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fetal bovioifsB&latdder c gUnd Fealting te ifdth HRSStbr €5 U' dis
40 col lected in heparin at approxinatel y 10 units/m . As cites fluid from

mul ti plse ([yppegarhtﬁ,ngg@wca@h@r ovi de a conveni ent voI une for subsequent

i solation O e nonoclonal 1gG If the heparinized ascites fluid is not
used i medi @itvet jeshiy tpretipiatdaicigS tnialy &8 uddd ¢redrdviousiyflozbd) pratipltateUrdy ol thawed ti us&e.
The fi nal Thginsdteiald$ thlen Gialyzedinagsifise PBS,Cantl avbild $tilliirdthe B phe @olunmeadngl| 1§G torgertritiohg G
per ;1 00nfrsef.4as qngaisigh) are disteriieds Diesc ighii is ittey tedted lvith beiweno| 10remt 30 gticrbliders,t he
puFpose cdreferahly 20/ iniswplitefis] df diBopragyifiverophospbate eer 30ymimb lgli solatipnd Fret rhsulting) &lution &
separ at i otlirred.@isroere temperatiieuima hoad tidi <30 rreinutasr and dhecirdatod doGh dmmedintdiyt pior tavrg, is
denonst r edidlyzed eyesnight pgeainsioeayeling ddifer.cTheaeuplipa buffer/found Rpst nighbly|is p:0S5Mr s9dium

pl asma arficateeste soldonadjuptedioril b, PeiRsdhbiitisediym BYdededt with a sol ution

cont ai ni n% cal C|.um |solns whi | ? the ‘VII11:RP renmai ns conpl exed to the
I ' L o Aals o

nmoncl offal @ ..4_;. Qngd § 8 solid-state substrate. The rmnocl onal

I gG which | ubsequen pre are t nmunpa t,

beI Iso i soI Z}Eg ﬁ é‘? é"d'gg? Upg;i:ﬁ?ﬁ%g '? ' are

%O ecti -li ed % ?&l harose
egard esg,_2 \%{; frrn CG i, s u; p Re so fd‘{

brough dm’nuﬁgaa bwp gQ AP BN " @u

sal i ne sq meu.e. 5&&%&&9&%&%& Y %@ Qﬁﬁsef y Efﬁﬁ

di | uted agpChdAp Thesmaﬁ&pfb@.u 4Dl 6l bORNIwEa etot %uw ftdts Sft Sephdrdtd o@ée. iserr]

of an eq Lﬁécea/mlauriad-asans@b %?&rﬁ&ecﬁ%&é@ Rkl et ThéteSin (sSraatiea with @8 £ filiveda9lal | NY
an excessmékt care'Ihd Wihsd! tekin i pladd \erdeCapprdxidtely g litr glssCheakdr lcbi@iped Grith a
undi ssol viagneticysiiring Saramel t@ciesis s Mgh adwed 760 D of/cditl Pétdsiud NINBsphate b6l Batioh] € .
The pr ecipédamti by avixing érd pad PE & IS8t dibasic potagsiutl phoshpatd solutiend withotwo partd & &84 triasieour s
aﬁ‘d cent rpotasghentl padsphlteCsolufiem tSuffiieng zbld ovater & @idgd ©f lging ey finavalumecito Bultterait The

000 r prnixtiueris Siien nahitiedt &os 4 G @nd) MBintainegp) at Getweos Hpi@NGtimBn ioNater ibath piEcedheT gt es
i S pred phagaetiscstiring pleteniprachopdl.tdyar@ge® breroide iscaddddtp 3.8 mifof watercin B stapperedchglebs
super nat 2hwktie|cprigifing & magnefirstiing bar. Tgimipigre 4 fapighe gtired gt avlytion foadiedhe syanp@ens ane
manner asPrerpide sRitien is dhen @gdded vith wirdngpven a2 Binpte perod it ie £l Sprhprase; iy Stirring
preci pi t df P’EM"‘QF’ dor 2 addiions] Bapinytes agd Jhep (ansteged PB§”Q %I"te’t %“t?’ﬁ’a@'aséf“'t‘i’ﬁ@"e'
di | ut ed a%'e?% inggy 4 fitey vagyym flgpknth }éﬁ" é&m %&ﬁfé %g
appear fn Bl eoig W L%g 'H‘B:g ed(jgd%??‘t L tq” %‘PP ate Th_e
dt al yzed i ouplag, b o g T L Lnet R Wi 8o
al um num y(':]? OXide at room5 t enperature and centrif ug| ng at 20 * C af ter

adsorptio ated at |east three nore tines
usi ngIo @)Mn@&n&mﬂ oﬁ?h%oh&§ B ach treatnment after the first.

