sent

t he extyudet,iaitrb blifer, Vel lin Bee &@bedimeht, eHeqH bhihe UeHdidd e ik @&QH e laVorl
preC|p|tate for at |east about 5, 10, 15, 20, 25, 30, 35, 40, 4 50, 55,
60, 65,abpnt bepscengp) agbaban9.09gn a pogerradembadiment i pH ofthe duffempwysten inut es.

[ 0301] S1,.C0 hat
02071 g 0% SORASA 70k oBANARY ORS00 Ao LR, 5Pl
aqueoussystoniosi dri abluﬁjetdvednm b angatwuit Séd Ih bﬁé ptefertﬁd&maj’oﬁdném the pELdfakk
conprising the steps of: (i) extracting lalp froma Fraction |1+l
precipﬂ¥§§é5W¥¢?Y“ BE PoMAPY H&rforming a first precipitation step to
precipitate at |east one inpurity fromthe lalp conposition, (iii)
optionally perform ng a second precipitation step to precipitate lalp from
the conposition, (iv) optionally perform ng at | east one ion exchange
chromat ography step, (v) optionally performng at | east one heparin
affinity chromatography step; and (vi) optionally perform ng at |east one
viral inactivation or removal step, tRéreby preparing an aqueous lalp
conposition.



[0302] In a preferred enbodiment, an lalp conposition is provided that is
prepared by a nethod conprising the steps of: (a) precipitating proteins
froma cryo-2prari2pBasna fraction, in a first precipitatipon/ustep,0430e h

bet ween about 6% and about 10% al cohol at a pH of between about 7.0 and
about 7.5 to obtain a first precipitate and a first supernatant; (b)

preci pitating |alld.frovirahbnactivationsapdRentoxat , in a second precipitation
step, with between about 20% and about 25% al cohol at a pH of between about
6.7 an to.f C reci.ni . 1r .ng lalp

rr om ¢ 122 sbredp ehopfod FREAMRRE5L L Fhsin D Relfin Ebh T ob,

pr epar igngickal ey sttt iefludedtpeast &R0 plefdrablgat teastnweniaosti ment s,
lalp is extracted froma, Fraction II+l1l precipitate by recircul ation of an
ext r actreisrabl #tdpast Wirgsuyhaldnagtivaiden eirredevelsrai NoRYIpINEE Exaepipoefl Yiral| | |
preci pi; . I.L i, t ff i =Gl .at ed t hrough
Phe F A Ao s S R L R PR i Bout 2
hour s. ihclude, polet@rdeadgatrroginmentoroWwez exd/r, &badoGodpud Févinaihlsis 1984 (5

e UL 1S 12 a0 LT, LSS e LR Rt seen about 1
ext r actyjeain e%ﬁ@e&%&ti@!c Srafly T Hea Rt 14 AnQAR Ry Edraill r?ﬁg%dse@?%%n%ﬁﬁ}a&ﬁﬁl at ed

through the Fraction I'l+l11 "precipitate for betwee out m nut es and
about 4blamametee.all, HoadarhEX8Ib 2801284 andtodsaead., J Glae Vet .r &M i(Gh(pouf f er

w il be.rgs¢i | at ed .t hr qugh,the Fraction |1 +l11 . precipitate for.apout 30
i nut oS08 52072 DlREeniahhtts hertesrele i dboupepist PRy Sliiee BB SRRl at od
t hr oughfof fepiniHasds), @Rd ldvd'EHHn@ﬂ)@ﬁbrpiitttﬁ Eteﬁ?’era@ﬁreé g@ﬁﬁpfaebgﬂ! Transfy¥lon 15, 20,
25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 105, 110,
115, 120916 DAdt-é2hplibewse qoR08p/agicabnd%iBdl Itk , aqueous conpositions
of lalp are provided that are prepared froma Kistler and N tschmann

Preci pi[025¥ Vradrindtipsiteen grirt@abeal steps anag be peafdinm®indn annaauedius Iglpnposi ti on
of lalp. is provided #hat is prepared by a nethod conprising the steps of:
(i) extFaclpingerertss ¢y the waaepgipting BIoscSr FRY pFN piin Qe CMPPYIMeBhE| onal | y
perforng:ng: - WY I R t inpurity
From t T A LAeh B L8 D LS T P L ARG P B8 Fr6n

pr eci pili-dil sospstsep, Fracioredi-Pl filitrecaka byirdct, GuptinetaoctIyivsdipitae4 sgipepsion,
optionglly. performng at |east i on exchgnge chronat ography.step, (V)
opt 1 ondtryidBatr rpigedi. FEa8en Sha HaRAFIOH: BAHALY S EIPOHE DEEARHY At cp
and (VighsRRtiANRshyr RANRCHnAgh PleclpaRiB ARBeidhnibh %széﬁaylgé blQRcOkepagpOVal
step, thereby preparing an aqueous lalp conposition. [0305] In certain
enbodi raghnigy, clbatepandghekke.acted froma Fraction |, Fraction I1V-1, Fraction
[1+l11, or Fraction I+l 1+l precipitate, a Kistler and N tschmann

Preci pi[0248 1A o8t chbBginidnt, atveraBinat©&itigh baktenoval stap KsrpRefotraed b #Fldctiba |l t er
cake by the addition of a lalp extraction buffer, which can be used to

r e- susp&HY filkes crkaettiash In a reigeed embedyment e Fracsien lballifilter pakeprirastps t at e,
Kistler 1 i.pi Precipitate B precipitate, or
Fractiéﬁaﬁﬁfwk%§$?$¥§$dgéggkgyggéf%$wg&gf 1 part precipitate to between
about 2 arts and about, 30 parts . of extraction Quffer. I n other

enbodi r@%&s} Ingapgcqnd carhaduRetonviFalinastivatiof orgemaKy §ter 13 BEfYMEB QDR 1: 40, or
f r om alqusioh 1B 1i upBfitnt (0 prfferrbd BAbARRGS the FoackiBn #ATHSydcrRfan:qf from
about 1:12 to about 1:18, or fron1about 1:13 to about 1:17, or from about
1: 14 t cubjeotet! td sdl6ent knd deetgant(Sdnbtochitmentt s, the rati o may be about 1: 4,
1:5, 1:6, 1:7, 1:8, 1:9, 1:10, 1:11, 1:12, 1:13, 1:14, 1:15, 1:16, 1:17,
1:18, T38| 1A:adRird dinBddimbn® &.virkl Bdetivhtidft or Rentoval ke petfornied dn £Bractior9,
1:30, 1:31, 1:32, 1:33, 1:§4, 1:35, 1:36, 1:37, 1:38, 1:39, 1:40, or

hi gher .IVi-hsesppisedrerngdbreistrod embndimentathg Hractiont Vaksusternsjonrie sehijeded tt i on of
the extractjo ffer ugh a filter or filter press containing a
Fracti&ﬁRFP %ﬂ%%%?%ﬁuﬁ%gﬁgﬁ%@%%?ion [1+l11, or Fraction I+l1+l1I
precipitate, a Kistler and Nitschmann Precipitate A or Precipitate B
preci pi 1023 Ingrfourtirebedigent, pvip) inpgtivalipn gpegioval step is performed on a Kistler

and Nitschmann Precipitate A suspension. In a preferred embodiment the Kistler and

Nitschmann Precipitate A suspension is subjected to solvent and detergent (S/D) treatment.

58



WO 2012/ 012773PCT/ US2011/ 045099 [0306] In certain enbodi nents, an aqueous
conposition of lalp is provided, wherein the lalp conposition is prepared
usi ng a pwoizbi2oEei’en nmet hod descri bed herein, wherein tireTrastdom4monpri ses
the addition of one or nore solutions, that woul d otherw se be introduced
into a plasma fraction by fluent addition, by a nmethod that finely

di sper 4835 rIntaifith erapiddingntels spelrigesivetien eoicmovalrsteptis phdopwidrn aolKisdedi t i on.

For exanml in ceptaln enpodi ments the thod wil.l co I th

ot r oo rgiebfad iRl P g AR AP R St insCTP RSy spr ayi ng.
I n ot heXitRAk@gh PRRIpStateI® bukpbiicn isRabjetBy td@add et dQegeml (8IMBrdatra&iti on by
spraying include, without [imtation, a pH nodifying solution, a solvent

sol uti qf, t : i,Qn I Ut ivity nodifying
ol ut i ST % FlARooS L el ReChititbh 0P reiFleon B ARRAHEL LY

pr eci piRradipoatiott3equpeinatapefSupemecinby). tihe paddiréd anba@fimahtatbé BrectpitadiompB asma
fraction by sprayi ng.%pl{n a second preferre% enbodi nent, one or nore pH

adj ust PEREMaLRESE SYRICHet oohegt B datree 4D disalrent pH nodi fyi ng sol ution to
a plasma fraction by spraying. [0307] In certain enbodi nents, an agueous

| al p cdfp®lilniagavingh pmbedicedt, tvatl ingctpragpapednivyabstgisipeifoanédon aet hod
descrihed .herejn, wherein the. netho onprises adjusting the pH.of a, plasnma
fract | GICHBIHE! BRRUTHI dned Pyt Che PR CmiAn | WPDR e SHIFEFo o
the pr agispivelznddeRaRAt (/8 Geamahgonol or pol yethylene gl ycol). In some
enbodi nents, the pH of a plasma fraction being actively precipitated is

mai nt ai t;hroughgut 1he entire precipi-tation i batiaon. or hold step by
cont 1 BB AR bR ERL b SFRBRASLRORY! o iR relaB

adj ust maidn &khide epHtOfIna Hofetttd ombodinar thonnd chyhdnbe chiptedy sigielitéd on of a
pH nodi f}/i ng sol ution. 0308i] I n one enbodi nent, the present_ invention

provi deselvagtangldsetaragns ( ainanb nk 2eHSF PLifeTEcderphadiiaeH. e ABIORCKERANER of

bet wee t.. . )/ t 250 g/L. In certain enbodi nents, the

pr ot ei nréllgagér?{éesﬁgjreéttelgénn%@%tltﬁaggpal p conmposition is between about 0.1 g/L and
about 58 %ﬁ:} or. bet gn about. 0.5 g/ L. and about 25.¢g/ Lf or . between. about 1
g/ L and Y28 Jp aguntg cmbogimensiajae inag YAUOB®T §ITPOGH §CR HoRRr osgied gr e b 1het ween
about  7Qrgl 1and. #PPYErARA FhlodiRint BRI NE&AN %ﬁ%‘% FhtdisksuBiotte@RPWIvae0 9/ L,
or between "about 30 g/L and about 70 g/L, or about 40 g/L and about 60 g/L
or any adidetbgont (9Pg ématmaent. dn anpthii prefdmed embadgest, thoherexiamplimtyadoate 0. 1

g/ L, 0"2180/"' . 3.9/ .4 g/L, 0.5 ¢g/L, 0.6 g/L, 0.7 g/L, 0.8 g/L, 0.9
g/L, 1% ,Je‘%ecgma %ﬁ%‘/“?nn g/L, 5g/L, 6g/L 7 g/L 8g/L 9g/L 10 g/L,
or about 15 g/L, 20 g/L, 25 g/L, 30 g/L, 35 g/L, 40 g/L, 45 g/L, 50 g/L, 55
g/ L, 6d0%61] Inggenrth embpdinggnt, a vigl gactivagongr rem@s ! giep is motogned ow8ng/ L, 100

g/L, 105 g/ L, [ L - - [L, 140
o/ 14drgp ettt rerel & ffrpainggs o pnichdf i bRy 10

g/ L, 183btied tdRéhofilltkatiohdn ghdtherdDfedtd emBOEn@N, the2dBichéd lalRBik @blutio2 20

g/ L, 225 %L, 230 g/ L, 235 g/L, WD 2012/012773PCT/ US2011/ 045099 240 g/L,
245 g/ Lis syBertey o, ingpbatipyypidew nhhand/esrigls femygrasvisddi ment , |alp conpositi ons
havi ng hi gh protein concentrations will also high Ievels of purity. In one
enbodi nB262] latanlekastth@@Modimdnten [yopliiBrad lalp ¢congposvivposhdat onated td be lalp. In
a preferred enbodi ment, at |east 95% of the protein in the conposition wll
be I|al gR2qiy8E91 U9 net hods provi ded herein allow for the preparation of

| al p conpositions having very high |evels of purity. In one enbodi nent, at

| east dBd6R] 180% embbiment taahanmiatwing praceas dombosiatdeorved kadp isdadvided giah wi | |
be lalp, Jgn r ef frretd ﬁnbodi ment tat I eastt aboutg 95%totf the total protein
in a coRPEUSSN 3B GEGOREF KOV TP PRYBCT TROUSTRE BSBEHent s, at

| east ajoatilinsHo% sohHix afP BeteD3MbtrAdHent Abdmartfilioratff%ep 886 thS A4ctiOfioaUnd or
nore of the total protein of the conposition will be lalp. In one preferred
enbodi rremeyalaf virakpartidey, lpfyet swthes caiboginymsithe wenyfhetudbapEsESicOMPSE  be
lalp. | ef er . I % Qqf .0t rotein of the
corrposis'ill PJ%F] I\{ﬁ tlfh? P%%%lglq%?g}ﬂr%&%]tt %?J%?g%%lr%rzte%aet%%%ahg r?ﬁl,ategtp | east 98% of

t he t othofil@tien. Ninddnetdatbodangnstht nanufdciuking @rdcasgcontprisanaibiwting el er r ed
enbodi nent, at |east 99% of the total protein of the conposition will be

lal p. BIPHBEHHESsUincRsIPN eopplatfied GHEtg o] ta $Ddfetasyat the hepanp gluatst

i nventi i e c it - i al p

pr epar R R B e R ARt ro R ERFR LIRS A0 ot her
commercially inportant bl ood products by plasnma fractionation.

Phar maceutical |alp conpositions prepé?ed by the nethods provided herein
will have high lalp content and purity. For exanple, lalp conpositions
provi ded herein nmay have a protein concentration of at |east about 1% (wv)
and an lalp content of greater than about 90% purity. These high purity

s o, L o o o



General ly, the manufacturing pathway to the fornul ated conposition wll
include at |east one, preferably at |east two, nost preferably at |east

t hree, viweal2oimaet7dvati on or renoval steps. Non-limtingCesequliegsood viral
i nactivation or renoval steps that may be enployed with the WO

2012/ 012773PCT/ US2011/ 045099 net hods provi ded herein include, solvent

det er gental inactatatenstep ompwsing iretubaling a Bhad dallkCedyedmrisianrid loys pH feogy (5
Suppl %%‘%ﬁl-S%B(pqqureil et al., Transfusion 2003 (43):1023-1028, both of
whi ch &' 8(}8?%10 e9<p e's;sly incorporated by reference in their entirety for
all purposes), nanofiltration (Hamanoto et al., Vox Sang 1989 (56)230-236
and Yuasa et al., J G&i Virlventgod DQetergent (S8P) Toggment24, bot h of which

are herein expressly incorporated by reference in their entirety for all

ur pos i QR irat o =
T anar do ot W51 ¥ A gRG DR R LA ATRAIGA S, ASRAP o
(22) : 13eti9¥d pfodBdiR]onkor oroee &t adenrediate ghatroms oeytliccabjecedpms sdlvearis of |al p

are proyvided t are prepared fro Fraction Il +L1] filter cake. In one
enbodi r?érﬁfgené@ﬁéﬁ%%f-i @{%rh_ogé fasbs 3?%%%%“61&5@ PEP%PB@/ ﬁa%@%f??ﬁlov%
prepar ede QY1 &nd®h hOthe GOIRI r8ViRG stOPREGRIPRE ol (Bds: BXIcE RES ERP Hu@hiBrol.r Om a
Fraction I+l filter cake, (ii) optionally performng a first

preci pid086il8al)S0é1#2).0Gpnerelilpiangasienddrd Sda sicatoreat inap be used i rconunpigon witlp

or oot pi Pad Bl b BReRAT CEdr B ROM Sl SRl PO PR EY | Sast

one i orpreweé@pgewchr omat ography step, (v) optionally performng at |east
one heparin affinity chronmatography step; (vi) performng at |east one
viral i [ ' - t B OMI ] ti ihbzing the
(ai p cdNESu i Bhk CALRLLED TR XL AR, TGN o - LAPAX AP FIED

[ 0313] dddedtopnab By ihetimedibedionikioh at finglkandeaaetidrsadlabdwit! 10096 oOPES hitd ®.B%, S
provided that is prepared by a nethod conprising the stegos of ; (a)

preci piteEeriEpr Bhemidure iy ten stirgdatidsmppiagushetiese fhar 187G and shoukt

pr eci pidsapighn, 5t Paboytgrgh&ﬁt ween about 6% and about 10% al cohol at a pH of
bet ween about 7.0 and about 7.5 to obtain a first precipitate and a first

. (b ipitating lalp fromthe first t, | d
o o1 piIDE01JAoak eBbSirttnt Buviidan ot Satredbs i BeAa b Lhisseht "a” okt o
bet ween,abautiofx71 RNFWARRUD, shd3NBP 1 $Pra/ iSeEANs tRnas RichPAEitidE)In.

re- suspendi n the second precipitateto forma suspension; (d) m xing
finely Qﬂharieﬁgmdsildﬁtsc&w dtitaygénd ecagsnt® Mayictaddedhes solidptantbi dalp fimtormestiase (c) ;
(e) filtering the.suspensi with a filter pres reby formmn filter
cake artolepbitR iR fhbls ol i EhpPot Sine SIS PRVt Yeh an
lal p exdnitadihes, ik pesferablg)to BEd §olidiefgnatbyl Pasklightc ¥blid ovienadtlovaizeen or
renoval step; and (@Z‘Hopti onal Iy |yophilizing the conposition, thereby

pr epar iSHEfage Praehibe dlfrate sychdbafdewil pyagronsentraion. dope atajcop, sedrasap fuent

enbodi ' tr : I r. d - CJ ation of an
oxt r actanep o SRRRETY B bfrob bk KRS ST ERHRSL

CGener al doyitairtihg seutisraiatd Dtank whesy thaiSD-rehgenteare iatreadyairegtnt ditheugh the filter
cake for between about 5 m nutes and about 2 WO

2012/ 0 197senBeRdOs s uteAdammo9 hours. In a preferred embodi ment, the
extraction buffer will be re-circulated through the filter cake for between

about 10 minutes and dhout Ndnafiltraties and Uleraiabltpatidrer r ed enbodi ment, the
extraction buffer will be re-circulated through the filter cake for between

about }.nut e n bout, 40.m nuf.es n ot her .eferre nbodi ment, the
oty s Bt R ReE el v a5 ot B 0B ATPRlRT Pk TRE 6F about
30 M NUkRSfradtion Ofoh eXangiTd e HEPAS affinlt@ chitd, Bl b MahoHltcRed Wihd a Rtable
re-circulated through the filter cake for at |east about 5, 10, 15, 20, 25,