The adsor begnd Liid subbihtd¥esih! Prparb® ad RéiitaedtiBshe] 18 PEBY toiel REEWnAMGS ofifibidled IR aS
descri bedcoghliny Buffer4Ma sRsuRiGrlobbd Qﬁr&ﬁih&ﬁﬂlale;\&oﬂﬁyly R rBdiPhRElreds cdrdind withthd kG
used. 10 wHih wisefvicably @lyadd bVaFgRO agimer &apling bifer] TRELEURBMSE deRNGG i saspehdepar ed
by sui t abhixtuieliefiasd &g - Che arpenadk soal 24[h6urs. [Thé Ao 6fGid ahdillied sapTp@A thi Bepetnkatent

sol i d subsugliag dquicomay bal pétérmiped Dsing isiné isérgm talibemih BSA) asrp Greaderd ot Bio-Badhprotbine

f or mer t casbdye(Blaglorlr reagbbt) with BSKrae standatd. The pércdnige Jigand whitl isobquplgd Fiay Ithen be
freshly pratoiatpd. tVttee dhd ahovd desarjbed erogertuce is folipwedy thisus lugually ehout 95k dov pamaiting may
be t hawedacfiversitessan, theTiesin nettceypied|to antibady anay dp dlogked &y ¥ashing $he fP’BS’" atitteretholpss
still in the PBS, the volune and [err] concentration [err] ng/m 1gGQ are
determned. The 1gGis then treated w gh between 10 and 30 m'croliters, 20
preferably 20 mcroliters, of diisopropylfluorophosphate per 50 ml of 1gG
solution. The resulting solution is




stirred,at roomtenperature in a hood for 30 mnutes and the treated 19G
i mredi at el y prior to use, is dialy igyht agai nst coupling buffer.
The coupling buffer found nost suitable is a 0.25M sodi um bi carbonat e
solution adjusted to a pH of 9, preferably w th- -sodium hydroxide. 25 (ii)
Pr epar at i onited funisd WithdcoldLdasgling butfert cdhtaifing! P.h M Qyciky. Theregimis tHan restupende® Mahis solution
anti body mya el hunecequ® tathyt whab e irasin ant iastibod)o esth irodoupliy Buffer, e combihed) They
for protei sysppaion iscslitred $lgwlf axetnight 14 C. Thesresid is tisn ovashed therdughhs withs Vit Cdeffer, the
beads, agaresmsitiondofowhichyiataiver Selow cThe clouriade blorked aesined. thavbre-olpted fwith LC-buffera
cr o s= | i hk edditiopally oentaining D 5Medalcivmdensrrseferably ¢ajciumschigridee Thekrmgivig again Eshadarith YBI:G30
(t r adbwier Riorsr anpisiprescat i45C or inea Emtingpuslyl Pympgd eplusn Bhzpm tonpprapure ibready b d
of pr epar i Hep- Theceopnling danpliy o lofie PRFAMEEPE enopld be 35, PreferablyifedadgGiterioh SERHAROSE.S
t hat di scl%s d |n the literature, such as the nethod of J. Porath et al,
JOURNAL OF Cchemaseiion pfigation gf VLG o pp 53 56 (1973) The met hod found

nost sui’fabl 4 s 1;‘9 | t
s plaeed g %E il ﬁgﬂ@ézﬁ t‘ér, 4 %tt ::a ggﬁgéfﬁ%ﬁt b Qﬁgﬂ

resinis pIc cé“

with a Y '3%&6& Elréd F\'ge E?ﬁﬁwmg ﬁbsEr ol ﬁ'ﬁ\hcﬂs d§tai‘is
pot assi um RRASPRAGHAAYES er solution, prepared by mxi'ng one part of a 5M

di basi ¢ pot aSNCHORAIEOS Mtaheiume |b9|taﬂtﬁﬁb 3 dlporieRs BraNIk:S-béter BINhd Ednldfs iof each of 20
pot assi Um poEIPRIE pét Rotté)i THR. misilkb fid djueidll 1@ hirshl VERInRY of 19iteR il Shiticbulidr] A gantgiee
fiknal vol uamubtoof 8.5t inay 8o rehfvBedioi hdséiycandhd fefBiniad) imatesdl applied!toGhél ivinurBddsdrifsnn ed
at\"f)etween chlan gveinightcana ratscof agriraximatvlt 80 nph@c.ed on a 40 magnetic stirring
plate. I n a Hoshoyld beyauteigiat whilodhm dbecription atitie dresant iB@niibn méfers fandvia tdizectadrprimarily, to
st opper ed @eass obigimuhadsdentatonpletigparticles ginee chiramatographyi celmait is Withie thel scoper d this
rapi dly st inventioh tenperforms batehwise rsopacaierist by. piding the amtibertyrbotndomesinl @arielasuin i aosuitabl

t hen added ceutainer andi after asiding vasenstitutpd pdnaenirate pePlay. VI Ctﬂﬁ@ﬂﬂmﬂd@b%ma#@ﬁsebed in
m xt ur e.26 Sioferdetalbelew.cont i nued for an additional 8 nminutes and then
transferred t‘%hea BRiFrecess i qamipdoukinn e ehomatgerarly Arpceesether foliaing STR9IBISHE 1S n
adliter \9? flask The anogen brom de treated res nis then washed

with appr 0 ESpla i él:n 0 (t ﬁgﬂ ngton

a ni UrCl
fi : fjr at e I Uﬁl r 20 % RR(% Cg co%g‘1 g'mmategy R %‘s ng Srg:_%fs tg%%aldéaed
col d cotf *?su seé Db %ﬁiﬁﬁ of i m daofh har %
equi pped ‘M Sin ith 1| r &veMB{}‘Q% g;;bal
Ant i body t rﬁéﬁ a@du alty EontsiAY 6. Sh ﬁna(e oﬂﬁ Jectat-g
i ndi cat ed § Vwﬁhen ra%tor ORGY e Mg %olﬁ‘rﬂéé nd b€ 4R ro
buffer apdgs Rsit9tbre %ﬁ&ﬁlﬁQ%\P%@@WrﬁF/houAccor I ngl y the resin mxture

i s conbi ned VElJtuBn biSuriidCVinG ii© Boc¥stisidt Qith QWED-burieh c%htxuﬁuﬁ@ A [Bhd) MithcRgRh Middar

coupl i ng bigfahignt, as TARHCHNMNIdBEBramEs ial) stifdd> wotks W) Gtas! ndi réduliécEin iofe fol dctonfblishtthe
err] for abjgbf bl ivbntioh QUoluich Hadhy & fixed Italcidn &) cohicemration i€ iglitetadehuata. MLE wabn

t ie super natignderited fromCdspdentrats is bejng eluted YiliDebubler! G250 0SB with irgsfedd B\daldiem TRIONILS)

al bum n « Bprjerably 0358t ia lsksiradvaptagddusly atoalficprratb of betveens 450 16 BSardifhourcind prafgebiy OO

wi th BSA aswWeauandard. The percentage |igand which is coupled nay then be

cal cul at ed. \iimstions |9k 12mbawe agiiested ifds M- priginetingrfomi eondeprdtey Taese fraetions ¢ostainiog at | v

about 95% leasty-Oruakm| of VIS astivity gre pegled-and g tata| wolyreasand asiivity of g ppe detergingg | A bod

may be bl ockeld® b¥Gepseli i dnitale concentrated, o d°§? rﬁ't' EI s P‘?fé‘% P@"ed“’eﬁ-‘*'c't)a?