30, 35,nanofiltmgon deyicsgn cevaingmbortgnenys thegmnofliration degee wilbbevergseam 10, 115,
120, Orporllg)gige 5’} YL GBout between 15 nm and 200 nm. Examples of nanofilters suitable for this
use include, without limitation, DVD, DV 50, DV 20 (Pall), Viresolve NFP, Viresolve NFR
(Millipore), Planova 15N, 20N, 35N, and 75N (Planova). In a specific embodiment, the

nanofilter may have a mean pore size of at or about between 15 nm and 72 nm, or at or about
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[ 0315] In another enbodi nent, pharnmaceutical conpositions of lalp are
provided that are prepared froma Fraction | precipitate. In one

enbodi menwQ 2a1pharaaceut i cal conposition of lalp is proecias2eihatsons
prepared by a nethod conprising the steps of: (i) extracting lalp froma
Fraction | precipitate, (ii) optionally performng a first precipitation
step t dcprei Pinaeed 33 ninegsefl ayweabanydp inty 1Prond Iime or P pne ompoetered, (iii)

optional | erformn se d precipitation.step,to arecipitate Lalp from
Che conpubeBRa e pobAsT RERER S SeiThbarid oodl FRubf BhE% B Binatut

chr onatragaRPWA $3efiltef ¥ cqRPlal@palckasfper f orm ng at | east one heparin
affinity chromatography step; (vi) performng at |east one viral

i nacti vigh r e BN i Lz he lalp
compost Pre8] s TR BkAR RRokth ey 3L ARR! AR P 526l 1
a pr ef eraneflltatdddione ninbogihentaseptn claihnclanpolsiahé Bnscdivithalgpedfiealiyr ovi ded
that are prepared fro Fraction | precipitate. In a partjcul.arl

pr ef er rASESBFHRRAHERR ?1?3;1 iy iagop 8 dRT endihe PEOdYFRA Rfeaese ﬁ%witmg %ra’éé%lped by a
nethod(5ggggh§hgghﬁg%0§&ﬁgﬁﬁgﬁ: (a) precipitating lalp froma cryo-poor
plasma fraction, 1mafirst precipitation step, with between about 6% and

about % alcohol at a f .between about. 7.0, and about 7.5 to.pbt.ain a
firet poeefltPaucita haeliaiors Yol b hnepsoreRtiaied g RARBHPF om t he
preci pigdnatod th BuTfcdBohpbticxddidtdd YndiRififa@bn. BNchd GbdaahéM! it Ren@titrh@ast one
viral inactivation or renoval step, thereby preparing a phar naceuti ca
conposimayobr efmcerirased Pyodrzfiltiagion & ¢ pioteie apierghivetnsof af gr ghousbetwicem@Héd fr om
t he Fracti,ap eci pi.tate . by. recircul.ation.of.an extraction ffer through
2 i 1t e B2l B SR A B AR R S LB it

ext r actdpen chatinkBgcrodnl and big: wWigafitfatioh aicabrineriangmotriveil hiokedul @ Welighpcecdfpi t at e
for between about 5 m nutes and about 2 hours. In a Freferred enbodi nment

the ext(REMEN Hussdhansgtior abput 180 kPp oniloas dun eheiothght tHe 189.dedi 819, PO,

pr eci pi ; nor e

br of or 108" G880 itk £ BVE e AR B0 RO Bl B bR 0

2012/ 0 IVMIRBEC WS 20t HidSFVAD 4. hr ough the Fraction | precipitate for between
about 20 mi nutes and about 40 minutes. In another preferred enbodinent, the
ext r act p@yy| QufdredoniiddonRst thealthfifiatigh @fép,twfféygbcﬁaﬂge 55?;55 ga@oﬁmarb%ﬁ! pitate
for about 30 mnutes. In other enbodi nents, the extraction buffer "will be
r eci r culidilgdtiothagairgha séletidir antablerfot inaegiops,tiatr@nfiwnlaatintragstar,about 5, 10,
15, 20, 25,6 30, 35, .40, 45 .50, 55, 6 65, 70, 7 80, .8 0..,.95, 100,
105, 119PCU3%0ls 96 OthsF ém%ﬂ% TR By Ceﬁﬁfna%@%gp%ﬁ%ﬁ%maﬁm

phar macguitiof dhayC@mRRsE hisRBizfg dndld? bafferifs Stnd@er dhaipl@katPERRA, eald/bF om a
Fraction |V-1 precipitate. |In one enbodi nent, a pharmaceutical conposition
of | al p nog-ippis\dcthegent hag., Pelyprregased by a net hod conprising the steps of:
(i) extracting lalp froma Fraction V-1 precipitate, (ii) optionally

per f or MO |alyfpidasly, e @dhiphinatkchangd efuing iPateedspatioat 8 tiades tigasigingie i npurity
fromthe lalp conposition, (iii) optionally perform ng a second

preci piPALTIHRICSYAYNE BT Hrleast # A aPaut|% Ppd.f 1 §nd -t e s HPWS the Biginglj v)

option f 1,hg : ' C : (v)
opt i onarTyerSle AR AITA 1o EaThi el B0 e A AR IR L
and (viof aper dboutrbetgeat 0.b&astd 286 (wivi),alr at oraaouviattivoen o ane 26Valw/s), epat

thereby preparing a pha eutical conposition lp €O sjtion, [0319] In
a pr of G PBOIIRBIGRZA AN g@far(wévg)e‘emteaﬁr@% B@flﬂ?%@%ﬁ%ﬂé,g@t ovi ded
that argopf S RREGS S, LRI @%::(gﬁﬂ&')t, bPR or Wpdut HeBEIRIDARRL 1390, & RBF Mgyl arly

preferred enbodi nent, an | p conposition is provided that is prepared by a

met hod bebwgeni 336 agd 7Hevwsv)e psatalr abut)bepreenidhi et 149G (pHot @iatsr fbamtrbetweey o- poor

plasma fractipon, in a first precipitati.on en, WM, t ween, about, 6% and
bout " oneisd Ehnar lod ot spspPRER B BL 5 075 0t Do Mo 2 s hobian - a
first precdrtave Baha, 1094 St1vsupes Navanty,, (5%, p6.ci Phl % neprapgi ns from
the first supernatant, in a second precipitation step, with between about
20% and 1&badto. 28%, Atk Rdte aithighepH of bet ween about 6.7 and about 7.3 to
forma second precipitate and a second supernatant; (c) precipitating lalp
fromthe second supernatant, in a third precipitation step, with between
about 18% and about 23% al cohol at a pH of between about 5.0 to about 5.5
to forma third precipitate and a third supernatant; and (d) extracting
lalp fromthe third precipitate with an lalp extraction buffer, thereby
preparing a pharnaceuti cal conpositioﬁlof lalp. [0320] In certain

enbodi ments, lalp is extracted fromthe Fraction IV-1 precipitate by
recirculation of an extraction buffer through a filter press containing the
Fraction V-1 precipitate. Cenerally, the extraction buffer will be

. - — 4 7 - . r N o I —



10 m nutes and about 60 minutes. In a nore preferred enbodi nent, the
extraction buffer will be re-circulated through the Fraction IV-1

preci pi t ave 2bwoibEBween about 20 mi nutes and about 40 mpPowWtusg011lomsoanot her
preferred enbodi nent, the extraction buffer will be re-circul ated through
the Fraction IV-1 precipitate for about 30 mi nutes. In other enbodi nents,
the extraction buffer oM || Ineubatian atdudvapdd t hr ough the Fraction |V-1
precipitate for at |east about 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55,
60, 65, r.e_m nutes.
[ 0321] [P%‘PZJ#Kéerﬁ%ggm%%d]tn%%ﬁﬁ%lalé I%tal%%lg sobd 8S|at1y?%en%ga9§d t?a?&r%ar%é provi ded

t hat arlﬁaqmvepah@dlretlrl@m caftEer esthpaditionl +h bhe pme@dlmehatlﬁs islazhened Bymdgdstn@nt a

phar maceut i cal osition of lalp is provided that is prepared by a met hod
conpri sth%@thtéhesq & cypposgtion t@%@w& ifQIg?XP@PIﬁ fesoikrn aEprbepgh 04 and | |

preci pi ) i I f pi ep to

Pt et pi P aBring trks REKB0R RS RITHIh R G RimBERERE 1h Aph A 2

opti onadnht;odpnﬁftaherpﬂg)fahfsbdbpdlupomtsi qdjjtts&tditorhesstlelp at or ghvoae b ifriet € I al p from

the co ition, (iv na erform ast .one i on

chr onatBGRAERY ol T cat PR e o if s aBTPR AP s bR

af fi ni tof 6HHIBHAS BRIILIEGR; In@RHaih \einbo@Rhdnd)d pH BEME QB MIiBS 1531Tow|ef‘e%% one
viral inactivation or renoval step, thereby preparing a pharmaceuti cal

conposiltisdhan alop abarpdkertlessrihar] @32 2poutrd. %15;& éf7ebited.SehBoalBneAt3. 1.an0,l al p
conposi 'o i r vi at i $,pfepar b conprising the steps
of : (a)éf% i4;7| taa(f r?gﬁg‘r %E’e%%sz?tlr%ﬁt 18Wyroé/rp°53? Hffflgg[ﬁ)& fraction, in a first

precipitation step, with between about 6% and about 10% al cohol at a pH of
bet weerd 03BY Jn cortan grbogisesnts. thesotusiop s tich kub@tfs@forpt keptpit paekovhpEc a fir st
supern i n second
pr eci pla{%é;e I%rna(tg%aspit%? ?‘#t ?\/\A/georkt%la out &%b}?@ “e f&pf%/oﬂﬁ azngb?lltg?r%a pH of
bet wee rrn@bbytln@refeﬁedi ciabeditnerits3tht @ofositian S&ﬁ@fbdteﬁraes tgpfoddtere abbde {tayr
extracti ng lalp fromthe second precipitate with an lalp extraction buffer,

t her eby?0BHlerfakt PIAbR VP RESTAREBULY EaPT 29iYHESeTa00H! T Ct éﬁBam[CB@QS] In certain
enbodi rﬁ%ﬂ&o 113@(‘0% t: F ! bPI by
recircul ati pmn&g% Qhééo gg’?llgﬂlc B%f:aegtat%&g%ﬂs a fff OltrgP&%?gsg (E:rgatrtttggl ni ng the
Fracti cnbouﬂ 241°C 21ﬂ(13@B‘iﬂt%f€ 25cene6dl, 1277 C 2388 Cex3°Cad 0@ 1bUf 322€C, 9894, be

re- CII‘C t [ ract |+l 11 precipitate for between about 5
m nut es3 ?ﬁgtg (péj%ﬁ @hfx E Q 35 ¢é)rrrhé%§16 mbodi nent, the extraction buffer
will be re-circul ated through the Fraction I+l precipitate for between
about 10 mi nutes and about la@philinatien andHeathyeatnpndf er r ed enbodi nent, the
extraction buffer will be re-circulated through the Fraction I1+l11

preci pi r 0 0 PCT/ 45099 m nut es
and ab(ﬁ)?"ﬁ(ﬁl % &E rﬁﬁgéﬁ){% tﬁerprﬁggarténrvrj'eﬁ ﬁlﬁ@ glﬁﬂ Ohgﬁﬁ %%&%?(t raction

buf f er conhlposibiend. €Fig \vlfauhatxe@ dffiieau GyophligefFcadpodition, Mihlidh pagtavei t ate for
about 30 m nutes. In other enbodinents, the extraction buffer will be

re-ci r QPP bernoubiscier do mbskyirdmactytionsr aemnpyal atees push a5t/ gs3imeabout 5,

10, 15, . 95,
10, Sactingfinidtnadly (oot Sy M Giar P Moot

phar nmadéut Faadr It dypode). i ldes tobtnicatspfoathe 1mouvat¢t&pbﬁ\tmat loadempjlequhfae@rg roma
Ki stler and, N tschm%gn Pr.eci reC| at e nbodi ment

an aquédu¥ l 5REBE T s ridfonic ppfiet ABW]HEIEI C &rwéﬁéf é@gﬁx}ﬁa met hod ’

conpri sjisngy Qi@ssiﬁ@ﬁszﬁfem&é ot a@xb&ﬁcﬂtﬁﬁge}né}o@B?Jo‘&’”?r@né?ﬁse%@ Rha4A40r B

preci pi tate (i) optionally performng a first precipitation step to

preci plEmteal and Fredst AohePdthaibthfed. 1090 Mae 11 4Bp38DAPbsi tion, (iii)
optionally perform ng a second precipitation step to preci pi tate lalp from
the conposition, ((1.v) Id¥midA@dd Y perform ng at | east one ion exchange
chromat ography step, (v) optionally performng at | east one heparin

af fi nltﬁ chr omat ogr aphy step and €1V|) optionally perform n? at | east one
viral A& Vean emnistionafdhalals ensjshmenepiopsss o e pafiariding priirioasicpcal | al p
Conposi C I a

Fract cnt ftvg Bfburk o i REIRMIRR fo wiubutS SELRFHAREIRT . o &
Ki st | erbudifed tdatfmaheomoentFitien iof bt @tabodt bmtw&neml%lamatzé%a(va)sor pi drabeyt or a

Fracti n | FIT| ke by the addition of Fact H extractlon buf f er,
whi ch QEAVEs t@@@?‘i@(@@u@ R rand 202 Qef) i of O 8b0Ubr Fr act i on
IFIIl precipitate, Kistler and Nitschmann Precipitate A or Precipitate B
precipitate, or Fraction IFIII filterf2ake at a typical ratio of 1 part
precipitate to between about 25 parts and about 30 parts of extraction
buffer. In other enbodinments, the re-suspension ratio is at or about 1:4 to
about 1 40 or fromabout 1:8 to about 1: 30 or from about 1:10 to about
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WO 2012/ 012773PCT/ US2011/ 045099 Kistler and N tschmann Precipitate A or
Precipitate B precipitate, or Fraction IFIIIl filter cake. [0326] In certain
enbodi mrenwe,20/qpbEBmaceut i cal conposition of lalp is precrasd)ims®eei n t he
lalp conposition is prepared using a purification nethod described herein,
wherein the method conprises the addition of one or nore solutions that

woul d dichesani e ad 15 ht(voduetsa or Abant heiweas Ao dndaldt’p Ow/vidyorfet gegttouaiddi ti on, by

The. porthEven SaR 1o o p Bshesel e e BR 2 b BNoBaH RERa Brd%itbhoa w1

conpri sedtine, (wit'y, od BCdr BButtetwb@ot¥9land 6% or toed fi@d) @b cehtititforfofi¥t 38 ABLIR I act i on
ng. In tper enbodi nents, solutions that may be added to a pl asna

by sprayi 0 ,

fracti cﬁ:l%yO-éé%aQiSr(g 170 2 udeo Wbt Xreut”od 14 Yoat 9°on! 0%, Wik nBdrflypind 4%el ut i on,

a sol veny buti-gn, e n tion, a dilution buffer, a conductivity
nmodi fyilgf’gglyutly%ﬁ,lgg’hg%h%%i érelﬁ&:lérlt' a preferred enbodi nent, one or nore

al cohol precipitation steps is perforned by the additjon of alcohol to a

pl asnma W??ﬁhlpo‘ﬁﬂw caihedimang, the Ogngléf@gﬁalkpﬁow@ﬁlr% %%‘%Prn%ﬁf 12¢6 8% or nore

pH adj R DkhrSh P nieﬁlb?ﬁ{effﬁfeﬁl%hba%ﬁo%g@ft%ﬂﬂ% 520080 ﬁ%f)éﬂgé‘@&’é dribeg sol ution

to a plasma"fraction by spraying. n certalin enbodi nents, a

phar made2 ingadn, donpasipié gror@boutdl. ot &2 priownd ddcdrivat cinbodimeptay thd sbiytian
purification nmethod described herein, wherein the nmeth conprj ses

D st ity ey PR Ao AL G S T B E ey LA SRR LS
concomit@pb Wth the addition of the precipitating agent (e.g., alcohol or
pol yet hyl ene glycol). In sone enbodi nents, the pH of a plasma fraction
bei ng actively preggcipit i s mai ntained throughout the entire
precipitati?% iné%%g@ﬂ5ﬁhgﬁoﬂold step by continuous nonitoring and

adj ustnment of the pH In one enbodi nent adjustnent of the pH of a solution
i s per f[02TH A bDyntageospy, ayhaadekért foand diat, Fopddirp®sds by fragionating bload pfodda8] | n
one enbodi nent, the present invention provi. Pharnaceutical | al

des
conposi(egoraPcBrainti i 18§, Albyyinbiramplacian pditipnar deohobbye srethasbibat f%@hg/ L and
about b i | t: i t he
arp o eheftoror ik GBI U, AT MERF u Dol O] MG ORCAN IR R R ]
about 70 I1gGlyidddd Witbont bEbE lgpuhd by thdoet, Weeng dloenttaddiog it a aladmaliimatiorl 20 g/ L,

or between. about, 30 g/L and abouyt .7 L., or. about 4 /L and about 60 g/L,
o o e RN o et RR oo R hs Bu indaSuhar Bad e obout 107
g/'L, 1%cHhthratidR afd brrevRRilE boss 3Rd/6¢ ltrecigﬁatﬂfnl-of AQo&d facto‘flauﬁﬁ%:ste%sQn tich ©5

/'L, 65 g/ , 80 g/L , 95 g/L

g/L, 60 g/L, g/L, 70 g/L, 75 g/ , 85 g/L, 90 g/ , 100
g/ L, 10Be blobg fact@r should ramaingp the superngtant. Fuphegnare, the® effetts m@sdyy/ L, 140

g/ L, 145 g/ 50.g9/L, 155 qglL, 160 . L /L, 170.9/L,.175,9/L, 180

o/ U Tomie st 18 youes Plessed Pothlous Re st hituriist S 500" o7
205 9/ Lpuri#ibOtichslinvodding el fractidRatiinlof a2 Rastdl0h. L @3fboWdlplasddd o/ L, 240 g/ L, 245
g/L, 250 g/L, or higher. In a preferred enbodi nent, lalp conpositions

havi ng (i r ' : i i ' . S Of ri I n one
embod ez 18R ShBoGRGEalcofht 08 hion?LP el Mot B hitod o' 7"
a pr ef ghatethendigebrss iic aladhol eagta RiSbicd dien. pf@teramplcnaltdim] canposidedon wi | |
be lalp. [0329] The nethods. provided here”p alloq for the preparation of
lalp cdﬁﬁégwli)%@nﬁaep"ﬁwgﬁpwmg MR e sepfagesotdhe pesriay tankrogiinighisalaseit , at
| east 9QY% : : o d L L LON rgded herein will
be IaIg&gﬁhnagggg?g%BEg{@%%%8?%&%?%qg?ﬂ?%Egﬁﬁgﬁﬁh%b%%%g%QM? e total protein
in a cqnpopitdtioorstaps axc pebefthrined by thewptdy additioalop alcbholotlheertembmdodernt, at

0, 0 0, 0, 0, 0, 0, 0 0 0, 0
or e or PN Bt BB Phas R s SO T Cd ST CORHITAGS 8¢ or r e
enbodi nBriy, bodde)! Baskas %ﬁsg@a@fhew 8r & RéBMc RIak 6};&&1@{1 nidhQalbPsPASIhAtRAIIWd | be
lalp. In a preferred enbodi ment, at |east 97%of the total protein of the
conposigenontos file et framp liquid ahoediem gnlddemerts, sprayodidrimntis performed sthilgg% of
e e BNt B QB8 SRR bR s ch b ek BB BT I
lal p. [t08B@lid Withipharsyee@ut i cal conpositions provided herein will typically
conprise one or nore buffering agents or pH stabilizing agents suitable for
i ntravenous, subcutaneous, and/or intranmuscul ar adm nistration.
Non-limting exanples of buffering agents suitable for forrmulating an lalp
conposition provided herein include glycine, histidine, or other amno
acids, salts like citrate, phosphate, acetate, glutamate, tartrate,
benzoate, |actate, gluconate, nal at e, ©3ucci nate, fornmate, pr opi onat e,
carbonate, or any conbi nation thereof adjusted to an appropriate pH.
General ly, the buffering agent will be sufficient to maintain a suitable pH
in the formulation for an extended period of tine.



[0331] In sone enbodi nents, the concentration of buffering agent in the
formulation will be between about 5 nmM and about 500 mM In certain

enbodi mrenwe,20tma2mencent rati on of the buffering agent i mCrhis2dianmebati on
will be about 5 mM 10 MM 15 MM 20 MM 25 mM 50, 75, 100, 125, 150, 175,
200, 225, 250, 275, 300, 325, 350, 375, 400, 425, 450, 475, 500 mM or

hi gher .[0{2193Sz]an‘bthelt@nb(aiimel@tnﬂgchmdsied fthenquM nadre tphesiffitation lst’szp$ bﬂaw‘ |1 be
betvveen 0 2012/0 3PCT, U82011 0333] In
sore. ool Ertpa B alor SRR S G R bblen SRR chiy

opt i on&el addédfrbiedel 0 RMNcSR] 8itadk edttaih g thelplasink figctidig dﬁsmgi eﬂiﬁdcteﬁ{t t@fa t he
conposition. Non-limting exarrpl es of osnolarity agents include mannitol,
sor bi t Glirrigg %RP@W)\IS (e guermserelley) Je egdain gakedigsats, flaqntpddition ar 4 pgpse,

| act ose 1re@8%}((§l um stgjrléé% tapﬁfﬁ%t\‘?%éd Wﬁ?g{hlé §;[ qg {;cqgl’nggﬁefﬁtﬁ"féﬂm

chl ori or| et u uconog uco

sul f oneyr odliegiwish enikék®. enk 3 Mjld bnd sk dstrivadbmeniths hqtlhiewftlmmw fsteans

provi ded herein will have osnolarities that are conparable to physiol ogic
osnmol arity, @boutA Rtrhéht %Qﬁupﬁ:‘[rml /kg (Lacy et al., Drug Information
Handbook - Lexi - 1999: 12547 I n certain enbodi nents, the osnolarity of

the formul ati on w II be between about 200 nOsnol/ kg and about 350
nmOsnol /[R380] riﬂ@fmoiabll Brecbpltafcmrpraﬁl@ﬂ of plagnafractedpe it higly dedsndoht wpn thaypH

P e e SRS TRhict B pPS5] ik ks b REE ! TS A b a oo kg

245 rrOss%plo/itlé@b 26iOntigtSMMmdtiok Ging25iBs 1ﬁsK@[1ce2§@1nﬁ@aﬂaidnKﬂ,th&©&lmml / kg,
270 mOsnol / kg, ~ 275 mOsnol / kg, 280 nOsnol / kg, 285 mOsmol / kg, 290 nOsnol / kg,
295 rrOstl%k@ethgdmmrﬂ@éﬁ@m &849 3qs¢pe¢m@bb|mgltwsaéty thosThh pf & plasma Grapimmis| / kg,

340 0 Of, .3 enbodi nent s,

t he osm) asﬁeilat m%? %lﬁﬁolf'fglriér%ﬁ |%r01§§vﬁqf %ﬁé‘gﬁ%&?‘%&’f %% dgqéltr]r%fge bet ween about
200 rrO&imiI > Ifoh@lt@mdf mb??sﬁ Aﬂ@&tm@nﬁb/ 1kgas W amwmmin@smhmﬁg thedflﬁl? kof
mOsnol / kg, 500 mOsnol / kg, , 550 , 600 nOs Q .nCsno 700
mOs ol /tReSoluen dirssthy aftRigaddgins @“2’3@‘ g°°n8‘§91t @Ol @gb“%ﬁﬂtsllw 950

mOs ol /g (LARG egﬁ%%ﬂ]o/dﬁ 1e%e€1¢1%%£ It[v%)s?’fg%lndr Gt deRddd1 Bg&g&t} er]?lgsgﬁopr ovi ded

herei n are gener eln iquid form an exten f tine.
In cer tfaacnoxmtmdtsrmrﬂmmuaum if tlrenpH af therselugioe, Shatalle bf ouisiag theeld bf thioout 3
nont hs at .r oo rature

13 14 so&q\f) iong @\s ST gtdjufgng 816 pﬁ otl ap aslérna? gcl:{}on to a pre(Fe’[errmne% pP?befl roe bu%l 12,

not after alcohol addltlon, the precipitation reaction will occur at a non-optimal pH.

[0281] Likewise, precipitation of proteins from a plasma fraction will affect the electrostatic
environment and will thus alter the pH of the solution. Accordingly, as a precipitation event
is allowed to progress, the pH of the solution will begin to diverge from the predetermined
pH value that allows for maximal recovery of the protein species of interest. This is
especially true for precipitation events in which a large fraction of the protein is being
precipitated, precipitation events in which a high alcohol content is used, and precipitation

events that require a long incubation period.

[0282] Accordingly, in one aspect of the methods provided herein, the pH of a plasma
fraction is adjusted directly after the addition of alcohol. In related embodiments, the pH
may be adjusted before and after alcohol addition, or during and after alcohol addition, or
before, during, and after alcohol addition. In a related embodiment, the pH of a solution is
continuously adjusted during one or more alcohol precipitation events or incubations. In

certain embodiments, the pH of a solution is continuously adjusted or maintained while the
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20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38,
39, 40, 41, 42, 43, 44, 45, 46, 47, 48 nonths or nore at roomtenperature.
The for mwetznmind7Bl al so PCT/US2011/045099

system is continuously stirred or otherwise mixed to ensure rapid and equal distribution of the

pH modifying agent within the system.

[0283] Similar to the case of fluent alcohol addition, it has now been found that the fluent
addition of large volumes of a pH modifying agent may cause transient local pH variations,
resulting in unwanted protein denaturation or precipitation. Accordingly, in one embodiment
of the methods provided herein, pH modifying agents may be introduced into one or more
plasma fractionation steps by a method that finely disperses or that rapidly disperses the

alcohol at the point of addition.

[0284] In one embodiment, a pH modifying agent is added in one or more steps by a method
that finely disperses the pH modifying agent over a delocalized area. For example, the pH
modifying agent can be added to a step by spraying onto the surface of the vessel or tank
containing the plasma fraction. In another embodiment of the methods provided herein, the
pH of a plasma fraction or precipitation step may be adjusted by spray addition of a pH
modifying agent. In certain embodiments, spray addition may be performed by using any
pressurized device, such as a container (e.g., a spray bottle), that has a spray head or a nozzle
and is operated manually or automatically to generate a fine mist from a liquid. In certain
embodiments, spray addition is performed while the system is continuously stirred or

otherwise mixed to ensure rapid and equal distribution of the liquid within the system.

[0285] In another embodiment, a pH modifying agent is added in one or more steps by a
method that rapidly disperses the pH modifying agent at the point of addition. For example, a
pH modifying agent can be added from below the vessel or tank containing the plasma
fraction, directly adjacent to a stirring apparatus (e.g., a propeller). In certain embodiments,
fluent addition at a ingress directly adjacent to a stirring apparatus is performed while the
system is continuously stirred or otherwise mixed to ensure rapid and equal distribution of the

liquid within the system.

[0286] In yet another embodiment, a pH modifying agent is added in one or more steps by
sprinkling a solid pH modifying agent over a delocalized area on the surface of the plasma
fraction. In certain embodiments, addition by this means is performed while the system is
continuously stirred or otherwise mixed to ensure rapid and equal distribution of the pH

modifying agent within the system.
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generally be stable for at |east about 18 nonths under refrigerated
conditions (typically between about 2C and about 8C), or for at |east about
21, 24, 2¥0 28001383 36, 39, 42, 45, 48, 51, 54, 57, 60 momtus3010/043099 € under
refrigerated conditions. [0336] In other enbodinents, the lalp fornul ations
provi ded herein are generally stable in |yophilized formfor an extended
peri od I3t tilmter-alpha-dnhikiter habpd ompositionhe fornul ati ons are stable for at
| east about 3 nonths at roomtenperature, or at |east about 4, 5, 6, 7, 8,

23, 26 105871 e Bec e gengiverion dhdiagatsidmigpichprefgrodgloorgie G g
47, or ABecthodtibsriatd haoim e opecaboditent] hdp fiopropdrad from matetialabgergsaer al |y

be stable for at |east about 18 nonths under refrigerated conditions

(typi califoprdsdipeing thegsututacturg of 2 spumergeplasgra-deived plood psedughdoit 21, 24,

27, 30, 9 , , erated
condrtronspkﬁggégfﬂFﬁ%ghgﬁégggg?§&nﬁgéané(Bhwﬁggg?rd%grg&gggg%ﬁﬁgﬂgted to
conposiis enmtacidinmrarﬁrmohdl Praptiom M-édF ractmrmhg ot Brachen priedéimiredipiaat i on

and a p a tabl rrrer f stem c r . ocal | ar

i i SR PG it BEERUARS of Piskinae 1 hreribiet: ot BetthE HBREYS! ¢ ons
may furd,per conprise additional therapeutic conpounds that may be useful in
the treatment of sepsis, such as for exanple antibiotics. The therapeutic

conposi ti re for Iat d J ccordance Wt e art for
Che” paribr@Iiaf SRR WG hefPiRRE R HEa it Mo BEEP R BN e he
net hodsfopthetdpeuthy @se mhe ipMAEd prdfein taG DERASHIVED T mm&man@yhﬂ)ndglmv fied
according to the nethods described herein and a pharmaceutical |y acceptable

car r i ercofmpatiBlggecaus byffen wdwiona gmivhichthere msy biegddethioptienadly epharmaeeutigdmal i n
need t 339] In yet other aspects, it is an
obj ect heo l%grlrltsm ven?ggha%agguﬁgélﬁéﬁarit?%gds for treating disorders and

di seases_associated with reduced lalp function or lalp dysfunction by
admi ni 088N nyich Phparaspdinel ey apd Péememé agwisting swfabimphaamacesdadosi ti on

pr ovi dgﬁﬁ;@%@#r{% -ard el ﬂﬁox@ﬂ’ﬂ?&bgﬂ’(&ee %P&a@ﬁ;ﬁ@%r&ﬁcéﬁhfﬁr@gﬁmﬁﬁéﬁc' ated with

reduce unction or unction 1S sepsls I'n one
enbodi rféeﬂeloptﬂmt pfrleemdes amivlerntentmh rokpede al. AT 4her & peatciso@D09) cef f ect i ve dose

of an | tron epared. b Jret.hod scl osed herein. f use in a
et hod TURARGRER HhghaaPhah EaSibienly Shr Tuprn ddbis & e ar parrHer Banasa™ al p
functi quogy)). IﬁllIﬂirt‘ijdﬁafrufﬁgtph%a'c@ut{’baﬁé&h&%hldnrboﬁﬁﬁigl %hﬁé ﬁ‘(%p idOR&riant of
enbodi nent " t he di sease or disorder associated w reduce lalp function

or |al rthdye/ﬁntmm@mbr: ﬁ)r@ebié@dsm lf@@ﬂlz]edlon sfahthhbrbleanpfectThe polypsptai@ obj ect of

t he |nvent|on t nethod I ases nd rders
hosoct aEanPns RERULEELITE JERYy SBrohERRIuPRa B IRORE: CI BRI ot ot er i ng
a t her apgahilbealslaye etbmﬂtuw@pﬁmu Ribc BY trerhdhaﬂoa o€ 0P esMbichaph@cutdediyher ei n.

I n one enbodi nent, the di sease or disorder associated increased plasm

seri ne aspenteie dilugas syich ps pteriiseyaien ferinjgchian sepstils physplogicabsber solafievt oxi ¢
shock, dissem nated intravascul ar
[0290] Formulations of the composition are delivered to the individual by any

pharmaceutically suitable means of administration. Various delivery systems are known and
can be used to administer the composition by any convenient route. In one embodiment, the
compositions of the invention are administered systemically. For systemic use, lalp of the
invention is formulated for parenteral (e.g. intravenous, subcutaneous, intramuscular,
intraperitoneal, intracerebral, intrapulmonar, or intranasal) or enteral (e.g., oral, vaginal or
rectal) delivery according to conventional methods. In one embodiment, Talp is formulated
for subcutaneous depot delivery. In yet other embodiments, Ialp is formulated for intranasal
administration or administration via inhalation. The formulations can be administered
continuously by infusion or by bolus injection. Some formulations encompass slow release

systems. Preferred routes of administration will depend upon the indication being treated,
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WO 2012/ 012773PCT/ US2011/ 045099 coagul ation, fibroproliferation, anthrax

i ntoxi cation, cancer netastasis, tissue injury during surgery, Kkidney

di sease, waxeole77di sease, coagul ation, di abetes, and sPsTas2e1/045099

i nflammati on. [0342] In one enbodi nent, the present invention provides a
therapeutically effective dose of an lalp conposition prepared by a nethod
di scl ogeghaged. e praventeds Boi gxampi ot drobodimenit wherem ldinsis admimstengiddor der

associ ate ith inhcreased as erin rotease.activity in,.a subject in
e ea t fbf Bsttrbf NEhER IR AR TR RS L PEuRLRLERT S 6} bbbl Ouefy SIeR
i ncr easgtboair&BvB&Einelpak alifasgerad forvhé HedthehrdfRep i the @MesHEPSi s, septic

shock, endotoxi c shock, dissem nated intravascul ar coagul ati on,
fi br opragninigiratanosill berintipwpronntdxkidad physicignwdbreagiby be tlble fasdetemysgdei nj ury

during ' ol V. : g - ' | abet es,
and sydn el fon b B o e e o R i PR B B 0T T e
presentprevenest i on, the tine needed to conplete a course of the treatnent
can be determ ned by a physician and may range fromas short as one day to
more than aIgpntquhBuggmhﬁ&gnﬁﬂ$odinents, a course of treatnent can be
from1l to 6 nonths. [0344] 'An effective anount of an lalp preparation is
adm ni stered to the subject by any suitable neans to treat the disease or
di sor ddP29Hdn osx asysre tha messat maenticanivodidessusousl eahponitipnhel plamailgiveded by
i ntravenpus, subgutaneou nd/.or intramuscul ar neans. | referred
enbod e PreRHEibaRgya: pRAET G b BARLNRRERS ol 3Ron hPolBel Ther eof i s
provi dednfdpikail iMgortdheblobl HrRee S pldsWa fadbibRitidn! 2dueBuPialPforh@sRions
conposition to the patient. [0345] In certain enbodinents, the lalp

conposifrersned B e ingslapds erevigedchaicip avill dayhhigh dlp ¢ovtentiod payisy.efrcal |y or

| ocal |y ten . AL St at.] .acl . Qr . S

intrapé?ﬁ %hgg}?mgﬁ%%ﬁ¥§ 5@hggp?%§ﬁ£%%?%W?ggﬁgﬁﬁﬁgﬁgﬁﬁgﬁén?%@#gptroutes of
adm ni sdbbat 3% 1w/ D aadkn &dpicontsitraftgreiterithal abdas90% @piigal , subcut aneous,

i ntranmuscul ar, and intraperitoneal routes of adm nistration. [0346] In

cert ai i ; " J N of a
ol b proSoI Ol Brpoabkiet ol Bus EBSiLoS AT ploIdEl Sk SrcloPR A o
or condi Fracton i+l hltackke cin. ondrendiofl adnt\e@ agoeastcompobicomdfiahp stpeoeded o t he

bj ect be d i ned, by a.physi cj i 1 h i i f i i dual
i or b drieugg LY G cormaRe Be S ot L nirngdddian  rrsspbdl T sease
severi tfy|Rgkd, ﬁ@g@ﬁaﬁaﬁwp&mmhgg% ﬁ]@yprebig_it%ﬂ Qb toSITRAFk BB 1Sast B | @l P

preparation can be adm'nistered to a subject at dose of about 5 ng/kilogram
t 0 aboump20Q0frem/thd labgeampqseronadim eptamaly periorniing & e¢coail presimietomemp & t he

d he. | b 5..\WD.2012/.012773RPCT/.US2011/.045099 [ kg,

oact "HetidhaiE iRl AR PSSyt L BRGeES PRRATE SR PRS on hR . %50

my/ kg, &a@orﬁgb%phﬁgg%qby@ﬁoﬁ@uﬁpér&gmi@am@(skane HiRringffigty chedmargédsphy 150
g,

ng/ kg, 175 < : ng/ kg, 250 ny/ kg, 300 ny/ kg, 350 ny/ kg, 400 ny/kg,
450 my/SaP; al%@lh@vtwgﬁllﬁswfqmm@@t lgpbonmyyiked inagBwatiay & gema o sien/ teteby 50

ng/ kg, / / ng/ kg, 950 ng/ kg, 1000 ng/ kg, 1100 ng/ kg,
1200 ﬁ?%%f@ﬁﬁ%qlﬁ%?gé@fﬁ%%ﬁg, 1500 ng/ kg, 1600 g/ kg, 1700 ng/ kg,
1800 ny/kg" 1900 ng/ kg" or. at | east about 2000 ngy/ kg. The dosage and
fr equgﬁeégﬁfln@aar#g’?%amh%ﬁmm, B Tl SERAOUBTRIS AR BEHBPTPARADE 1t he
di seasgngp, &Qd?ﬂb' SRRl of: (BAIrEdp R gtE 38 YoMl 4 ¥ryBlpdoP fladihng BS G0l
condi tion in the 6§$Eenfg oE P gpibte 1y poorila ’

in a first precipitation step, with between about 6% and about 10% alcohol at a pH of

between about 7.0 and about 7.5 to obtain a first precipitate and a first supernatant; (b)

precipitating lalp from the first supernatant, in a second precipitation step, with between

about 20% and about 25% alcohol at a pH of between about 6.7 and about 7.3 to form a

second precipitate; (c) re-suspending the second precipitate to form a suspension; (d) mixing

finely divided silicon dioxide (Si0;) with the suspension from step (¢); (¢) filtering the

suspension with a filter press, thereby forming a filter cake and a supernatant; and (f)
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VI . Specific enbodi nents [0347] In one aspect, the present invention

provi des a nethod for preparing an enriched lalp conposition from pl asng,

t he net howlocorprewdng the steps of: (a) providing a cryecpaseoipioaon
fraction; (b) precipitating lalp fromthe cryo-poor plasma fraction in at

| east a first ethanol precipitation reaction to forman |alp-containing
preci pixteetingadalp from thxtitersekayithangalpresiraetion bubficp-teaelyaprepargngrneci pi t at e,
t hereby form n% an .enr%f:?ed lal p conposition; wherein the lalp-precipitate
i s sel éEY P @P?lﬁgnﬁr oau% consisting of a Fraction I+l filter cake, a
Fraction | precipitate, a Fraction I+l1+l1l precipitate, a Fraction Il+l1I
pr eci pi[0394, Incergnicaypodnnents, IalRjseqtiaetefjftost thedhisr Prkediygrtcicelaion aban a
Kistler:Ni i Pt at : S

nvent 1SR RENERL AEb AR Pl AuReR ol ok EDEURTRRGk Y e BEREBY 1y ¢ or
(1al p) wéfeposii be encitoubaredihasigh,thd fikemeks 6d beoneniabomd® mheitstaagabait2 (i)
formng a Fraction 11+l |l precipitate from.a plasma sanple; (ii)

r e- sus pOHER 18 2t eﬁ?%@iv%memrhq exaﬁ%t&nplmrp%ﬂféﬂh ge fOFIRS atpt(f Heoughthe | 411
SusPensIRf cald fof botGRBE A6 10 rfiflGeARCILANG trfiuids, SHIRGAS pRTd h @ sol i d
phase to renove the lalp fromthe Fraction I+l suspension; and (iv)

ext r actanrgdirhent) the pxtraaion bheswlli bt phaselatadtbroagly therfelpea chlgfoabetermen ched
lal p conposition, [034 In one enbodi nent of the methods provided above,
e so PR i BE s b B RBRS A RUAaRtr ol pn e HeegRcto0380] 1 n
one enhpgferRi bofe-¢iRRiIIEY heslehRhOHitsedka R uBoutt JnemimEROth 6@BPr | ses the

steps of: (a) precipitating pr’Ot‘el ns froma cryo-poor_ plasma fraction, in a
first pmewidphens.itomcxdtagiion hiffdy oltbaeenirabatgd teonghidic dtoueakedos allesshol at a
pH of bet a bout. 7 o] i I 16t o PHBERT Lt and a
first saﬁﬁﬁfﬁgtoa%%(%%’%8?2%4& ?%tSPnSgSS’PQi %Q?E)gj’r#tgﬁe&f’i9§s?£s}§g’eﬁjr?a?g‘ﬁt, ina
second ke ot alorOmikk@p, W th between about 20% and about 25% al cohol at
a pH of between about 6.7 and about 7.3 to forma second precipitate; (c)
re-sus ' 0127 [ : (oY eto
For m a 0o o ahgfer dhb i R P 2 (RS BT AR, 1

t he sudpenaileactiondmrai@ptd dhoné enbbdiniear,iangqtdoms sospesisooof it a filter
press, thereby formn filter cake and a supernatant; and (f) extracting
lal p frpmlﬁlﬁ@ﬁﬁ 1S{PEFpa g 09ﬁomalrlﬁn%mer%msi0£ir(3b9}f%tmgr¥lpe$r%f prepari ng
an enr igghathnl [ &iFpAPIR) ShtRRally P3Forhidda @ b Bt laPEqL i ON
provi desgﬁg)#e?ﬁ%éﬁfdggqurée%%?ian%{;an eﬁr?%hgpﬁ%ﬁlgﬂ %Egtl lﬁlélgl tt(e)ra I(él %I p)
conposi dniedmpﬁni‘(lyrfrq)h denlalp ¢dmiqms'ﬁ'toho@ii):<fpmnhl$$r g@fqrhmlgsa wspd)precﬁ)ayﬁo(nb)
precipitating lLa om a plasma sanpl.e to.obtain_.a precipitate

bt r acetargomseytiRe e Rt Pe AR RET i el b e St Fish Shioner

t her ebyexBRARA ChivehA8kr&FHy sedpe thv )l opliBn 4 BITRSRI ikt |MKESRI RpiMeaBingGi pitate is
a Fraction I, Fraction I+l I'+l'Il, Fraction II+l11, Fraction IV-1,

Pr eci pichsareatagraphy fepaingi(viaperf@nprgat lpist anevirglgespyation gremerdstiipnent  of

t he netho rovi.-ded abaqve,; the step. of formng a Fraction | precipitate
conpri stgesrg%F rgg%ﬁll%gd%l}ar]qélg?%ﬁlﬁf Croorﬁog&ggyo- poor plasma fraction, in a first
precipitation step, with between about 6% and about 10% al cohol at a pH of
bet weerd 023 Jp aprefedpd cmbediment. 8qyqoup peaPeSitionsod dalp gff nropided thet #18t e. [ 0353]
I n one i t - r.oV] I l.p 1.8, extracted
froma Iﬁ%@%ﬁ %ﬁlﬂl - %Cﬁpdrﬁgﬁ%éllﬁlg#%, Hltaf:%drgn@g %@gﬁ%ﬁ%ﬁf&gbﬁgﬂ? ng’ agltlgﬁ)s of : (a)
pr eci pidoatposigopisyirevidsd thaoim pacargdobpoorthodasmprifingchid weps dfn(aa i r st

preci pitat.ion. stlglp wi th bet vvee? about .6%.anq. about. .10% al coho}é at a pH of
bet weerPTSBRIAINE 1BPLFRN A 5BXPrPOLT Blasgiadpctpn, i adirfPreqipipdiopstery WA REWECR | 1 st

super nafa it 6% aRA aRSB 0P HIESHN Gt PP LELAS bR BB hD dnldr-BbuSLP &S SRhidnlfirsd N a
second precipitation step, with between about 20% and about 25% al cohol at

a pH ofproepiwe anddOust sictnagand; alddb} cxtragtinglafip fromaths prorpataterweith i tadp e and a
second supernatapt;.(c recipitating lalp from second supernatant, in
2 hi r et Brirety BEPEIR e rtesiP 5 iana about 3% al conol  at

a pH of between about 5.0 to about 5.5 to forma third precipitate and a

third d0p¥HAacarin cavgdinepntekalp aceitigict diom thedingatior IpRciritagr Bticpi tate with
an | al R Rtalg b AeBHESH buffdehRR¥n RHFRARLALALIRAL bR MrEqpRas! ti on.