BL filtef PUﬁﬁ@f g 9 this ‘tP°é‘b

(E trrﬁ&]c?I rafe Pﬁl] gf mtfpﬁ%n

resinis tR ﬁsufe % g; Bt'"e f" ﬁ‘E’H

when the ré ne ro g‘f"ﬂ’fﬁ% go ﬂ? ?rmr edsm' :
f‘% e

suspensi on g:ia cood grl;rgat
th
e B g w@aﬁ%ﬁtr@eﬁt% P

addi ti onal I y containing 0.5M calciumions, preferably calciumchloride. The
resin i s agatshcimatdndi tirida wile! : C buffer al one and stored at [err] or in a
cont i nuousl y"punped colum at roomtenperature until ready for use. The
coupl i ngs densAithdugl fihel YT recoldrétHNGR G sobarationl rom \Ai:Re) by Mcadsestahd ynndundddisorbent
lgd liter oblursERHARSPkuriied, bapatintaoodiutand Beéu thbifapauitidaio Dseffi. Klrthdr: éondedirdtion is
Sanpl e pr epeoaplistad of udeadft apr anvihdhéxyl sgacdse aslurdwu which |is propaeesl aod ciisedb imnibe dallewing
concentr at emnref: factor Vil, may be enployed in the present invention and
the method is not limted as to a particular type of material.
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Pr ef erred materials, and those which have denonstrated successful results,

aré& human pl asmas and conmmer ci al Igpg\ﬁ?kgpb? concentrates of human factor

VI1I, such as FACTORATE avail able from Arnour 15 Pharmaceutical Co. The

foll owi ng description provides details for using commercial human

concent r g Erepatation argl/dr SGhDMERYgof a AMGORBW Agarb Gomanst i t ut ed by addi ng 25 ni

portions of VIII:Cbuffer to the contents of each of 20 bottles (25 m per

bottl e). Théminphexwlagardss isaatjarese whiclt bascbebn reatted, withuh@-digrhindhekane da yield fam agarose

VI | | : G butsire having, aspumbkreoffl ¢arhen tatonyf chging relachefywhish hes adaymitialfagiinogreipy It ey behe
i N ngPrepared epqerding ip thecetiad depatibechpy i Austeis2uptacert acauired &pm mrcomnercial grelient a

r at € of e masgrial which has e bigd sucressiyfygu thg Prseentrastipntisaypilapip undsr the game of

descri pti %ﬁ”"ﬁﬂ%‘s @W“i%\?’éﬂ‘mﬁc@rf"}e&hé’?‘@a‘s Biseptavay. 4 d-ect ed pri rrarl I y,

the use of BbH‘t’“@%ﬁﬂ §hpyid e condifonsd @H?’dﬁéff%g

is withir "f’m a§ "P fies. o h"t‘i‘“ r‘i’"‘[‘%‘s'ﬂ@r'PB‘P RABRC APt °a?'T‘

| tPreriabp t bl t

i e ngd%@ p§3§5“ a%e i %Hf%’ﬁ?é" il IFAHGSQEFPR ék&”&i ¢ %Oans'"l 1 'a§ f jove
and descr b 'a%\éfum Jaﬁata pHeen é?tew ina
chr onat oggy x,,.tnrﬂap g@a?,te,s g aéae&,s.eér (5 erd |urnes' n

is pl a%edofmgpgckg@ iR is S mgtgly rp“con 86001 trademark Ami con Cor p.
Lexi ngton, Mass.), equi pped wth a peristaltic punp and a high flow head.

When conc(gr)tpf,@a@nitosanus%% M}@hﬁ@u%gesmoluﬁg factor Vil, for 20 bottles of
di | uted concentrate, approxinmately 5 Titers of resin, prepared as
di;cat ed aievegncérfrated @dol, Plbptoddas Aostibed| ABVER i smuweai:o b @d-butiér toes ifiRali S
d far cepsshtrdtiort e 100f20p InslSynan ubihg dhe 4nivents Npésih arel @ppini =@ 4sOddstribed & them,
[ t i S wagsmmediately prededing sestiono The\dilited iobis Bpplied to thelchlowe et alflpw zatsef @0Malhears hi ng
with VIII-Cisuédumn igfities hwasihbd i ith OfilhG-buffec whichacantaing cBMiMdas.. preferplrho fromretigity 20
| i t ers ofchigdde. Fhelnglutiqnrshould hehetvequn:di M to 803, prefdrablys0.Q26M Witk tospest to galciumionsit e
and 20 bed Glgtionpbthecaroantisted Milkfels srehievad i asflowrpip 6 eatween § tpd mifen. petorly J0ar e
obt ai n&d 'th"ﬁ with fligcbyfiay eontsining & highsy coneapiratiopciof ealcim igps 1 Ve eplaypd witicthe
acconpl i SHRUING Yashiog tpe. (‘;‘gﬂ'ﬁlf"F'é'I‘m&!gPﬂdal'ﬂhﬁ referpd $o4ITP PhTsuUmApnsn & ‘H“’%{“'F“Pﬂear
? of 1 Plame mp?glgct%anp asqa)(ed d?ﬁgfl