Generally, the extraction buffer will be re-circulated through the Fraction I precipitate for
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[ 0354] In one enbodi nent of the methods provided above, wherein lalp is
extracted froma Fraction IV-1 precipitate, the nmethod conprising the steps
of : (a) pweanmiat’lBng proteins froma cryo-poor plasm Praatscan/,o43om a fir st
precipitation step, with between about 18% and about 23% al cohol at a pH of
bet ween about 6.7 and about 7.2 to obtain a first precipitate and a first
super natcéneen abbit pmesitgsi andtabergf 2 lagups. f Ingnprefeercd embpdisneps thaexdraction buffersecond

preci pitation step i th between. ahout .18% and abaut. 25%al.cohol at a pH of
bt weor Diisdr-<& 8 el fs 58 R RS ags B SoSBR BRI DA EHE R (o
second #HeCHPhirts. and nddrs ﬁf’e@é’iﬁbdsdﬂlﬁlﬁfdﬁﬁétﬁﬂﬂlé cRifgbtiof bu et Wilhd Recitcalapedt rom
the second precipitate with an lalp extraction buffer, thereby preparing an

enr i chérovgh fredBpgiiogi nrenipitqto B HFtwaesn gheuteRypianies ard apout HA miaERB®dY. provi ded
above, g, t)%fe?f(etdre%o‘aﬂnét{t,qﬂ% IOF-&4ibR %ﬂg@ﬂ%ﬂl%%lcl?ﬂghgke% tfnfo%gﬁ 361 1N
one aspect, e present 1 nvention provides a netho or preparing an

enr i chdoredipiedte fdrphaut! 30hhinutesr I bthbpdmisaiimposs,ttho extfacaon pufismeill Hchre- met hod

conprising the steps of: (a), fractionatinpg a.singl | i.quot of pl as to
obt ai n WiRatthrossh S estRd REFciBfaty gt Pe@wbg%ﬁdgp %a_ac%% 3&3@%@%&
| al p; gstﬂgsi?@or, 8570095 1) B5 f9000% afool F@étllé,mﬁglid,%%}e fimgard fractions

create uring the plasm fractionation wt one or nore extraction

buf fers; C ooling the extracted |al ctions,. thereb reparing an
onr 1 cndl2flls SEhmBESmt Gttt B FaruRbR b iRk T B Y BRERA ov P ded
above, fdif afr&$i8 1VS] prcdipitheN i 68k é@b&ﬂh@ﬁtﬂa@ﬂ{de_@ﬁﬁé’orﬁ&iﬁ%ﬁiotfilél?ﬁs of 1gG

i mmunogl obul i ns and al bum n. [0358] I n one enbodi nent of the nethods

provi dedodded/hat ispecnsresldiyen insthpd gempusiag e steps ot (&) axtractingdakt fremraee bl ood

pr oduct th han. l.al p...[ 0359],. 1 n_one. enbod] nent..of the nethod r.ovi ded
Bbove, TREHGYAbA P BB el el BRE GRS LIEabion < FRretiihy

I pur i tie®s ohd @RPulrite fronr the g cob@abPsiGOHTIINIG bpligiallyipdrfarmiagddist¢snaal
precipitation step, theregéfor m ng a supernatant containing lalp. [0360]
| n one REAMBIEALIPRFECPIP PEasED IRk Iabuior s farerpsEionvEY) emienallyperfpang at least

recipi 3 | i P | | .09 about
0% ol CBRer? SPaTR SRMELEERPLER (B} bRl Rrkohel YOG BRCH AR Kt
aspect ,chtdmatpgraplenitep; ravé i) porfEnong aelsasa onetind dndcoivatinegatinagal atepenr i ched
lal p coF%ogiti on.fromplasma, the nethod conprising the steps of: (a)
ext r actNY§0Y BICRaReoHR HIUsPEslaty $OmROSIUGR- sel ected from the group consi sting
of a Fraction I+l filter cake, a Fraction | precipitate, Fraction

| +1 1 +1 1029 doiapirefatre] eibaditicon afucos bomppesttiquistodiap afer providos tHavark

P ol IR FL A L ALS,A BEECLRl! 3% 00 S OIS B Bhec B e enc

23?&) E) Lﬁ&?igﬁ?ﬂﬁ@ﬁ i PproAde@thas ts§Repak EBED o8 RBApAGing AheRépsTe@d) | al p
precipitating proteins from a cryo-poor plasma fraction, in a first precipitation step, with
between about 6% and about 10% alcohol at a pH of between about 7.0 and about 7.5 to
obtain a first precipitate and a first supernatant; (b) precipitating proteins from the first
supernatant, in a second precipitation step, with between about 20% and about 25% alcohol at
a pH of between about 6.7 and about 7.3 to form a second precipitate and a second
supernatant; (c) precipitating lalp from the second supernatant, in a third precipitation step,
with between about 18% and about 23% alcohol at a pH of between about 5.0 to about 5.5 to
form a third precipitate and a third supernatant; and (d) extracting lalp from the third

precipitate with an lalp extraction buffer, thereby preparing an aqueous composition of Ialp.

[0300] In certain embodiments, lalp is extracted from the Fraction IV-1 precipitate by re-
circulation of an extraction buffer through a filter press containing the Fraction V-1

precipitate. Generally, the extraction buffer will be re-circulated through the Fraction IV-1
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[0362] In one enbodi nent of the nethods provided above, the nethod further
conprises the step of: (h) precipitating lalp, in an additional

preci pi t avoani2atiers WO 2012/ 012773PCT/ US2011/ 045099 [ 0B63]usker1.0mm99

enbodi ment of the nmethods provided above, lalp is precipitated with between
about 20% and about 25% al cohol at a pH of between about 6.0 and about 8.0.
[ 0364] mrecipitrse Earibotivase nbowfS minatayeni ebieut grivwid dd agtiefpered embodistchothef ur t her

B N N ME RS

exchang® mistod andl bbod B0 @hidtiie® NIndnbRY prefehed elpodliatont, iige étfactied btfataiia
containing lalp. [0365] In one enbodi nent of the met hods provi ded above,

t he metisoe- CfrevlﬁWérthr@@grlptrhesfé@cttonéVsl Bigsippte foy betwmﬁh@gt PQmintespdialaut  r st
| h
el uat e 403@ WEPRT hfb e ké}ﬁqé( &ﬁﬁ«}d??mgﬂgﬂb(éﬁra& R e Pé Al i the

heparin nity resin an e ereb ormng a second
el uat e thnghih H’rgctioaﬂ V-1 ptisfihatel for sbvait ratitee nin dnﬁlertehe)odﬁﬁdmm shepr ovi ded

above, the lal p pr in either th i rst or_second eluate js further
enr i chegragipg ! }%r @ﬁéree%%tﬁ&hﬁ%% t[l%@fﬁﬁ%%%é rovifae r&bl?e%t abgi | east
one of 4 ﬁ@ogs' 061 1, tsgtésoﬂoszﬁsel%é SORD! 65368, ’?53%@}’853@9 éi QPO ofosal fhes. [0368]

I n one énbodi’ nent "of the nethods provided above, the’ précipitation
st eps cl@fpoi meregpmatesaddi ti on of al cohol. [0369] In one enbodi nent of the
met hods provi ded above, the pH of the solution is nodified after the

addi ti qo3ef] 1aloaebRibolithcat, ab&wt cOMBofiodshF 151? fapd ﬂé"vﬁi%d Riak afel RBp2éLRoms econd
precipitation step, or third precipitation step y the addition of a pH

modi f yiakraettpentl+11] 987ipjtate n Ioees @n&nﬁdﬁ@ﬁn@n gfuephecannoities opldyiitedvilsdye,

E Eg BrH etg:]iclt 6%, EreeP?%%% l‘t‘)gltagngeth%d &frﬁ%ﬁsll%eﬁcjthafs eRs # Qi exﬂgctltnlgcf%p(ﬁ%ogl 4 %’ganc?lon IIlr]rlﬁl | of
precipitate, (i) optionally performing a first precipitation step to precipitate at least one
impurity from the lalp composition, (iii) optionally performing a second precipitation step to
precipitate lalp from the composition, (iv) optionally performing at least one ion exchange
chromatography step, (v) optionally performing at least one heparin affinity chromatography

step; and (vi) optionally performing at least one viral inactivation or removal step, thereby

preparing an aqueous lalp composition.

[0302] In a preferred embodiment, an lalp composition is provided that is prepared by a
method comprising the steps of: (a) precipitating proteins from a cryo-poor plasma fraction,
in a first precipitation step, with between about 6% and about 10% alcohol at a pH of
between about 7.0 and about 7.5 to obtain a first precipitate and a first supernatant; (b)
precipitating lalp from the first supernatant, in a second precipitation step, with between
about 20% and about 25% alcohol at a pH of between about 6.7 and about 7.3 to form a
second precipitate; and (c) extracting lalp from the second precipitate with an lalp extraction

buffer, thereby preparing an aqueous composition of lalp.

[0303] In certain embodiments, lalp is extracted from a Fraction II+1I1I precipitate by re-
circulation of an extraction buffer through a filter press containing the Fraction I1+I11
precipitate. Generally, the extraction buffer will be re-circulated through the Fraction ITI+I11
precipitate for between about 5 minutes and about 2 hours. In a preferred embodiment, the
extraction buffer will be re-circulated through the Fraction II+11I precipitate for between

about 10 minutes and about 60 minutes. In a more preferred embodiment, the extraction
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[0371] In one enbodi nent of the nethods provided above, the addition of a
pH nodi fyi ng agent conprises the spray addition of a pH nodi fying sol ution.
[ 0372] | rworeizarbrydi nent of t he met hods provi ded above, pChaspiH 1045099
precipitation step is nodified before and after the addition of alcohol,
during and after the addition of alcohol, or before, during, and after the
addi t i dnwfisf wall b@l’ﬂa«tlrw[l@@i?th]fough tmEraghtyoHi HE tecipitatetfer baswhotebopt i ded
above, the cipitation,.ste d far

or oo pit B g g BY FERRES Pl S0t RGBT B e P e

enbodi rent-catulbeg tlﬁh’@h@l@dﬁ Miohded1gedipitaté fe 25b@B0Ghinaxsr acsdtheg | al p
conprises re-circulating an lalp extraction buffer through a filter press

cont ai npdEmentadhmetiagaen blrffegérflélcbteé@%frﬁlaﬁﬁeti Heowghoilie Feastien dtillg of a

Fracti r Ofk: |1 I ion
1511 b foroh Gh o S aon £08°54.90, 9, a ACbO B 4L 201 7 FOPE [Das
I n oneEEUbQ%OMHﬂSOﬂOtme,nHLbﬁdﬁm@mmunded above, the lalp extraction buffer
is recirculated through the filter press for at |east about 10 m nutes.

[0?76] [D80ANE RERABLARRL, A guéoh‘@ cﬁﬁb%qg&nsqu qj.?éj}?f%bﬁ%& thakt BR dr a?ec?ff&ﬁlac“ on

fer is recirculated through t lter r or at |east about
nlnutngiﬁﬂa%mhPmmcmmemeﬁthNHEn%onB1ﬂ¢mmnmﬂtﬁmﬁmepnﬁmdmmﬂnamomeqnmhe lalp

extraction buffe onpri s. a H of. at t abaut 3 uni t.s .di fferent
Pr o e Rihodbh F 1R b RECe PR Bl b meBRR PR s iR T i one
aSpeCt@xhﬁ&n@ﬂﬁﬁﬁ@&nhﬂ%@ﬁ?h&@Aﬂﬁqypﬁ@@nﬁwnﬁﬁQ@Ho&ﬂ@lﬁﬁﬁﬂﬁmgﬁﬁ&ﬁﬂ enriched

| nter-al pha-I'nhibitor (lalp) conposition fron1p | asnma, the method conprising

t he st emclmatlo(la)epé&ﬂoreamliatrgﬁt II@Isborferlmuatypﬁr@mﬂm Yadp eorfipastiind, iy i ng t he
fractlon oQr ?FEIH thet?xfﬁa Bntalns l.al p and
a e a I1r8rnt

Fact or W 10?%!13’ %erf et ﬁ’ﬁg“gn Pl REPGUg tar %smon

resin; (c)

el uti ng(nt)l@@nE@anyqfeernhfn@rmt i1dast dn@&@xﬂeﬁ/@hhﬂfgeachfrdnﬁabgﬁbw ko (b)léﬂtﬁihallyand (d)
eluting the lalp fromthe resin with a second elution buffer, thereby

pr epar iNFEOHRINEH jcapiee hapy gy PRiogrtogradyofer; Anchivd) eplivas Ity pqrfpémgrgesent
' ”Ve”t 'a?'f'eagtr&l\é'%ﬂn??tg{%%ﬁgr ie%ovl%[ﬁgﬁeftlﬁgbdﬂgro 1S eagukﬂisﬁﬁga' pha- I'nhi bi t or

(lal p) conposition asna ri=sin eps of: (a)
extrackmnmohﬂbp froma precipitate forned during the fractionation of
cryo-poor plasnma, wherein the extract contains lalp and Factor H, (b)

bi ndi ng o34 Ih%Ralh%nﬁaﬁdﬁﬁEn%Ieﬁg%h&@&@teﬂ%%'n{‘a BRRA6L £ HElioha0s| WhglienFact or H

does not bind to the anion éxchange resin; and (c) eluting the lalp from
t he redi+illot Flraatnorelw‘t]HIHrprmmltaea:, a Kikderelpyt Pbtsel[uaannﬁealpltan A (zmlédmpaatp

conposition. <$038 on ?E e nmet.h df bove t he
ot hod 't DreiRiFcanbreudt i BT BRELERE Py Hed e Ag B Ry TR e | ched
lal p CQAR®S iukdd0 rk-Budbeh@ BRI FrActRfll Fﬂabﬁorppy-lln& Fradbn(iHIBhEbRSte LRBtIER! P
fromthe heparin affinity colum.

and Nitschmann Precipitate A or Precipitate B precipitate, or Fraction II+111 filter cake at a

ratio of 1 part precipitate to between about 25 parts and about 30 parts of extraction buffer.

In other embodiments, the re-suspension ratio is at or about 1:4 to about 1:40, or from about

1:8 to about 1:30, or from about 1:10 to about 1:20, or from about 1:12 to about 1:18, or from

about 1:13 to about 1:17, or from about 1:14 to about 1:16. In certain embodiments, the ratio

may be about 1:4, 1:5, 1:6, 1:7, 1:8, 1:9, 1:10, 1:11, 1:12, 1:13, 1:14, 1:15, 1:16, 1:17, 1:18,

1:19, 1:20, 1:21, 1:22, 1:23, 1:24, 1:25, 1:26, 1:27, 1:28, 1:29, 1:30, 1:31, 1:32, 1:33, 1:34,

1:35, 1:36, 1:37, 1:38, 1:39, 1:40, or higher. In a preferred embodiment, Ialp is extracted by

re-circulation of the extraction buffer through a filter or filter press containing a Fraction I,

Fraction IV-1, Fraction II+I1I, or Fraction I+II+1II precipitate, a Kistler and Nitschmann

Precipitate A or Precipitate B precipitate, or a Fraction II+11I filter cake.
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[ 0381] In one enbodi nent of the methods provided above, the enriched lalp
conposition is further subjected to at |east one viral inactivation step.
[ 0382] | rwonreizrbrydi nent of t he met hods provi ded above, pPClaSeomaks099

i nactivation step conprises treatnent with a solvent and/or detergent,
nanofiltration, heat treatment, or incubation at |ow pH [0383] In one
embodi rt@A@6]dh cetian wetbhdmrsenpsr on a@muamposneonsqfdgﬂpes pmvededawbwaml therlddp t or
protein h met hods
bt ovi aeamgafen EREMFE b 38 AbEon i oo DRI TR e b

[ 0385] dompeines thhaditior bt off ortridre ¥BIEOALS tHat Mouiesth@bestehe ihfeducad mt@ aeCI es is
Pre- alphalnhlbltor (Pal [0386] In one enbodi nent of the nmethods provided

above, Rl#ena fxagh08 by dlues 4dsiﬂ10§obfa@ awthpd thet fnely disepyseafor ithit rapidtedispersey 0387]
In one tgé gcgﬁ%on rre%t?ﬁ O;g&ﬁécﬁ% hfi%efof DRI O%h g?‘?au? Qm%Séﬁﬁ%ygs tﬁ%hllé{}gggigﬁ | | al p

prepare accor any ‘orie of clains n one
enbodi rentprieé thchstréduchos of albmhm $e.pr ethaﬂtﬂ)jmaba)phsmatfrabte@stby §08%ing. Inhe

protein content. of the solution is | | n.one aspect, e present
i nvent i WP SFOQA RIS SYHEP et A by @sﬁr&bg ! ff@f“@%‘?ﬁp@ﬁ%ﬁ%ﬁl@hﬂﬁy a
met hod \aieie Hhfdtide a rn%ﬂ ﬁl% s6luBbA®: sbiveRt s‘kﬁunc{j §%Q‘Jer%e'ﬂt Yisidgirgodi ment  of
the lalp pharnaceutl itions provid ove | east 95% of the
pr ot ei nlilwonh nfferph Cblﬁ[thSWlty,ltnOdlfyung sblatipn, and the like. In one embodiment, one or

more alcohol precipitation steps is performed by the addition of alcohol to a plasma fraction

by spraying. In a second preferred embodiment, one or more pH adjustment steps is

performed by the addition of a pH modifying solution to a plasma fraction by spraying.

[0307] In certain embodiments, an aqueous lalp composition is provided that is prepared by a
purification method described herein, wherein the method comprises adjusting the pH of a
plasma fraction being precipitated after and/or concomitant with the addition of the
precipitating agent (e.g., alcohol or polyethylene glycol). In some embodiments, the pH of a
plasma fraction being actively precipitated is maintained throughout the entire precipitation
incubation or hold step by continuous monitoring and adjustment of the pH. In one
embodiment adjustment of the pH of a solution is performed by the spray addition of a pH

modifying solution.