gr adi ent °fe " or§
Lzsr'n;,GS“ %%%zﬁﬁ%m fﬁgggﬁ,»; z%%;ngi& ikt ol

VIII: degla romc ncentrate I's be|
0.5Mwi th T preferably 0.35M is used
advant ageous O&tg?ﬁ%vs%rug%pesg‘o oﬂ{)ﬂg?ﬁggﬁ@ﬁo to 750 m /hour and preferably

600 m / h%sphggggﬁé,éarggl,,gfs(,ﬂ,@onm are collected for VIII:C originating from
concengyr are. Those fractrons containing at least 1.0 unit/nml of VIII:C
activity ar ¢epssalumchhadphiats, AdndbadicnontRydvdi® and activity of the pool

det er m ned. s8dg sodihl ghodph@@@lbadicanhyirdusal | y concentrated to 10-20 nl by a

st andar d pr ecestdiuey chlodde as pressure 45 wultrafiltration.F For this purpose,
Am con stirwaterte@hifersi n whi ch a YM 10 nenbrane under 50 psi of nitrogen
pressuse hagHbBwferfiotihd to work well. Slow stirring is continued for 30

m nutes after nitrogen pressure is released, and the volume and activty of
t he conce¥li:€Buiay pool are determi ned. The pool may be stored for a brief
period, that is overnight for exanple, if a tenperature of [err] is

mai nt ai ned. "‘f?o% idgz0l 0t ed t hat the i mmunoadsorbent col utm descri bed above

may be*rege db‘ PlPdde nent 50 of the colum with 2 bed vol umes of 3M
aqueous sod an te solution run at a flow rate of about 0.5-1
l'iter/hour g’ fj% ustedl%ﬁ‘c m &5&?&1&9 f Purlfled VIIl:C 55

Al t hoth th he bt d Qﬁéﬁgrei 5!9 rlnat' {I‘n{ 6f%bt foBtgldeHeL t(p\f] Wﬁé@nﬁ of
the ingu gﬂq |€e‘abUIBW'S hlghlyp e is sti ute to be
therapeutl cally use ul.” Further concentratl on |s acconpl i shed by use of an

am nohexyl agarose columm which is prepared and used in the follow ng
manner: 7 EP 0217061 Bl (i) Preparation and/or Conditioning of a
Am nohexyl Agarose Col umm Am nohexyl agarose is agarose whi ch has been
reactegs with 1, 6-di am nohexane to yield an agarose



resin having a nunber of 6 carbon atom chains, each of which has a term na
amno group. It may be 5 preparedgpgeps gégtt 0 the method described by
Aust en, supra, or acquired froma comerclal supplier. One such materi al
whi ch has been used successfully in the present invention is avail able
under the nanme of AH SEPHARCSE 4B (trademark of Pharmaci a Fi ne Chem cal s,
Pi scataway, N.J). Wether prepared orTABLEchased, the resin should be
conditioned prior to use. This may be accom plished as follows, the

vol unes, ampunts and di nensi ons being adjusted in proportion to the anount
of io material to be concentrated: A&proxinately 1 gram of am nohexyl

agarose -( AH SEPHARCHEH 148)0hbtaipgdy fieem FACIORATE: Cansan§piates filter funnel and

washed with at least 200 m of 0.5Msadiumchloride, while stirring. The
resin is then equi IfMﬂMﬁMmp&ked in a colum of
approximately 0.9 cmdianeter. A Bio-Rad Econo- Colum with flow adapters
has prolfen quite suitable for the type of use considered here. The bed
vol une 15 of the packed colum is-approximately 4 m. (ii) Application to