[0308] In one embodiment, the present invention provides aqueous lalp compositions
comprising a protein concentration of between about 0.1 g/L and about 250 g/L. In certain
embodiments, the protein concentration of the Ialp composition is between about 0.1 g/L and
about 50 g/L, or between about 0.5 g/L. and about 25 g/L, or between about 1 g/L. and about
10 g/L, or between about 50 g/L. and about 200 g/L, or between about 70 g/L. and about 150
g/L, or between about 90 g/L. and about 120 g/L, or between about 30 g/L. and about 70 g/L,
or about 40 g/L and about 60 g/L or any suitable concentration within these ranges, for
example about 0.1 g/L., 0.2 g/L., 0.3 g/L, 0.4 g/L, 0.5 g/L., 0.6 g/L, 0.7 g/L, 0.8 g/L., 0.9 g/L, 1
g/L,2¢g/L,3¢g/L,4g/L,5¢g/L,6g/L,7g/L,8¢gL,9¢g/L, 10 g/L, or about 15 g/L, 20 g/L, 25
g/L, 30 g/L, 35 g/L, 40 g/L, 45 g/L, 50 g/L, 55 g/L, 60 g/L, 65 g/L, 70 g/L, 75 g/L, 80 g/L, 85
g/L, 90 g/L, 95 g/L, 100 g/L, 105 g/L, 110 g/L, 115 g/L, 120 g/L, 125 g/L., 130 g/L, 135 g/L,
140 g/L, 145 g/L, 150 g/L, 155 g/L, 160 g/L, 165 g/L, 170 g/L, 175 g/L, 180 g/L, 185 g/L,
190 g/L, 195 g/L, 200 g/L, 205 g/L, 210 g/L, 215 g/L, 220 g/L, 225 g/L, 230 g/L, 235 g/L,
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[ 0391] In one enbodi nent of the lalp pharmaceutical conpositions provided
above, the conposition is fornulated for intravenous adm nistration. [0392]
I n one emvodnreemt776f the lalp pharmaceutical conpositi orsTISoMilLGe®IRbOVeE,

t he conposition conprises a |yophilized fornulation of lalp. [0393] In one
aspect, the present invention provides a nmethod for treating a disease or

di sor de0agk.ctSa ed2 50 g/h, ardtighady bf aipesféremd antbodingerts] lelit canmpasdisds hinangof , t he

nmet hod ¢ ri sing administeri a.therapeutically effectiv se. Qf,,an lalp
CormosiiiFbRel A SRS WL RS 4ttt ED S PRI G b SRR 881 0304

[ 0394] Jfmhopeteirade sempositiod WEl BEllN s Pireftde dmdboivent, lhRaglioseasether

di sorder associated with lalp gégfunction IS sepsis. WO

2012/ 0129tE3RCthuspoostoaspddela®os] | n one aspect, the present invention
provides a nmethod for treating a disease or disorder associated with

I ncr eaq0309]| BEiemactheds previdedha@amenllaot fov thic\préparaionuddjldptcomposiaedk hdvargeof , t he
nmet hod conprisin dmnistering a therapeutically effective dose of an lalp
conposi gbieev g%t%@uﬁw AN pBe KBRS gt H3SttaBoWmP " RENGOtR] IR 1 & o 40.

[ 0396] cloﬂlé)ggiﬁoﬁ wm}eiﬂ fvifi Be Iﬂg.t gfgg)r%ﬁ&l S8Ho ARRNE at TRE 2B D36EHOF

di sorder socl w th 1ncreas ma serine protease activity Is
sel ect gbic fatd prathie igreompositien provitpd deresepsli be ladepln ethatrodiodirecrd tabckst

shock, di ssefni | vasgu agw.atian, & byoproliferation, anthrax
o] CRETO P CAneoR ek Gt Oagr &5 TEBCE P o e 5 IR ieDy

di seas@gyrotéaseih@Eorfl o"sﬁﬁ)%ﬁvill%%gi ahioRB prefiérdledrBSodidBs, $184se8% of the

I nflammation. VII. anpl es [0397] The foll ow ng exanples are provi ded by

way of tplal protaimof da compysitioriwilbbe ljp.whya pefdricdicmbodrent, Fi desst %o ekibiel i n
the art, will readjly recogni ze [iet f _non-criti.cal r t t hat
coul d B2 LReRGERtr CoRBRRARLSRLS: 1 Lol PRR S S B TGN T4,
resul t sof thx@bdd pfotdin of the composition will be Ialp. In another preferred embodiment, at least

99% of the total protein of the composition will be Ialp.

B. Pharmaceutical Compositions

[0310] In one aspect, the present invention provides pharmaceutical compositions of plasma-
derived lalp prepared from materials otherwise discarded during the preparation of other
commercially important blood products by plasma fractionation. Pharmaceutical Ialp
compositions prepared by the methods provided herein will have high Ialp content and purity.
For example, lalp compositions provided herein may have a protein concentration of at least
about 1% (w/v) and an lalp content of greater than about 90% purity. These high purity lalp
pharmaceutical compositions and formulations are suitable for therapeutic administration. In
certain embodiments, the pharmaceutical compositions provided herein will consist of
aqueous formulations of Talp formulated for therapeutic administration. In other
embodiments, the pharmaceutical compositions provided herein will consist of lyophilized
formulations of lalp formulated for therapeutic administration after reconstitution with water

for injection (WFI) or a biologically compatible liquid, e.g., a saline or buffered solution.

[0311] In one embodiment, the pharmaceutical compositions provided herein are prepared by
formulating an aqueous Ialp composition isolated using a method provided herein.

Generally, the manufacturing pathway to the formulated composition will include at least
one, preferably at least two, most preferably at least three, viral inactivation or removal steps.

Non-limiting examples of viral inactivation or removal steps that may be employed with the
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[0398] To determ ne an econom cally beneficial schenme for the manufacture
of Inter-al phalnhibitor (lalp) froma plasma sanple, which allows for the
recovery wb 2atdiiei7enal bl ood factors fromthe sane pl asmaTdmsoqliogsoa9 | ot of
pool ed human pl asma was subjected to industrial fractionation according to
the schene outlined in the flow diagramshown in Figure 2. The fate of lalp
i n the methedstaitied hereiniingladd, splvprictetusenitrsatinsht (cHVédeg/ eMgls tBéoad Ghagt! usi ng

Y e e IR TR AR TR o T Ik R LR s S

i dent i fiogabf Whichhrdi@éin @k@%@ly\ﬁmb@om@i by a¢dremoedh il @tieae$s, alwhi ch were
di stingui shed based on their gration on the SDS-PACE gel (Figure 3).

[ 0399] mgp@é@nnmﬁ#rag@rléHama@OWaﬁt@K i Vge Sng 19891(30)839ds éwi Yiupsarahgl. pbol ed
| t t |
DL ST GRS YO RGO R R R A AGHL SR ag! Lon |

| V-1 prre&remcé at theirAduant fogeb paiposesd dndtlow el btutidies at high céngastuss e

typical ly discarded t he mapuf acture of | raction | precjipitate

ae r At PSR B S AP LR < ehdtebeial D4 GDaerIBh Tv: 1

precipitates). As such, it was postulated that lal and Pal could be

purifi e[ﬂ3I2r]dmomhembocﬂinmt ipd:lmtsnacvxmdabu.‘tmpmmdns oéldlparctpovided thgGrand al buni n

manuf acturin rocesses 012 773P 20 5099 npl e 2 [0400]
The pr dLEF L dR G geed R s ORGP BT SHE B et he

f easi bidolipssieibn K 1R prodidb@tnt fs fﬁ?éﬁa@ed:ﬁ}a@ﬁl'eﬂlﬂdlcbfﬁbhbmé ihd REps©IK®) Briefly,
the Fraction II1+l1l filter cake omthe plasma fractionation performed in
Exanpl eextragigng ldipskeomneddastiond - Iafilger ek, éJ@)tGP@lﬁn@ibf pesfor@® afuistTri s (pH 8. 0);

> mM EDTA 1%21(8 I\tla‘C:l ci ellttateaatrle%tﬁooneolf 25 fr(gnrp’fh bﬂljf gorrn sfltﬁolnt i1 f’ake) The

di ssol % P8P nPSBPUTIToNn Whs @ a”%npgd Cemt O and’ filtration

thr ougtbpaoﬁalglépe[rfommlegl d $c@6nd Praeipaaichieép Mlﬁré’cqgftaté hﬂep ﬁeﬁuhé cOgpssits@ENSi on
was then adjusted by diluting tlge sol ution 1 with low salt extraction
buf f er (2SPHMRaf @T%HHHS ap) %S@nmwmhyngq@amitowahwtsp i(¥) erfionplyt i on

chr omatSeio b eSS TSI PIINAS LBFRRRAT AR ABRERIALPIR . 5
EDTA; meabnﬁtmanman@al stdp; Iandeéam) @tiadiléntyopitining Cha I NaBpdsios00 nM NaCl

(25 rri\/ITr|%;,3 5 rri\/IEDTA Nadl ; H% was then used to elute the lalp from
t he DEARSTCRYPIRRFHE RRATBAFFULCH, aIé’I“t? NOSHPInhi ch was col | ected fractionally

as shown by the chromatograph in Figure 4A. Sanples of the eluate fractions
wer e arl88131dd alpyeftrsd emhodimstt, amahlymcsut(délw e@fnwitmrds@@wdad thgtier m ne

that lalp eluted off .of the. anio h e col in.the third of three
o el b forambiitin ta Gt GotecR T metipaEob i By

chro Wﬁtﬂ&hﬂapﬂﬁ%n@h Ut aOfkst ﬁ@ﬂbﬂdt{aﬂn% el Hith, be’eWe%nFAE@dth‘i% BAS 25bu@M0%sNEcohol at
chromat o ra h and gel anal ysis per ormed, concentr at ed, and the

conductd Rt p{beiscn dhue 8 anyd aboitf7ed t%@&éma@d”ést pre@pifeg pnds@)ﬁmt Bunsregantt hen

| ow s BB Pl L SR E RS R, A PRI TR e Rty ©
gr adi enibofir Zov; 564 AN, dleh5DR: Ay¥ NﬁEEStwéé’tﬁaHﬂm 817ia9.d @pbhitd. Dho; fofmmM EDTA;

NaCl) was then used to elute the lalp fromthe DEAE-Sepharose columm, the
el uat e SO EHPIHS (ébllersé‘éﬁeé‘éimlgrth%ﬁ%ﬁ%l”f%ﬂpﬂéte%é%ﬁl HYUSPERSIQH (OFRRSRE aph i n

Figure f‘ﬁi%iy (ﬁ@ﬁi%h%ﬁlc&fl didfic Et‘sg?ggx?l@rtgﬁkﬁsﬁgfsl&?{rut 3 (X)é&é% fﬁyerl%%ﬁeer n bl ot

anal ysi's e seen I n
Hepar i rsuﬁmnlsmn@\am ahlterpuedsntharehy fighenge iker cafke ahd psowirgesnta(fpenteactiad p
conposi_t I n order 't ndustri.al scal e-up

0403 i h th
f or thela pafn %ﬂﬁr—‘?%&aﬁ Hh&’P%%IP cxirpgiioa iy a'@qu f%@m?&téeaﬁmqef‘ﬂ tion
schene wasivied sednblhatsdpeRhPas %pﬁ&%ll%/eﬂr(gphgﬁﬁﬂ% gRlofpHLilion Rerethe

chronat ogr aphy col ums wth a Series of step elutions that are nore
anenablpecpaping alphreacsuiadad compesitawt efrlelpg process. Briefly, an lalp
conposition extracted froma Fraction [1+I1]

[0314] In certain embodiments, lalp is extracted from the filter cake by re-circulation of an
extraction buffer through a filter press containing the filter cake. Generally, the extraction

buffer will be re-circulated through the filter cake for between about 5 minutes and about 2
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WO 2012/ 012773PCT/ US2011/ 045099 filter cake, as described in Exanple 2, was
| oaded ont o a DEAE- Sephar ose chronmat ography columm equilibrated with a | ow
salt buf fwo 20218 Tris; 5 nM EDTA; 65 mM Nad ; pH 8. 0) PCThis2@iongiwed i vity
of the load was simlar to that of the equilibration buffer (about 9
nS/cm. After the load, the colum was washed with buffer containing 65 nM
NaCl f drouss. dolagrefenred @mb@dl(me,w thegextreptinnebutfes Wuhbemdlr@ﬂ@@téthﬁoughﬁbm ties.

The fl t hr.ou h fractlon ontain_ver as sh the West ern
ol ot r oL PR b RELAGRE 1 GBI L] b Bt BB AR PR st
concentdnaiddaferf thé Betretm‘oﬁ ®uffe2wilndd rerdigulapdd tBrdd)sh tife fiddr CEe for Detedkn Was

i ncreased to 100 mM NaCl (conductivity 12.6 nS/cm for 5 CV to elute Factor
H boundbout hainugisuid abquidOgainutes.oeaothes praderresk crabrsdiments e owkiactionen

i ncrea el ute bound
protelﬁﬁ?%%8?¢? J®¢ éq%ﬁ&%ﬂﬂﬁéhﬁ&#%k&@g%ﬁ%&ﬂiﬁ%&@tangﬁhﬁgg shows t hat
this i retndjoratﬁderas,ehe/\aall'actfmsmbttﬂf@rvviﬁd)etr&lcﬁSulhuetttﬂreuglaﬂha filtier gakree“oﬂz(ﬁ)least al p was

then eluyted off of the columm increasin t he oncen ti of the
col urm PEEEBG 0k RACES. Dot 0L TR0y Sb0abo . 55 gt - S5riads Bp Bane of
the col ysniig cpnpherhpgak fol lowed by a shoulder as seen in the

chr omat ogt aph provi de |n Figure 7A. The correspondlng coonmssi e stained

- | |
eor s B T o B ot RS e e SmpG i & Afars PRGN | om ¢ he
230 mM ggfate bl a0Bta RN ﬁ?g&#@ﬂe t pOsicRbodIRARS phEPmEQAHER chbRPoSiabh of

concentration of the poole alp fractions, t he sanpl e was di al yzed agai nst
| ow salIalpbspfoefndqddhattednl@eaneﬁéy@csmtm ¢qmprysmg)thabt@m o (ndxicantingddpdtbns0 mivi
NaCl) . t hrou h m fjl to.renpve any
par t1 ot SeeT et L RERAP BolleRhRE Py ST b SR st E R phar ove
chr omatiege aphin@ity fromediel [d1} bb@?@ﬁnw () aptlﬁwllqu)letfoﬁmtlgerse&&ﬁ MM Tris (pH
8.0); 5 nmM EDTA;, 50 nmM NaClg After the | oad, the colum was washed with
buf f er REeMPiEAtIONAEEPS0 PFAVINGEE afoiron ﬂ&f‘otqmpsmmum@somewl X BerfseRgattlpast

unboun ittle
ar'p. ad i Sl e i phEapty Rop OYEr RpaMPRerkinBihe MR Bl S0 |
step el ahtomatogﬂabley step;t(vi) podembing bi least ohe viral ibadtivetion @SremivAlrsitcp;; amd (VM) EDTA,
NaCl; pH 8.0) was ncrease to 80. MM NaCl to elute fro he col umm.
The SD§P¢1A@?Y(1P-’PI§}H ignggjc Ia ﬂb“\?@’é)él%’roﬁ Hr ympgt}%agt&w%ﬁeﬂgﬁg R hows t hat

t he rquh&bggohalp pool contains sone | ow nol ecular weight inpurities that
coul d be renoved by size exclusion chronatography,

ultrafi tlon/d af ion nd ot net hods we e art
second [h {HE}IBﬁ P§‘E @B@B%%WBF gt 1°8h‘f(t“é905 oht 8%1?#91&%%“&%%3 and
anot herprbh @ PRk m&uﬁﬂ Wredpiedté. thepsatumy prehiredichaelimht dindapot have any
detected inmpurities. This method can be nodified to optlnlzed the process.
In one centpesitine it prowided diat istreenasgdbynapeed sbmpeiging thestepsfl @) st ep, for

Nacr R efledui Rl PR P Sl o R SRR B R o

eI ut i orbeRy6 R andabsut lt)Waleommﬂ £pH W bétwleih filsdut g @ONdndi abbmg7. 1 /o ithinMafskt  An
extended wash at 50 nmM NaCl or at a salt concentration of bel ow 80 mM NaCl

may be PigdRERtpRdE ﬁr%&weﬁ@t% ad (ht %Wﬁtmg kIp BB\ RESCETRCIKIT 21 Blih d

i npurit can be
nodlflé!ﬁ?giﬁﬁqu?p%?' E%s%%é%?g%?ééﬁg% r|s§¥é¥ﬁxa 6&r§§%¥h%%gﬁf

pr ocesgespatiap alphaaokaptiech] f:mnpdmutﬁdreasfsla@nd soI utions conmmonly used in

manuf acturing of biopharnmaceuticals. An exanple is a purification schene
usi ng poSERA hﬁtcgﬁaﬁfeﬁﬁhdﬂen@'ﬁai? 1sTé3§raKt%H iR ARG &tioh @ pPAFHRRSHHfe-

purification is manipulation of conductivity or ionic strength to achieve
separ atdignlagbn phen dé@ucn@db@f(ﬁfvrpkmwngh a ffiflteppiess conkrenibg fiediragjost legmredigitate.

mai nt ai t pH 8, the c Vi t on buff st .be matched
To ¢ ho Gierae B ERE HALkY s Lt aisehist FikePHEe 2 oyst em
i s changegecnS®oBt sadhruﬁésrmtatab@ttt 2 g, oml | CprefekRn| gﬁtboa\tntdnt hie Herdesh whirgh can
be done with standard techni ques used in optinization of chromato raphlc

pr ocessedl be[rgAogplated threugh]ﬂ@q’sw@a lipregipitateefos katiysice gbeii d O ambbigs

describ r t p, n

modi 11 P oa e T Bors ot bRl S R od sBRC MRS Iyeac'n‘ecpfé%eﬁ
skilled in the art and are to be i ncluded within the sp|r|t and purvi ew of
this application and scope of the appended clains. Al publications,
patents, and patent applications cited>herein are hereby incorporated by
reference in their entirety for all purposes.



WO 2012/012773 WHAT IS CLAIMED | S: PCT/ US2011/ 045099 11. A nethod for
preparing an enriched lalp conposition fromplasma, the 2 nethod conpri sing
t he st epswof2128(12)73pr ovi di ng a cryo-poor plasna fracti oRCTASR)11/045099
precipitating lalp fromthe cryo-poor plasnma fraction in at |least a first

Sethanol precipitation reaction to forman |alp-containi n8 precipitate; and
through the Fraction I precipitate for between about 20 minutes and about 40 minutes. In

another preferred embodiment, the extraction buffer will be re-circulated through the Fraction
I precipitate for about 30 minutes. In other embodiments, the extraction buffer will be re-
circulated through the Fraction I precipitate for at least about 5, 10, 15, 20, 25, 30, 35, 40, 45,
50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 105, 110, 115, 120, or more minutes.

[0318] In another embodiment, pharmaceutical compositions of lalp are provided that are
prepared from a Fraction I'V-1 precipitate. In one embodiment, a pharmaceutical composition
of Ialp is provided that is prepared by a method comprising the steps of: (i) extracting lalp
from a Fraction IV-1 precipitate, (i1) optionally performing a first precipitation step to
precipitate at least one impurity from the lalp composition, (iii) optionally performing a
second precipitation step to precipitate lalp from the composition, (iv) optionally performing
at least one ion exchange chromatography step, (v) optionally performing at least one heparin
affinity chromatography step; and (vi) performing at least one viral inactivation or removal

step, thereby preparing a pharmaceutical composition Ialp composition.

[0319] In a preferred embodiment, pharmaceutical compositions of lalp are provided that are
prepared from a Fraction IV-1 precipitate. In a particularly preferred embodiment, an lalp
composition is provided that is prepared by a method comprising the steps of: (a)
precipitating proteins from a cryo-poor plasma fraction, in a first precipitation step, with
between about 6% and about 10% alcohol at a pH of between about 7.0 and about 7.5 to
obtain a first precipitate and a first supernatant; (b) precipitating proteins from the first
supernatant, in a second precipitation step, with between about 20% and about 25% alcohol at
a pH of between about 6.7 and about 7.3 to form a second precipitate and a second
supernatant; (c) precipitating lalp from the second supernatant, in a third precipitation step,
with between about 18% and about 23% alcohol at a pH of between about 5.0 to about 5.5 to
form a third precipitate and a third supernatant; and (d) extracting lalp from the third
precipitate with an lalp extraction buffer, thereby preparing a pharmaceutical composition of

Ialp.

[0320] In certain embodiments, lalp is extracted from the Fraction IV-1 precipitate by re-
circulation of an extraction buffer through a filter press containing the Fraction V-1
precipitate. Generally, the extraction buffer will be re-circulated through the Fraction IV-1
precipitate for between about 5 minutes and about 2 hours. In a preferred embodiment, the

extraction buffer will be re-circulated through the Fraction I'V-1 precipitate for between about
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6(c) extracting lalp fromthe lalp-containing precipitate, thereby formng
an 7enriched lalp conposition; 8wherein the lalp-precipitate is selected
from t he woaor/aemsi sting of a Fraction 9IFII1 filter cake/usaoikoaznpe on |
precipitate, a Fraction FIFIIIl precipitate, a Fraction IFIIl 10
precipitate, Fraction IV-1, a Kistler-Ntschmann Precipitate A and a
Ki st | er ONningtsls aaé abaut B eeiinpics. atner Borei@eiirmeg ehbdd snt, phaegrdractien buffanyillched
I nt er - gl pha-1nhj hitor al 2 osition from plasm he t had
corpr 1 St racief Bl i agdpd P RSCER fof Rh B iR 20 B PR AREopvom
pl asma maduess. #( hothdrerauseeadbaimehe thierexehétwn Bulffel ilbbeed-pirduddted to form a
Fraction IFIIl 5suspension; ) )

through the Fraction IV-1 precipitate for about 30 minutes. In other embodiments, the

extraction buffer will be re-circulated through the Fraction IV-1 precipitate for at least about

5,10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 105, 110, 115,

120, or more minutes.

[0321] In one embodiment, pharmaceutical compositions of lalp are provided that are
prepared from a Fraction II+1III precipitate. In one embodiment, a pharmaceutical
composition of lalp is provided that is prepared by a method comprising the steps of: (i)
extracting lalp from a Fraction II+11I precipitate, (ii) optionally performing a first
precipitation step to precipitate at least one impurity from the Ialp composition, (iii)
optionally performing a second precipitation step to precipitate lalp from the composition,
(iv) optionally performing at least one ion exchange chromatography step, (v) optionally
performing at least one heparin affinity chromatography step; and (vi) optionally performing
at least one viral inactivation or removal step, thereby preparing a pharmaceutical

composition lalp composition.

[0322] In a preferred embodiment, an lalp composition is provided that is prepared by a
method comprising the steps of: (a) precipitating proteins from a cryo-poor plasma fraction,
in a first precipitation step, with between about 6% and about 10% alcohol at a pH of
between about 7.0 and about 7.5 to obtain a first precipitate and a first supernatant; (b)
precipitating lalp from the first supernatant, in a second precipitation step, with between
about 20% and about 25% alcohol at a pH of between about 6.7 and about 7.3 to form a
second precipitate; and (c) extracting lalp from the second precipitate with an lalp extraction

buffer, thereby preparing a pharmaceutical composition of Talp.

[0323] In certain embodiments, lalp is extracted from a Fraction II+1I1I precipitate by re-
circulation of an extraction buffer through a filter press containing the Fraction I1+I11
precipitate. Generally, the extraction buffer will be re-circulated through the Fraction IT+I11
precipitate for between about 5 minutes and about 2 hours. In a preferred embodiment, the
extraction buffer will be re-circulated through the Fraction II+11I precipitate for between
about 10 minutes and about 60 minutes. In a more preferred embodiment, the extraction

buffer will be re-circulated through the Fraction II+I1II precipitate for between about 20
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6(iii) contacting the Fraction IFIll suspension with a solid phase to
renove the 7 lalp fromthe Fraction IFIIl suspension; and 8(iv) extracting
t he | al p woam2ter7sol i d phase, thereby preparing an enripcnas2@hakipoo
conposi tion. 13. The nmethod of claim2, wherein the solid phase corrpri ses
finely 2divided silicon dioxide (5i 02) 14. The nethod of claim2 or 3,

wher ei minkitss ged hloait 46 rmpnutsﬁslmdmeﬂm prefergfemt®daneniy the pmac@pn byffprwilki ns

froma S racti o tep, with
bt weorbebglE g INAER UG T b a1 alrhofhibh o URAEN el o ane
about 7enfhodim&hs, ahdlexarabiiés bufiidresill PetralcBodndd alrt)ughsﬂle Funpgibhatant ;

precipitate for at least about 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85,

90, 95, 100, 105, 110, 115, 120, or more minutes.

[0324] In one embodiment, pharmaceutical compositions of lalp are provided that are
prepared from a Kistler and Nitschmann Precipitate A or B precipitate. In one embodiment,
an aqueous composition of Ialp is provided that is prepared by a method comprising the steps
of: (1) extracting lalp from a Precipitate A or B precipitate, (i1) optionally performing a first
precipitation step to precipitate at least one impurity from the Ialp composition, (iii)
optionally performing a second precipitation step to precipitate lalp from the composition,
(iv) optionally performing at least one ion exchange chromatography step, (v) optionally
performing at least one heparin affinity chromatography step; and (vi) optionally performing
at least one viral inactivation or removal step, thereby preparing a pharmaceutical lalp

composition.

[0325] In certain embodiments, lalp is extracted from a Fraction I, Fraction IV-1, Fraction
[I+111, or Fraction I+1I+11I precipitate, a Kistler and Nitschmann Precipitate A or Precipitate
B precipitate, or a Fraction II+11I filter cake by the addition of a Factor H extraction buffer,
which can be used to re-suspend the Fraction I, Fraction IV-1, or Fraction II+11I precipitate,
Kistler and Nitschmann Precipitate A or Precipitate B precipitate, or Fraction II+11I filter
cake at a typical ratio of 1 part precipitate to between about 25 parts and about 30 parts of
extraction buffer. In other embodiments, the re-suspension ratio is at or about 1:4 to about
1:40, or from about 1:8 to about 1:30, or from about 1:10 to about 1:20, or from about 1:12 to
about 1:18, or from about 1:13 to about 1:17, or from about 1:14 to about 1:16. In certain
embodiments, the ratio may be about 1:4, 1:5, 1:6, 1:7, 1:8, 1:9, 1:10, 1:11, 1:12, 1:13, 1:14,
1:15, 1:16, 1:17, 1:18, 1:19, 1:20, 1:21, 1:22, 1:23, 1:24, 1:25, 1:26, 1:27, 1:28, 1:29, 1:30,
1:31, 1:32, 1:33, 1:34, 1:35, 1:36, 1:37, 1:38, 1:39, 1:40, or higher. In a preferred
embodiment, Ialp is extracted by re-circulation of the extraction buffer through a filter or
filter press containing the Fraction I, Fraction IV-1, or Fraction II+1III precipitate, Kistler and
Nitschmann Precipitate A or Precipitate B precipitate, or Fraction II+111 filter cake. In a
preferred embodiment, lalp is extracted by re-circulation of the extraction buffer through a

filter or filter press containing the Fraction I, Fraction IV-1, or Fraction II+11I precipitate,
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6(b) precipitating lalp fromthe first supernatant, in a second
precipitation step, 7 with between about 20% and about 25% al cohol at a pH
of bet weewoabouti2®37 and about 7.3 8to form a second pr @cirist@t 150990
2012/ 012773PCT/ US2011/ 045099 9(c) re-suspending the second precipitate to
forma suspension; 10(d) mixing finely divided silicon djoxide1£Si02) Wi th
t he sudpeteiand Nitsohmenreredip(taty ;A aReyipitate tBepricpigitethcordirapond-dhl Wierh a
filter(g/ess, thereby formng a filter cake and 13a supernatant; and 14(f)
extracti lalp fromthe filter cake with an lalp extraction buffer,

t her eby

[0326] In certain embodiments, a pharmaceutical composition of Ialp is provided, wherein
the Talp composition is prepared using a purification method described herein, wherein the
method comprises the addition of one or more solutions that would otherwise be introduced
into a plasma fraction by fluent addition, by a method that finely disperses or that rapidly
disperses the solution at the point of addition. For example, in certain embodiments the
method will comprise the introduction of alcohol (e.g., ethanol) into a plasma fraction by
spraying. In other embodiments, solutions that may be added to a plasma fraction by
spraying include, without limitation, a pH modifying solution, a solvent solution, a detergent
solution, a dilution buffer, a conductivity modifying solution, and the like. In a preferred
embodiment, one or more alcohol precipitation steps is performed by the addition of alcohol
to a plasma fraction by spraying. In a second preferred embodiment, one or more pH

adjustment steps is performed by the addition of a pH modifying solution to a plasma fraction
by spraying.

[0327] In certain embodiments, a pharmaceutical composition of Ialp is provided that is
prepared by a purification method described herein, wherein the method comprises adjusting
the pH of a plasma fraction being precipitated after and/or concomitant with the addition of
the precipitating agent (e.g., alcohol or polyethylene glycol). In some embodiments, the pH
of a plasma fraction being actively precipitated is maintained throughout the entire
precipitation incubation or hold step by continuous monitoring and adjustment of the pH. In
one embodiment adjustment of the pH of a solution is performed by the spray addition of a

pH modifying solution.

[0328] In one embodiment, the present invention provides pharmaceutical lalp compositions
comprising a protein concentration of between about 10 g/L and about 250 g/L. In certain
embodiments, the protein concentration of the Ialp composition is between about 50 g/L and
about 200 g/L, or between about 70 g/L. and about 150 g/L, or between about 90 g/L. and
about 120 g/L, or between about 30 g/L. and about 70 g/L, or about 40 g/L and about 60 g/L.,
or any suitable concentration within these ranges, for example about 10 g/L, 15 g/L, 20 g/L,
25 g/L, 30 g/L, 35 g/L, 40 g/L, 45 g/L, 50 g/L, 55 g/L, 60 g/L, 65 g/L., 70 g/L, 75 g/L, 80 g/L,
85 g/L, 90 g/L, 95 /L., 100 g/L, 105 g/L, 110 g/L, 115 g/L, 120 g/L, 125 g/L, 130 g/L, 135
g/L, 140 g/L, 145 ¢/L, 150 g/L, 155 g/L, 160 g/L, 165 g/L, 170 g/L, 175 g/L, 180 g/L, 185
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15preparing an enriched lalp conposition. 15. A nethod for preparing an
enriched Inter-al pha-Inhibitor (lalp) 2 conposition from plasma, the nethod
conpri si nyotzhe/meEps of: 3(a) precipitating lalp from arprasceisssmpd e to
obtain a precipitate, 4(b) extracting lalp fromthe precipitate with an

lalp extraction buffer, thereby 5preparing an enriched lalp conposition,
6wher eigilt 199 gﬁLetﬂSFg/LaZQé) 25, 0¥p/de 1 bp'lh 21 Fphc PO/ LFRRS BIL, 289 8dt.128h 11+111,

7Fracti Preci pict at rec p The net hod
[ actlon i SEELPUEE SRl e R Bl El el et e
preci pitaatnign@gh flokeih EHTeRraIne wildalso mgalsmeli 688ritpNIn dri enBddisént3at
precipitation step, with between about 6% and about 10% al cohol at a pH of
bet weercash gt of the protein in the composition will be Ialp. In a preferred embodiment, at least

95% of the protein in the composition will be Ialp.

[0329] The methods provided herein allow for the preparation of lalp compositions having
very high levels of purity. In one embodiment, at least about 90% of the total protein in a
composition provided herein will be lalp. In a preferred embodiment, at least about 95% of
the total protein in a composition provided herein will be Ialp. In other embodiments, at least
about 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, 99.5%, or more of the total
protein of the composition will be lalp. In one preferred embodiment, at least 96% of the
total protein of the composition will be lalp. In a preferred embodiment, at least 97% of the
total protein of the composition will be lalp. In another preferred embodiment, at least 98%
of the total protein of the composition will be lalp. In another preferred embodiment, at least

99% of the total protein of the composition will be Ialp.

[0330] The pharmaceutical compositions provided herein will typically comprise one or more
buffering agents or pH stabilizing agents suitable for intravenous, subcutaneous, and/or
intramuscular administration. Non-limiting examples of buffering agents suitable for
formulating an lalp composition provided herein include glycine, histidine, or other amino
acids, salts like citrate, phosphate, acetate, glutamate, tartrate, benzoate, lactate, gluconate,
malate, succinate, formate, propionate, carbonate, or any combination thereof adjusted to an
appropriate pH. Generally, the buffering agent will be sufficient to maintain a suitable pH in

the formulation for an extended period of time.

[0331] In some embodiments, the concentration of buffering agent in the formulation will be
between about 5 mM and about 500 mM. In certain embodiments, the concentration of the
buffering agent in the formulation will be about 5 mM, 10 mM, 15 mM, 20 mM, 25 mM, 50,
75, 100, 125, 150, 175, 200, 225, 250, 275, 300, 325, 350, 375, 400, 425, 450, 475, 500 mM
or higher.

[0332] In certain embodiments, the pH of the formulation will be between about pH 4.0 and
pH 8.0.
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47.0 and about 7.5 to obtain a Fraction | precipitate. 17. The method of
claim5, wherein lalp is extracted froma Fraction IV-1 2precipitate, the
met hod cowprosiogri8he steps of: 3(a) precipitating prot ecmaskeiaouzing
cryo-poor plasma fraction, in a first 4 precipitation step, with between
about 6% and about 10% al cohol at a pH of between about 57.0 and about 7.5
t o obt d033H Ihisemt embedinpintsaths wtmacehii¢ad comppationstpaenidedlidsyinmayci pi t at i ng

proteins, fr first.supernatant, i.n second. pregi pitati.on 7,.step, with
et weerPrBRAR BhSereritisd 1R SRaGa ke T SRR LP R ok it N g
about 8imi8ing @x4pley 8f sxatNitély PEefs fichalt enaaflold ssBRENGlySEE k@b kluc8des)

precipitating lalp fromthe second sugernatant, in athird precipitation
step, MIxtpschlayslose dricitsedectesypalyathalsae elyeeilss phiospises. sadigmghiosichet ween

about %o@asgiﬁma&?&ﬁdé caciufh chloride, calcium gluconoglucoheptonate, dimethyl sulfone, and
the like.

[0334] In some embodiments, the formulations provided herein will have osmolarities that
are comparable to physiologic osmolarity, about 285 to 295 mOsmol/kg (Lacy et al., Drug
Information Handbook — Lexi-Comp 1999:1254. In certain embodiments, the osmolarity of
the formulation will be between about 200 mOsmol/kg and about 350 mOsmol/kg, preferably
between about 240 and about 300 mOsmol/kg. In particular embodiments, the osmolarity of
the formulation will be about 200 mOsmol/kg, or 210 mOsmol/kg, 220 mOsmol/kg, 230
mOsmol/kg, 240 mOsmol/kg, 245 mOsmol/kg, 250 mOsmol/kg, 255 mOsmol/kg, 260
mOsmol/kg, 265 mOsmol/kg, 270 mOsmol/kg, 275 mOsmol/kg, 280 mOsmol/kg, 285
mOsmol/kg, 290 mOsmol/kg, 295 mOsmol/kg, 300 mOsmol/kg, 310 mOsmol/kg, 320
mOsmol/kg, 330 mOsmol/kg, 340 mOsmol/kg, 340 mOsmol/kg, or 350 mOsmol/kg. In yet
other embodiments, the osmolarity of the formulation will be higher, for example between
about 200 mOsmol/kg and about 1000 mOsmol/kg, or about 400 mOsmol/kg, 450
mOsmol/kg, 500 mOsmol/kg, 550 mOsmol/kg, 600 mOsmol/kg, 650 mOsmol/kg, 700
mOsmol/kg, 750 mOsmol/kg, 800 mOsmol/kg, 850 mOsmol/kg, 900 mOsmol/kg, 950
mOsmol/kg, 1000 mOsmol/kg, or higher.

[0335] The lalp formulations provided herein are generally stable in liquid form for an
extended period of time. In certain embodiments, the formulations are stable for at least
about 3 months at room temperature, or at least about 4, 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15,
16,17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40,
41,42, 43,44, 45, 46, 47, 48 months or more at room temperature. The formulation will also
generally be stable for at least about 18 months under refrigerated conditions (typically
between about 2°C and about 8°C), or for at least about 21, 24, 27, 30, 33, 36, 39, 42, 45, 48,

51, 54, 57, 60 months or more under refrigerated conditions.

[0336] In other embodiments, the lalp formulations provided herein are generally stable in
lyophilized form for an extended period of time. In certain embodiments, the formulations

are stable for at least about 3 months at room temperature, or at least about 4, 5, 6, 7, 8, 9, 10,
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liforma third precipitate and a third supernatant; and 12(d) extracting
lalp fromthe third precipitate with an lalp extraction buffer, 13thereby
pr epari ngvaroenriehed | al p conposition. WO 2012/ 012773PCT/uss20n130095099
18. The nethod of claimb5, wherein lalp is extracted froma Fraction IV-1

2precipitate, the nethod conprising the steps of: reC| Itating
pr ot ei nd, 12.0. a4.cl5y d6.pdel 8 pll9a§0r921t éo?c3|, ath, 25, R6.27 328319 a p}leégpﬁ éﬂ,ﬁ@n st ep,

with b abou %2 bgut 0 ohoI at. a n about 56.7
ARG AT S R Wi e e i SR 8ol t?“sl?eratﬂ s ant; 6(b)
preci pifoahilBgod wliPalid 8ehctdy Yol stble ﬁalﬂlaﬁlreﬁtﬂfa%\it,l8lrﬂorﬁh§@ffdéﬂfbfﬁg@@ﬂe@| tation
step,

P conditions (typically between about 2°C and about 8°C), or for at least about 21, 24, 27, 30,

33, 36, 39, 42, 45, 48, 51, 54, 57, or 60 months under refrigerated conditions.

[0337] In one aspect, the present invention is also directed to compositions containing lalp
purified according to the present invention and a pharmaceutically acceptable carrier for
systemic or local ocular administration is administered to a mammal in need thereof. The
compositions may further comprise additional therapeutic compounds that may be useful in
the treatment of sepsis, such as for example antibiotics. The therapeutic compositions are
formulated in accordance with methods known in the art for the particular route of

administration desired.

[0338] According to the methods of the present invention, a composition comprising lalp
purified according to the methods described herein and a pharmaceutically acceptable carrier

for systemic or local administration is administered to a mammal in need thereof.

V. Methods of Treatment

[0339] In yet other aspects, it is an object of the invention to provide methods for treating
disorders and diseases associated with reduced lalp function or lalp dysfunction by
administering a therapeutically effective amount of an Ialp composition provided herein. In
one embodiment, the disease or disorder associated with reduced lalp function or lalp

dysfunction is sepsis.

[0340] In one embodiment, the present invention provides a therapeutically effective dose of
an lalp composition prepared by a method disclosed herein for use in a method for treating a
disease or disorder associated with reduced lalp function or lalp dysfunction in a subject in
need thereof. In one embodiment, the disease or disorder associated with reduced lalp

function or lalp dysfunction is sepsis.

[0341] In another aspect, it is an object of the invention to provide methods for treating
diseases and disorders associated with increased plasma serine protease activity by
administering a therapeutically effective amount of an Ialp composition provided herein. In
one embodiment, the disease or disorder associated increased plasma serine protease activity

is selected from sepsis, septic shock, endotoxic shock, disseminated intravascular
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7 with between about 18% and about 25% al cohol at a pH of between about 5.0
to about 5.5 to 8 forma second precipitate and a second supernatant; and
9(c) extraotznrgib@Bp fromthe second precipitate with amrcCiraiSpoigsossoacti on
buffer, 10 thereby preparing an enriched lalp conposition. 19.The nethod
accord| ng to any one of clains 1 to 8 wherein lalp is 2extracted from nore
t han orvea@ul@tmrp ﬁfompéolffclai@wmmthrmmtmmltoho@nf:@ﬂnw@m itingycanushduroiged

I nter-al
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obtain enriched conpositions of 4at |east two bl ood products other than

| al p; 903421dnopaembadimeat. phe presanainvertza provigess ficerpeniically séfaetiverdose of ons

creat edanqld'fp' &gnposmon prepared by a method disclosed herein for use in a method for treating a
disease or disorder associated with increased plasma serine protease activity in a subject in
need thereof. In one embodiment, the disease or disorder associated increased plasma serine
protease activity is selected from sepsis, septic shock, endotoxic shock, disseminated
intravascular coagulation, fibroproliferation, anthrax intoxication, cancer metastasis, tissue
injury during surgery, kidney disease, vascular disease, coagulation, diabetes, and systemic

inflammation.

A. Administration

[0343] In accordance with the present invention, the time needed to complete a course of the
treatment can be determined by a physician and may range from as short as one day to more

than a month. In certain embodiments, a course of treatment can be from 1 to 6 months.

[0344] An effective amount of an lalp preparation is administered to the subject by any
suitable means to treat the disease or disorder. For example, in certain embodiments, lalp
may be administered by intravenous, subcutaneous, and/or intramuscular means. In a
preferred embodiment, a method for treating sepsis in a subject in need thereof is provided

comprising the intravenous (IV) administration of an lalp composition to the patient.

[0345] In certain embodiments, the Talp compositions provided herein can be administered
either systemically or locally. Systemic administration includes: oral, subdermal,
intraperitioneal, subcutaneous, transnasal, sublingual, or rectal routes of administration.
Local administration includes: topical, subcutaneous, intramuscular, and intraperitoneal

routes of administration.

[0346] In certain embodiments, the term “effective amount” refers to an amount of a Talp
preparation that results in an improvement or remediation of disease or condition in the
subject. An effective amount to be administered to the subject can be determined by a
physician with consideration of individual differences in age, weight, the disease or condition
being treated, disease severity and response to the therapy. In certain embodiments, an Ialp
preparation can be administered to a subject at dose of about 5 mg/kilogram to about 2000

mg/kilogram per administration. In certain embodiments, the dose may be at least about 5
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6 the plasma fractionation with one or nore extraction buffers; and 7(c)
pooling the extracted lalp fractions, thereby preparing an enriched lalp
8conposi twor12lnt1773he et hod of cl aim 10, wherein the plPasns2013/045099
fractionated to obtain 2 enriched conpositions of 1gG i munoglobulins and

al bum n. 112. The nethod of claim 10 or 11, wherein the plasm is
fract i ongkedrtad lezsimbauml Gamglkgaet attlemsteeéoom Houngpieode mgékg;ﬂﬂ erg/kh R mglkp.