and use of the Am nohexyl Agarose Col umm The concentrated pool, prepared as
descri bed above, is diluted 1:10_in VIII:Cb . to a.fd 2 :
concent ration of 100-200 n \Ahen‘_lléiﬂb.e-t he a E&&i&s of r@ﬁéanm si ze
as described in the i medi ately precedi ng serc#jo . sihe é fd pool is
applied to the colum at a flowra f 200 ng‘%? T gérm n
(sl £p) oo ha/miy

washed with VI1I1:C-buffer which co ns calc i ons,

cal ciumchloride. The solution should be between 0.01 Mto 0.03M _

p eraldy 0.025M with_ respect to calciumions. Elution of the concentrated

VITI:Cis afempiRl PRPhiedoROr at e é bet ween G 20 rriél? r, pr e?gr ably 10

25 m / hour Ammun@adserbenter contg @i ng a hi é??te‘r conce ﬁgti on of “cal ci um

ions than was enployed with the preceding washing step. Again, calcium

chl ori de i s Ropl pReseltings fxome :86 alciumions jn ac pggnt ration of

bet ween 29. 2o sdgopbend: abl y .%&/l Fracti ox%f 1 n? 9§| ume are

col l ected and assayed as descri bed below. Collected fractions nmay stored at

[err] or frdemol AEseysIndgildd perforned by diluting the fractions with

VI 1 C buf f econdemterattany and furtB8r dilutiddfthe 30 #P88ion 1:T00 in

assay buffer prior to addition to the substrate. A standard parti al

t hr ombof ast$omt Reeuitdiag ifxompl oyed. The conposition of _the buffer

sol utions i saminbhekgls Codhwmphat e Baf fered Saltne Sol udPd® 35 1.6F sodi um

phosphat e, nonobasi ¢ nmonohydrate 8.4g sodi um phosphate, dibasic anhydrous

61. 4 sodi um ghipohex ter to 7 liters 40 pH of buffer is 7.2

VI G EFffeprgthoa N3 ni dazol e 0595 ni OLLBM sodi umldAori deOniS10. 10M

| ysi ne 0. 02% sodi um azi de pH of buffer is adjusted with concentrated

hydrochl ori cpmghéheyd 8. The date listed hereinafter in Table | are
epresent at i peaet iRty 4obt ai ned according to 548 present 50 inveRt+iddn, as
scri bed bel ow. 55 8 EP 0 217 061,B1 TABLE 1 5 VIII:C Obtained from

FACTORAT& Concentrate

*A frozen human plasma pool used as the standard for VIIIC

assayé and assigned -the value of 1 human unit per ml.
50 .

65



as the Source of VIII:C/VIII:RP 10 Vol une VIIIC VIIIC, Protein

15° (Uni t s/ (Total (m) nepo 217061 BRI ts) (nmo/m) Sanple Applied to
| mmunoadsor bent 500 18.8 9400 29 Pool Resulting
from 25 | nmunoadsor bent 1020 4.6 4692 - Poo
After Initial Concentration 20 134 2680 -
30 Sum Resul ting from Am nohexyl ColABkE 1 cont'd - - 1576

- Am nohexyl 35 Fraction #3 0. 95 1172 1112

0.51 Am nohexyl Fraction #4 - 545 -
0.23 46 45 *A fYUdeh Ohtaded faemd AGIRRATEsEancaBtnate standard for VI1IC

assays and assigned -the valu unit per m. 50 65 9 EP 0 217
061 Bl TABLE 1 &hdhecboyrce of 91?f;c},y{‘ﬁn;§gmaj ned. from FACTORATE

Concentrate as the Source of VIII:CVIII:RP 10 Specific From
Proteip Recovery "Activity Pl asma 15
(Units (Fold (Total nm) (% ng)
Purif.) 20 14,500 - s 0.7
50 - 50 . Spegxglc From ..
29 (57) 30 - PBrotein  (RegaVery Activity - Plasma — -
0.48 s 12 2294 1 7 35 -
2370 169, 285 * 40 . A fF9pEESAunan plggﬁgpqol used as
the standard fokTQERACMsays ak¥)assi gned t M8Val ue of 1F WhMAA unit per
m. 45 .
bl 20
14'500 - 0-7 . 50
25
- 29 (57} ' - =
® . 17 (59) - -
0.48 12 2294 163,857
36 ' '
_ - - 2370 169,285
o/ |
40 * A frozen human plasma pool used as the standard for
VIIIC assays and assigned the value of 1 human unit per ml.
45