113. The yret cl ai 1to rt C rising
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conposiA00ang/ki, rnsarmgmgloboonﬂgmg ﬁmeﬁg/ag 1400i BEYk 81450, m/REr F0YM /RS, nssmg a
super nat ant caont al ni ns%

mg/kg, 600 mg/kg, 6 rng/kg, 700 mg/kg, 750 mg/kg, 800 mg/kg, 850 mg/kg, 900 mg/kg,

950 mg/kg, 1000 mg/kg, 1100 mg/kg, 1200 mg/kg, 1300 mg/kg, 1400 mg/kg, 1500 mg/kg,

1600 mg/kg, 1700 mg/kg, 1800 mg/kg,, 1900 mg/kg,, or at least about 2000 mg/kg. The

dosage and frequency of lalp treatment will depend upon, among other factors, the disease or

condition being treated and the severity of the disease or condition in the patient.

VI.  Specific embodiments

[0347] In one aspect, the present invention provides a method for preparing an enriched lalp
composition from plasma, the method comprising the steps of: (a) providing a cryo-poor
plasma fraction; (b) precipitating lalp from the cryo-poor plasma fraction in at least a first
ethanol precipitation reaction to form an lalp-containing precipitate; and (c) extracting lalp
from the Ialp-containing precipitate, thereby forming an enriched Ialp composition; wherein
the lalp-precipitate is selected from the group consisting of a Fraction II+111 filter cake, a
Fraction I precipitate, a Fraction I+1I+111 precipitate, a Fraction II+1I1I precipitate, Fraction

IV-1, a Kistler-Nitschmann Precipitate A, and a Kistler-Nitschmann Precipitate B.

[0348] In one aspect, the present invention provides a method for preparing an enriched
Inter-alpha-Inhibitor (Ialp) composition from plasma, the method comprising the steps of: (i)
forming a Fraction II+1II precipitate from a plasma sample; (ii) re-suspending the Fraction
II+11I precipitate to form a Fraction II+11I suspension; (iii) contacting the Fraction I1+111
suspension with a solid phase to remove the lalp from the Fraction II+III suspension; and (iv)

extracting the lalp from the solid phase, thereby preparing an enriched Ialp composition.

[0349] In one embodiment of the methods provided above, the solid phase comprises finely

divided silicon dioxide (SiO2).

[0350] In one embodiment of the methods provided above, the method comprises the steps
of: (a) precipitating proteins from a cryo-poor plasma fraction, in a first precipitation step,
with between about 6% and about 10% alcohol at a pH of between about 7.0 and about 7.5 to
obtain a first precipitate and a first supernatant; (b) precipitating lalp from the first
supernatant, in a second precipitation step, with between about 20% and about 25% alcohol at

a pH of between about 6.7 and about 7.3 to form a second precipitate; (¢) re-suspending the
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WO 2012/ 012773PCT/ US2011/ 045099 114. The nmet hod of claim 13, wherein the
additional precipitation step 2 conprises precipitation with between about
10% and awoun1218%7al cohol at a pH of between 3about 6. 0PamdSado0ss089 0.

115. A nethod for preparing an enriched lalp conposition fromplasm, the 2
met hod conprising the steps of: 3(6(1%l extracting lalp froma plasma fraction
sel ect ededndamedipigate toofopmaonspassiong(dl ofixiag Emalytdivided sikicon dipkide é9102akath a
Fracti | . Fraction |+l 1411y, Eraction |14111.. Fraction J V- S5Pr.eci pitate
A Cor PreaPprtiTeran B P b O E Y Stu ettt BRF ™ ST EPELSE kb ¢ he
enr i cheftcr 3hle SAMPAPEinbAAL; ahd (RBxtracting lalp from the filter cake with an Ialp

extraction buffer, thereby preparing an enriched lalp composition.

[0351] In one aspect, the present invention provides a method for preparing an enriched
Inter-alpha-Inhibitor (Ialp) composition from plasma, the method comprising the steps of: (a)
precipitating lalp from a plasma sample to obtain a precipitate, (b) extracting lalp from the
precipitate with an lalp extraction buffer, thereby preparing an enriched lalp composition,
wherein the precipitate is a Fraction I, Fraction I+1I+1II, Fraction II+III, Fraction IV-1,

Precipitate A, or Precipitate B precipitate.

[0352] In one embodiment of the methods provided above, the step of forming a Fraction I
precipitate comprises precipitating Ialp from a cryo-poor plasma fraction, in a first
precipitation step, with between about 6% and about 10% alcohol at a pH of between about

7.0 and about 7.5 to obtain a Fraction I precipitate.

[0353] In one embodiment of the methods provided above, wherein lalp is extracted from a
Fraction IV-1 precipitate, the method comprising the steps of: (a) precipitating proteins from
a cryo-poor plasma fraction, in a first precipitation step, with between about 6% and about
10% alcohol at a pH of between about 7.0 and about 7.5 to obtain a first precipitate and a first
supernatant; (b) precipitating proteins from the first supernatant, in a second precipitation
step, with between about 20% and about 25% alcohol at a pH of between about 6.7 and about
7.3 to form a second precipitate and a second supernatant; (c) precipitating lalp from the
second supernatant, in a third precipitation step, with between about 18% and about 23%
alcohol at a pH of between about 5.0 to about 5.5 to form a third precipitate and a third
supernatant; and (d) extracting lalp from the third precipitate with an Ialp extraction buffer,

thereby preparing an enriched lalp composition.

[0354] In one embodiment of the methods provided above, wherein lalp is extracted from a
Fraction IV-1 precipitate, the method comprising the steps of: (a) precipitating proteins from
a cryo-poor plasma fraction, in a first precipitation step, with between about 18% and about
23% alcohol at a pH of between about 6.7 and about 7.2 to obtain a first precipitate and a first
supernatant; (b) precipitating lalp from the first supernatant, in a second precipitation step,

with between about 18% and about 25% alcohol at a pH of between about 5.0 to about 5.5 to
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7addi tional precipitation step, thereby preparing an enriched lalp
conposition. 116. The net hod according to any one of clains 1 to 15, further
conpri si yo2ntewistiep: 3(h) precipitating lalp, in an adecriuseal/ 045099
precipitation step. 117. The nmethod according to claim 16, wherein lalp is
precipitated with 2 between about 20% and about 25% al cohol at a pH of

bet weerforheyecobd prepipitasbant a gcond supgripkat; mad hodxtedoediahyron thisecome of
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lalp fromthe anion exchange resin with an elution buffer,
[0355] In one embodiment of the methods provided above, lalp is extracted from more than

one precipitate fraction.

[0356] In one aspect, the present invention provides a method for preparing an enriched
Inter-alpha-Inhibitor (Ialp) composition from plasma, the method comprising the steps of: (a)
fractionating a single aliquot of plasma to obtain enriched compositions of at least two blood
products other than lalp; (b) extracting lalp from at least two different discard fractions
created during the plasma fractionation with one or more extraction buffers; and (c) pooling

the extracted lalp fractions, thereby preparing an enriched lalp composition.

[0357] In one embodiment of the methods provided above, the plasma is fractionated to

obtain enriched compositions of IgG immunoglobulins and albumin.

[0358] In one embodiment of the methods provided above, the plasma is fractionated to

obtain at least three blood products other than lalp.

[0359] In one embodiment of the methods provided above, the method further comprises the
step of: (g) precipitating impurities from the enriched lalp composition, in an additional

precipitation step, thereby forming a supernatant containing lalp.

[0360] In one embodiment of the methods provided above, the additional precipitation step
comprises precipitation with between about 10% and about 19% alcohol at a pH of between

about 6.0 and about &.0.

[0361] In one aspect, the present invention provides a method for preparing an enriched lalp
composition from plasma, the method comprising the steps of: (a) extracting Ialp from a
plasma fraction selected from the group consisting of a Fraction II+I1I filter cake, a Fraction I
precipitate, Fraction I+1I+11I precipitate, Fraction II+11I precipitate, Fraction IV-1 precipitate,
Precipitate A precipitate, or Precipitate B precipitate; and (b) precipitating impurities from
the enriched lalp composition, in an additional precipitation step, thereby preparing an

enriched lalp composition.

[0362] In one embodiment of the methods provided above, the method further comprises the
step of: (h) precipitating lalp, in an additional precipitation step.
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6t hereby formng a first eluate containing lalp. 119. The nethod of claim
18, further conprising the steps of: 2(i) binding lalp fromthe first

el uate towe2oepEei7a affinity resin; and 3(j) eluting theciraispoffifnesmwe he
heparin affinity resin with an elution buffer, 4 thereby formng a second
el uate containing lalp. 120. The nethod of claim 18 or 19, wherein the lalp
prese nt[03613] eInt0he embhdinght plthe orcthass prayidddbose.ilslpfis preaitasd mithestwear 1. The
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[0364] In one embodiment of the methods provided above, the method further comprises the

steps of: (g) binding lalp from the enriched Ialp composition to an anion exchange resin; and
(h) eluting the Ialp from the anion exchange resin with an elution buffer, thereby forming a

first eluate containing lalp.

[0365] In one embodiment of the methods provided above, the method further comprises the
steps of: (1) binding lalp from the first cluate to a heparin affinity resin; and (j) eluting the
Ialp from the heparin affinity resin with an elution buffer, thereby forming a second eluate

containing lalp.

[0366] In one embodiment of the methods provided above, the lalp present in either the first

or second eluate is further enriched.

[0367] In one embodiment of the methods provided above, at least one of the precipitation

steps comprises spray addition of alcohol.

[0368] In one embodiment of the methods provided above, all of the precipitation steps

comprise spray addition of alcohol.

[0369] In one embodiment of the methods provided above, the pH of the solution is modified
after the addition of alcohol in at least one of the first precipitation step, second precipitation

step, or third precipitation step by the addition of a pH modifying agent.

[0370] In one embodiment of the methods provided above, the pH of the solution is modified
after the addition of alcohol in all of the precipitation steps by the addition of a pH modifying

agent.

[0371] In one embodiment of the methods provided above, the addition of a pH modifying

agent comprises the spray addition of a pH modifying solution.

[0372] In one embodiment of the methods provided above, the pH of a precipitation step is
modified before and after the addition of alcohol, during and after the addition of alcohol, or

before, during, and after the addition of alcohol.

[0373] In one embodiment of the methods provided above, the pH of a precipitation step is

maintained for the entire precipitation step by continuous adjustment of the pH.
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122. The method of claim 21, wherein all of the precipitation steps conprise
2spray addition of alcohol. 123. The nethod according to any one of clains 1
to 22, wwoenre/aibe3pH of 2the solution is nodified aftercrhs2adoiiooon of

al cohol in at |east one of the first precipitation 3step, second
precipitation step, or third precipitation step by the addition of a pH
nodi f yilAg74dgent cmbodinpneointbe wthasts pedvadas abeye,whestep of extaciirg BIp t he

sol ution is.nDdiiiep.Zaftgﬁ t@g %dd%thoqhof ﬁgngO| in auL of ng

pr eci pi PAPTSE 'STL5EBYE #REMBEHTITSR "BHCRFMERSTS PR SAEERE 8 e
met hod fafctioh 8d18teBfirom tBé grodpP @badistinghed addsdtionanH10if fileer phkdyadirdcyiong, 2 agent

conprises the spray addition of a pH nodifying solution. o
Fraction I+II+111, Fraction II+I1I, Fraction IV-1, Precipitate A, or Precipitate B precipitate.

[0375] In one embodiment of the methods provided above, the lalp extraction buffer is re-

circulated through the filter press for at least about 10 minutes.

[0376] In one embodiment of the methods provided above, the lalp extraction buffer is re-

circulated through the filter press for at least about 30 minutes.

[0377] In one embodiment of the methods provided above, the lalp extraction buffer
comprises has a pH of at least about 0.3 units different from the isoelectric point of at least

one lalp protein.

[0378] In one aspect, the present invention provides a method for preparing an enriched
Inter-alpha-Inhibitor (Ialp) composition from plasma, the method comprising the steps of: (a)
extracting lalp from a precipitate formed during the fractionation of cryo-poor plasma,
wherein the extract contains lalp and Factor H; (b) binding the lalp and Factor H to an anion
exchange resin; (c) eluting the Factor H from the resin with a first elution buffer; and (d)
cluting the Ialp from the resin with a second elution buffer, thereby preparing an enriched

Ialp composition.

[0379] In one aspect, the present invention provides a method for preparing an enriched
Inter-alpha-Inhibitor (Ialp) composition from plasma, the method comprising the steps of: (a)
extracting lalp from a precipitate formed during the fractionation of cryo-poor plasma,
wherein the extract contains lalp and Factor H; (b) binding the lalp to an anion exchange
resin under conditions where Factor H does not bind to the anion exchange resin; and (c)
cluting the lalp from the resin with an elution buffer, thereby preparing an enriched lalp

composition.

[0380] In one embodiment of the methods provided above, the method further comprises the
steps of: (¢) binding the Ialp in the enriched Ialp composition to a heparin affinity column;

and (f) eluting the Ialp from the heparin affinity column.

[0381] In one embodiment of the methods provided above, the enriched lalp composition is

further subjected to at least one viral inactivation step.
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126. The met hod according to any one of clains 1 to 25, wherein the pH of 2a
precipitation step is nodified before and after the addition of alcohol,
duri ng amstoabt2an2t/he 3addition of al cohol, or before, decirng2oiandgoadter the
addition of alcohol. 127.The nmethod according to any one of clainms 1 to 26,
wherein the pH of 2a precipitation step is maintained for the entire

pr eci pil03831dn ot embbgimsonhel the oweshasld jpustidadritbowns, the vind ipadtivatid spe net hod
accordi ng to any.one of cl ai 1.t0,27 erei-n the st f 2extracting

o b conpSeaanaf Bl LRI afo bl buelt SR O Feef BeflbsfSH' 77 1 Vor
press 3samhabmnhigwapHRl asma fraction selected fromthe group consisting of a
Fraction I1+l1l filter 4cake, a Fraction |, Fraction I+l 1+l1l, Fraction

HEHTTT 105833Gh 08P ch¥odimeht SER hictidis Provilicd®fPo6& aRiddl fiur&-AECIHRIiRE -
protein (lalp) species is isolated.

[0384] In one embodiment of the methods provided above, the lalp species is Inter-alpha-

Trypsin Inhibitor (1al).

[0385] In one embodiment of the methods provided above, the lalp species is Pre-alpha-
Inhibitor (Pal).

[0386] In one embodiment of the methods provided above, the lalp species is isolated by an

antibody affinity method.

[0387] In one aspect, the present invention provides an aqueous solution of Ialp prepared by

a method according to any one of claims 1 to 40.

[0388] In one embodiment of the Ialp solutions provided above, at least 90% of the protein

content of the solution is lalp.

[0389] In one aspect, the present invention provides a pharmaceutical composition of Ialp

prepared by a method according to any one of claims 1 to 40.

[0390] In one embodiment of the lalp pharmaceutical compositions provided above, at least

95% of the protein content of the solution is lalp.

[0391] In one embodiment of the lalp pharmaceutical compositions provided above, the

composition is formulated for intravenous administration.

[0392] In one embodiment of the lalp pharmaceutical compositions provided above, the

composition comprises a lyophilized formulation of Talp.

[0393] In one aspect, the present invention provides a method for treating a disease or
disorder associated with Ialp dysfunction in a subject in need thereof, the method comprising
administering a therapeutically effective dose of an lalp composition prepared by a method

according to any one of claims 1 to 40.

[0394] In one embodiment of the methods provided above, the disease or disorder associated

with lalp dysfunction is sepsis.

&9



129. The nmethod of claim 28, wherein the lalp extraction buffer is re-
2circul ated through the filter press for at |east about 10 m nutes. 130. The
nmet hod ofwol2aizmi283 wherein the lalp extraction buffer iPETUIS2012085002l at ed
through the filter press for at |east about 30 mnutes. WO

2012/ 012773PCT/ US2011/ 045099 131. The net hod according to any one of clains
1 to 3d03%Hdnena asriset, tlwlme@akmaﬁtQMObd¢Saeme&©dﬁ®n twgngasiwaaqmrof at Ieast
about Odl3 (gnats dltff {tlf?nra lasmia |5 98! Fotes, tl\FPl f) t1nn (ﬁp

prot ei >33 200§ bcepéeﬂﬁé ?I% Seélﬁleé’ﬁ?ecsﬁé‘ﬁ "Rt AP R M 3

(lal p) tBe RARATLIPORInE RAMIMbtaSHBa t&?@eﬁﬁéaﬂ@@ﬂ%@tﬁfw dosé Bfart hep séapssitdn

prepared by a method according to any one of claims 1 to 40.

[0396] In one embodiment of the methods provided above, the disease or disorder associated
with increased plasma serine protease activity is selected from the group consisting of sepsis,
septic shock, endotoxic shock, disseminated intravascular coagulation, fibroproliferation,

anthrax intoxication, cancer metastasis, tissue injury during surgery, kidney disease, vascular

disease, coagulation, diabetes, and systemic inflammation.

VII. Examples

[0397] The following examples are provided by way of illustration only and not by way of
limitation. Those of skill in the art will readily recognize a variety of non-critical parameters

that could be changed or modified to yield essentially the same or similar results.
Example 1

[0398] To determine an economically beneficial scheme for the manufacture of Inter-alpha-
Inhibitor (Ialp) from a plasma sample, which allows for the recovery of additional blood
factors from the same plasma sample, a lot of pooled human plasma was subjected to
industrial fractionation according to the scheme outlined in the flow-diagram shown in Figure
2. The fate of lalp in the industrial fractionation process was followed by Western blot using
an antibody specific for the small subunit, bikunin. Due to the size difference between lal
and Pal, the anti-bikunin antibody allowed for the identification of both proteins in the
fractionation process, which were distinguished based on their migration on the SDS-PAGE

gel (Figure 3).

[0399] As seen in Figure 3, a majority of the lalp present in the pooled plasma sample was
fractionated into three major fractions, the Fraction I precipitate, the Fraction II+111
precipitate filter cake, and the Fraction IV-1 precipitate. Advantageously, all three of these
fractions are typically discarded during the manufacture of IgG (Fraction I precipitate and
Fraction II+I1I filter cake) and albumin (Fraction I and Fraction IV-1 precipitates). As such,
it was postulated that Ial and Pal could be purified from these fractions, without modification

to the IgG and albumin manufacturing processes.
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3(a) extracting lalp froma precipitate forned during the fractionation of
cryo- 4 poor plasma, wherein the extract contains lalp and Factor H 5(b)
bi ndi ng twe 2belqp2mad Factor H to an ani on exchange resi RCTA[Se)11043009 Ng t he
Factor Hfromthe resin with a first elution buffer; and 7(d) eluting the
lalp fromthe resin with a second elution buffer, thereby 8 preparing an
enr i chdéxample 2conposition. 133. A method for preparing an enriched

I nter-al pha-1nhibitor (lalp) 2 conposition from plasnma, the nethod

. . 3 ] i | ecil.pi oo d
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cont ai n&trh&lng landfréractfactidn THEID) filkdr Rakd) BridTsy, tal frattnai ldNfilost cekehamge

resin L{ﬂg] Slrasrgg ?rgicttioin%‘pign \Il)@refzorr?nelcziaﬁ(l: EE())(arlmple 1 was dissolved in an lalp extraction buffer
(25 mM Tris (pH 8.0); 5 mM EDTA; 200 mM NaCl) at a ratio of 25:1 (mL buffer:g
filtercake). The dissolved protein solution was clarified by centrifugation and filtration
through a 0.45 um filter. The conductivity of the resulting suspension was then adjusted by

diluting the solution 3:1 with low salt extraction buffer (25 mM Tris (pH 8.0); 5 mM EDTA).

[0401] The clarified Fraction II+II filter cake suspension was then loaded onto a DEAE-
Sepharose chromatograph column equilibrated with a low salt buffer (25 mM Tris; 5 mM
EDTA; 50 mM NaCl; pH 8.0). A linear gradient from 50 mM NaCl to 500 mM NaCl (25
mM Tris; 5 mM EDTA; NaCl; pH 8.0) was then used to elute the lalp from the DEAE-
Sepharose column, the eluate of which was collected fractionally as shown by the
chromatograph in Figure 4A. Samples of the cluate fractions were analyzed by Western blot
analysis (Figures 4B and 4C) to determine that lalp eluted off of the anion exchange column

in the third of three major peaks.

[0402] The third elution peak from the DEAE-Sepharose chromatography elution, containing
Ialp, was pooled based on the chromatograph and gel analysis performed, concentrated, and
the conductivity was reduced by buffer exchange. The lalp solution was then loaded onto a
Heparin-Sepharose chromatography column equilibrated with a low salt buffer (25 mM Tris
(pH 8.0); 5 mM EDTA; 50 mM NaCl). A linear gradient from 50 mM NaCl to 500 mM
NaCl (25 mM Tris (pH 8.0); 5 mM EDTA; NaCl) was then used to elute the lalp from the
DEAE-Sepharose column, the eluate of which was collected fractionally as shown by the
chromatograph in Figure 5SA. Samples of the eluate fractions were analyzed by Western blot
analysis. As can be seen in Figure 5B, lalp eluted from the Heparin-Sepharose column in a

single peak, which provides a pure lalp composition.

Example 3

[0403] In order to aid with the industrial scale-up for the lalp purification after extraction, an
alternate purification scheme was devised that replaces the salt gradient elution of the
chromatography columns with a series of step elutions that are more amenable to a large

scale manufacturing process. Briefly, an lalp composition extracted from a Fraction II+11I
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6 H does not bind to the anion exchange resin; and 7(c) eluting the lalp
fromthe resin with an elution buffer, thereby preparing an 8enriched lalp
conposi t iwp.20tk/@et1e steps of: 3 4 columm; and 5 34. The mrerhisdoiof4zbai m 32
or 33, wherein the nethod further conprises (e) binding the lalp in the
enriched lalp conposition to a heparin affinity (f) eluting the lalp from
t he heddtar gales f$ déseybasbindinample 2, was loaded onto a DEAE-Sepharose chromatography

column equilibrated with a low salt buffer (25 mM Tris; 5 mM EDTA; 65 mM NaCl; pH
8.0). The conductivity of the load was similar to that of the equilibration buffer (about 9
mS/cm). After the load, the column was washed with buffer containing 65 mM NacCl for 5
column volumes (CV) to remove the unbound protein impurities. The flow-through fractions

contain very little lalp as shown by the Western blot results in Figure 7C.

[0404] In a first step clution, the salt concentration of the buffer (25 mM Tris (pH 8.0); 5 mM
EDTA; NaCl) was increased to 100 mM NaCl (conductivity 12.6 mS/cm) for 5 CV to elute
Factor H bound to the column. The salt concentration of the buffer was then increased to 155
mM NaCl (conductivity 18 mS/cm) for 6 CV to elute bound protein impurities from the
column. The Western blot analysis shows that this intermediate wash fraction contains little
lalp (Figure 7C). lalp was then eluted off of the column by increasing the salt concentration
of the column to 230 mM NaCl (conductivity of about 25 mS/cm). The lalp came off the
column in a sharp peak followed by a shoulder, as seen in the chromatograph provided in
Figure 7A. The corresponding coomassie stained SDS-PAGE gel (Figure 7B) and Western
blot (Figure 7C) show that the majority of the Factor H is in the peak. The major lalp

fractions from the 230 mM NaCl elution were pooled together.

[0405] To reduce the salt concentration of the pooled Ialp fractions, the sample was dialyzed
against low salt buffer to reduce the conductivity to about 8 mS/cm (around 50 mM NaCl).
The sample was then passed through a 0.45 pum filter to remove any particulates. The filtered
sample was then loaded onto a Heparin-Sepharose chromatography column equilibrated with
a low salt buffer (25 mM Tris (pH 8.0); 5 mM EDTA; 50 mM NaCl). After the load, the
column was washed with buffer containing 50 mM NacCl for 5 column volumes (CV) to
remove the unbound protein impurities. The flow-through fractions contain very little lalp as

shown by the Western blot results in Figure 8C.

[0406] In a first step elution, the salt concentration of the buffer (25 mM Tris; 5 mM EDTA;
NaCl; pH 8.0) was increased to 80 mM NaCl to elute Ialp from the column. The SDS-PAGE
(Figure 8B) and Western blot (Figure 8C) analysis shows that the resulting Ialp pool contains
some low molecular weight impurities that could be removed by size exclusion
chromatography, ultrafiltration/diafiltration, and other methods well known in the art. A
second elution step was performed with buffer containing 107 mM NaCl and another Ialp

peak was eluted off the column. This fraction did not have any detected impurities. This
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135. The nmethod according to any one of clains 1 to 34, wherein the
2enriched lalp conposition is further subjected to at | east one viral
I nact i vatwonostmapr73136. The nmet hod of claim 35, wherein Phe/UsRE1AI045099

i nactivation step conprises 2treatnent with a solvent and/or detergent,

nanofiltration, heat treatnment, or incubation at low 3 pH WO
2012/ omath@@whﬂsmmﬁﬁ@%@g@mm?mm@m Hodnacabedineyt, tabl cd e lehremey bel ai s

1 to 36, erei.n nter.: ki bi t. otein ecies is
o ai o O TEHRR BBl Bafthh na I NG BRa N b gl TGRS
| nt er - Jopi®t NaCl. The load and wash may still be performed at 50 mM NaCl, and Factor H

elution may be done, for example, with buffer containing 107 mM NaCl. An extended wash

at 50 mM NaCl or at a salt concentration of below 80 mM NaCl may be added after loading

in an attempt to remove more weakly bound impurities from the Ialp pool.

[0407] The above chromatography steps can be modified to use buffer systems other than
Tris/EDTA at pH 8. These processes can be adapted for buffers and solutions commonly
used in manufacturing of biopharmaceuticals. An example is a purification scheme using
phosphate buffer at pH 7. The key parameter to successful purification is manipulation of
conductivity or ionic strength to achieve separation of the desired compound. If pH of the
buffer system is maintained at pH 8, the conductivity of the elution buffers must be matched
to the purification process described here. If the pH of the buffer system is changed, some
adjustment of the ionic strength will be needed which can be done with standard techniques

used in optimization of chromatographic processes.

[0408] It is understood that the examples and embodiments described herein are for
illustrative purposes only and that various modifications or changes in light thereof will be
suggested to persons skilled in the art and are to be included within the spirit and purview of
this application and scope of the appended claims. All publications, patents, and patent
applications cited herein are hereby incorporated by reference in their entirety for all

purposes.
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2Trypsin Inhibitor (lal). 139. The nethod of claim 37, wherein the lalp
species is Pre-al pha- 2Inhibitor (Pal). 140. The nmet hod according to any one
of cl ai newB20t2001393 wherein the lalp 2species is isol at edThgs2@n/oasuw? body
affinity method. 141. A aqueous solution of lalp prepared by a nmethod
according to any one 2of clainms 1 to 40. 142. The aqueous solution of claim
41, wheWHAT H CLASMEDS of the protein 2content of the solution is lalp.
143. A pharmaceutical conposition of lalp prepared by a nethod according 2

to angy one of clai i 1 A%leﬁloo'd for preparing an enriched Ialp composition from plasma, the

2 method comprising the steps of:

(a) providing a cryo-poor plasma fraction;

(b) precipitating lalp from the cryo-poor plasma fraction in at least a first
ethanol precipitation reaction to form an lalp-containing precipitate; and

(c) extracting lalp from the lalp-containing precipitate, thereby forming an
enriched lalp composition;

wherein the lalp-precipitate is selected from the group consisting of a Fraction

© 0 N o U bW

[I+11T filter cake, a Fraction I precipitate, a Fraction I+1I+111 precipitate, a Fraction II+I11
10  precipitate, Fraction IV-1, a Kistler-Nitschmann Precipitate A, and a Kistler-Nitschmann

11  Precipitate B.

1 2. A method for preparing an enriched Inter-alpha-Inhibitor (Ialp)
2 composition from plasma, the method comprising the steps of:

(1) forming a Fraction II+1II precipitate from a plasma sample;

4 (i) re-suspending the Fraction II+III precipitate to form a Fraction II+111

5  suspension;

6 (iii) contacting the Fraction II+1II suspension with a solid phase to remove the
7 lalp from the Fraction II+III suspension; and

8 (iv) extracting the Ialp from the solid phase, thereby preparing an enriched

9  lalp composition.

1 3. The method of claim 2, wherein the solid phase comprises finely

2 divided silicon dioxide (Si10,).

1 4. The method of claim 2 or 3, wherein the method comprises the steps
2 of:

3 (a) precipitating proteins from a cryo-poor plasma fraction, in a first

4  precipitation step, with between about 6% and about 10% alcohol at a pH of between about

7.0 and about 7.5 to obtain a first precipitate and a first supernatant;
(b) precipitating lalp from the first supernatant, in a second precipitation step,

with between about 20% and about 25% alcohol at a pH of between about 6.7 and about 7.3

0 N O U

to form a second precipitate;
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144. The pharmaceutical conposition of claim43, wherein at |east 95% of
2the protein content of the solution is lalp. 145. The pharnaceuti cal
conposi t iwp 2a0meTBNg to claim43 or 44, wherein 2 the ®OWAS301I0EIV99 S
formul ated for intravenous adm nistration. 146. The pharmaceuti cal
conmposi tion of claima43 or 44, wherein the 2conposition conprises a

| yopHi | i zed for rrul(a)neowsmffndmltbe semizd;\rmth@doﬁ@mw@amsmgl a di sease or

di sqrder associ at Wi t.h nct in _need th
the et compri arhgttisf S BoiEitas! dftos PubePUih A5 suialBR Iw G368 o
an Il p (epnposition prepared by a nmethod according to any 4one of clains 1
to 40. 148. The nethod of claim47, wherein the disease or_ disorder
assddi at ed (e) filtering the suspension with a filter press, thereby forming a filter cake and

13 asupernatant; and

14 (f) extracting Ialp from the filter cake with an Ialp extraction buffer, thereby

15  preparing an enriched lalp composition.

1 5. A method for preparing an enriched Inter-alpha-Inhibitor (Ialp)

2 composition from plasma, the method comprising the steps of:

3 (a) precipitating lalp from a plasma sample to obtain a precipitate,

4 (b) extracting lalp from the precipitate with an lalp extraction buffer, thereby

preparing an enriched lalp composition,
6 wherein the precipitate is a Fraction I, Fraction I+II+1I11, Fraction I1+III,

7 Fraction IV-1, Precipitate A, or Precipitate B precipitate.

1 6. The method of claim 5, wherein the step of forming a Fraction I

2 precipitate comprises precipitating lalp from a cryo-poor plasma fraction, in a first

3 precipitation step, with between about 6% and about 10% alcohol at a pH of between about
4 7.0 and about 7.5 to obtain a Fraction I precipitate.

1 7. The method of claim 5, wherein Ialp is extracted from a Fraction IV-1
2 precipitate, the method comprising the steps of:

3 (a) precipitating proteins from a cryo-poor plasma fraction, in a first

4  precipitation step, with between about 6% and about 10% alcohol at a pH of between about
5 7.0 and about 7.5 to obtain a first precipitate and a first supernatant;

(b) precipitating proteins from the first supernatant, in a second precipitation
step, with between about 20% and about 25% alcohol at a pH of between about 6.7 and about

7.3 to form a second precipitate and a second supernatant;

O 00 N O

(c) precipitating lalp from the second supernatant, in a third precipitation step,
10  with between about 18% and about 23% alcohol at a pH of between about 5.0 to about 5.5 to
11 form a third precipitate and a third supernatant; and

12 (d) extracting lalp from the third precipitate with an lalp extraction buffer,

13 thereby preparing an enriched lalp composition.
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2m th lalp dysfunction is sepsis. 149. A nethod for treating a disease or
di sorder associated with increased 2 plasna serine protease activity in a
subj ect iwoneexdittrer eof, t he met hod conpri si ng 3adm ni SPEMiU$g01a/045099
therapeutically effective dose of an lalp conposition prepared by a nethod
4 according to any one of clains 1 to 40. 150. The net hod of cl ai m 49,
wherein the disease or disorder associated 2with increased plasna serine

protdase activity §s selhegnethod pbetpinhe wiraseip lelons ptdctrd fofm & dipastion I¥skept i ¢
shoc5 &ﬁg$@2§ Qhégﬁ %dcﬁhgﬁgggﬂﬁhg SO@travascular coagul ati on,

fibropr |on toxicat1on, cancer netastasis, tissue injury
duriBg surgery, kmdn@ymghaﬁqgﬁomMﬁiﬁnhamnﬁﬂmﬁﬁ@ﬁﬁnmdﬂagumaﬁHGMM di abet es,

and system.c inflammtion.
4"~ precipitation step, with between about 18% and about 23% alcohol at a pH of between about
6.7 and about 7.2 to obtain a first precipitate and a first supernatant;
(b) precipitating lalp from the first supernatant, in a second precipitation step,
with between about 18% and about 25% alcohol at a pH of between about 5.0 to about 5.5 to

form a second precipitate and a second supernatant; and

O 00 N o o,

(c) extracting lalp from the second precipitate with an Talp extraction buffer,

10  thereby preparing an enriched lalp composition.

1 9. The method according to any one of claims 1 to 8, wherein lalp is

2 extracted from more than one precipitate fraction.

1 10. A method for preparing an enriched Inter-alpha-Inhibitor (Ialp)
2 composition from plasma, the method comprising the steps of:

(a) fractionating a single aliquot of plasma to obtain enriched compositions of

4 at least two blood products other than lalp;

5 (b) extracting lalp from at least two different discard fractions created during
6  the plasma fractionation with one or more extraction buffers; and

7 (c) pooling the extracted lalp fractions, thereby preparing an enriched lalp

8  composition.

1 11.  The method of claim 10, wherein the plasma is fractionated to obtain

2 enriched compositions of IgG immunoglobulins and albumin.

1 12.  The method of claim 10 or 11, wherein the plasma is fractionated to

2 obtain at least three blood products other than lalp.

1 13.  The method according to any one of claims 1 to 12, further comprising
2 the step:
3 (g) precipitating impurities from the enriched lalp composition, in an

4 additional precipitation step, thereby forming a supernatant containing lalp.
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14.  The method of claim 13, wherein the additional precipitation step
comprises precipitation with between about 10% and about 19% alcohol at a pH of between

about 6.0 and about &.0.

15. A method for preparing an enriched lalp composition from plasma, the
method comprising the steps of:

(a) extracting lalp from a plasma fraction selected from the group consisting
of a Fraction II+1II filter cake, a Fraction I, Fraction I+1I+I1I, Fraction II+III, Fraction IV-1,
Precipitate A, or Precipitate B precipitate; and

(b) precipitating impurities from the enriched lalp composition, in an

additional precipitation step, thereby preparing an enriched Ialp composition.

16.  The method according to any one of claims 1 to 15, further comprising
the step:
(h) precipitating lalp, in an additional precipitation step.

17.  The method according to claim 16, wherein lalp is precipitated with

between about 20% and about 25% alcohol at a pH of between about 6.0 and about 8.0.

18.  The method according to any one of claim 1 to 16, further comprising
the steps of:

(g) binding lalp from the enriched Ialp composition to an anion exchange
resin; and

(h) eluting the Ialp from the anion exchange resin with an elution buffer,

thereby forming a first eluate containing lalp.

19. The method of claim 18, further comprising the steps of:
(1) binding lalp from the first eluate to a heparin affinity resin; and
(j) eluting the Ialp from the heparin affinity resin with an elution buffer,

thereby forming a second eluate containing lalp.

20.  The method of claim 18 or 19, wherein the lalp present in either the

first or second eluate is further enriched.

21.  The method according to any one of claims 1 to 20, wherein at least

one of the precipitation steps comprises spray addition of alcohol.
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22. The method of claim 21, wherein all of the precipitation steps comprise

spray addition of alcohol.

23.  The method according to any one of claims 1 to 22, wherein the pH of
the solution is modified after the addition of alcohol in at least one of the first precipitation
step, second precipitation step, or third precipitation step by the addition of a pH modifying

agent.

24.  The method of claim 23, wherein the pH of the solution is modified
after the addition of alcohol in all of the precipitation steps by the addition of a pH modifying

agent.

25.  The method of claim 23 or 24, wherein the addition of a pH modifying

agent comprises the spray addition of a pH modifying solution.

26.  The method according to any one of claims 1 to 25, wherein the pH of
a precipitation step is modified before and after the addition of alcohol, during and after the

addition of alcohol, or before, during, and after the addition of alcohol.

27.  The method according to any one of claims 1 to 26, wherein the pH of
a precipitation step is maintained for the entire precipitation step by continuous adjustment of

the pH.

28.  The method according to any one of claims 1 to 27, wherein the step of
extracting lalp comprises re-circulating an lalp extraction buffer through a filter press
containing a plasma fraction selected from the group consisting of a Fraction II+111 filter
cake, a Fraction I, Fraction I+II+111, Fraction II+III, Fraction IV-1, Precipitate A, or

Precipitate B precipitate.

29.  The method of claim 28, wherein the lalp extraction buffer is re-

circulated through the filter press for at least about 10 minutes.

30.  The method of claim 28, wherein the Ialp extraction buffer is re-

circulated through the filter press for at least about 30 minutes.
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31.  The method according to any one of claims 1 to 30, wherein the lalp
extraction buffer comprises has a pH of at least about 0.3 units different from the isoelectric

point of at least one lalp protein.

32. A method for preparing an enriched Inter-alpha-Inhibitor (Ialp)
composition from plasma, the method comprising the steps of:

(a) extracting lalp from a precipitate formed during the fractionation of cryo-
poor plasma, wherein the extract contains lalp and Factor H;

(b) binding the Ialp and Factor H to an anion exchange resin;

(c) eluting the Factor H from the resin with a first elution buffer; and

(d) eluting the Talp from the resin with a second elution buffer, thereby

preparing an enriched lalp composition.

33. A method for preparing an enriched Inter-alpha-Inhibitor (Ialp)
composition from plasma, the method comprising the steps of:

(a) extracting lalp from a precipitate formed during the fractionation of cryo-
poor plasma, wherein the extract contains lalp and Factor H;

(b) binding the Talp to an anion exchange resin under conditions where Factor
H does not bind to the anion exchange resin; and

(c) eluting the Ialp from the resin with an elution buffer, thereby preparing an

enriched lalp composition.

34.  The method of claim 32 or 33, wherein the method further comprises
the steps of:

(e) binding the Ialp in the enriched Ialp composition to a heparin affinity
column; and

(f) eluting the Talp from the heparin affinity column.

35.  The method according to any one of claims 1 to 34, wherein the

enriched lalp composition is further subjected to at least one viral inactivation step.

36.  The method of claim 35, wherein the viral inactivation step comprises
treatment with a solvent and/or detergent, nanofiltration, heat treatment, or incubation at low

pH.
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37.  The method according to any one of claims 1 to 36, wherein a single

Inter-alpha-Inhibitor protein (Ialp) species is isolated.

38.  The method of claim 37, wherein the Ialp species is Inter-alpha-
Trypsin Inhibitor (Ial).

39.  The method of claim 37, wherein the lalp species is Pre-alpha-
Inhibitor (Pal).

40.  The method according to any one of claims 37 to 39, wherein the lalp
species is isolated by an antibody affinity method.

41. A aqueous solution of lalp prepared by a method according to any one

of claims 1 to 40.

42.  The aqueous solution of claim 41, wherein at least 90% of the protein

content of the solution is lalp.

43. A pharmaceutical composition of lalp prepared by a method according

to any one of claims 1 to 40.

44.  The pharmaceutical composition of claim 43, wherein at least 95% of

the protein content of the solution is lalp.

45. The pharmaceutical composition according to claim 43 or 44, wherein

the composition is formulated for intravenous administration.

46.  The pharmaceutical composition of claim 43 or 44, wherein the

composition comprises a lyophilized formulation of Talp.

47. A method for treating a disease or disorder associated with lalp
dysfunction in a subject in need thereof, the method comprising administering a
therapeutically effective dose of an lalp composition prepared by a method according to any

one of claims 1 to 40.

48. The method of claim 47, wherein the disease or disorder associated

with lalp dysfunction is sepsis.
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49. A method for treating a disease or disorder associated with increased
plasma serine protease activity in a subject in need thereof, the method comprising
administering a therapeutically effective dose of an lalp composition prepared by a method

according to any one of claims 1 to 40.

50. The method of claim 49, wherein the disease or disorder associated
with increased plasma serine protease activity is selected from the group consisting of sepsis,
septic shock, endotoxic shock, disseminated intravascular coagulation, fibroproliferation,
anthrax intoxication, cancer metastasis, tissue injury during surgery, kidney disease, vascular

disease, coagulation, diabetes, and systemic inflammation.
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