Claims

1. A method of preparing human Factor VIl procoagulant activity protein comprising the steps of

50 . (a) adsorbing a VII:CVIIl:RP complex from a plasma or commercial source onto a solid substrate to
which is bound a monoclonal antibody which is specific to VIll:RP and which remains complexed to
VIII:RP when subjected to a saline solution while bound to the substrate, the monoclonal antibody
being capable of achieving, in step (d) below, a VII.C product with a fold purification greater than
160,000, relative to plasma;

55 (b) eluting the VIII:C;
(c) concentrating the VIII:C obtained in step (b) by affinity chromatography;
{d) recovering highly purified and concentrated VII:C.

10



Cains 1, A nethod of preparing human Factor Vil procoagg%?QL_QQLLMLLy____—
protein conprising the steps of 50 dsorbing a [T:CNII'Il:RP
conplex froma plasma or comerci a|E%8&?%§€%ﬁ?o a solid s nmm“ﬂ\'M|\“\1
i s bound a nonocl onal antibody which is specific to VIII: il
remai ns conplexed to VIII:RP when subjected to a saline sotfut ot wi | é
bound to the substrate, the nonocl onalta@pti Pe@drtiaei ng capabl e of achi eving,
in step (d) below, a VIII:C product witTh—a rord purification greater than
180, 000, relative to plasma; 55 (b) eluting the VII11:C; (c)

concenj sati ng thgllli0 Obtobiedi firsh IFACRORNTE (Conceptwdftei nity chromat ography;
(d) recovering highly purified and concentrated VII1:C 10 L M S TABLE
1 cont'd VIII:C @t then8dufgeoif PATIORAVH ICBPcentrate as the Source of

VITI:dWVIT:RP 10 Specific From Protein Recovery
Activity Plasma (Units/ : (Fold (Total ng)

(% 10 ny) Purif.) 20 14,500 -

0.7 50 50 50
25 _ 29 (57) 30 - Specifip ;gont _
_0.48 Prokein Recovery 2294 Activity - IBBASHR 35 2370
169, 285_40 =—AT1rozen human plasna pool used as the standard for

VIIIC a§%ays and assigned the value of 1 huna{Uniks/per n1.(E§¥Qeﬂrm 1. A
met hod of prepari{ngdulamglfact or (&)1 procoagul mgh activi t yPprdifai h
conprising the steps of 5% (a) adsorbing a VII1:CNIII:RP conplex from
a pl'gsma or commercial source onto a solid substrate to which is bound a
nonocCl ogal anti body which is specific to VIII:RP and which remains

conpl exed to VII1:JRP, 5¢@n subjected to a saline0s@ ution while bdhd to the
substrate, the nonoclonal antibody being capable of achieving, in step (d) -
below, a VII11:C product with a fold purification greater than 160, 000,
relative to plasm; 55 - (b)sgluting the VII=C, (c) concemtrating the
VI11:C ebtained in step (b) by affinity chronmatography; (d) recovering

hi ghly purified and concentrated VIII:C 10 EP 0 217 061 Bl

- 29 (57) : - -
” - 17 (59) - -
0.48 12 2294 163,857
35
,.) - - 2370 169,285
s * A frozen human plasma pool used as the standard for
VIIIC assays and assigned the value of 1 human unit per ml.
45

Claims

1. A method of preparing human Factor Vil procoagulant activity protein comprising the steps of

50 {a) adsorbing a VIILC/VIIERP complex from a plasma or commercial source onto a solid substrate to
which is bound a monocional antibody which is specific to VIII:RP and which remains complexed to
VHERP when subjected to a saline solution while bound to the substrate, the monoclonal antibody
being capable of achieving, in step (d) below, a VIiIl:C product with a fold purification greater than
160,000, relative to plasma;
§5 (b) eluting the VIii:C;

(¢} concentrating the VINI:C obtzained in step (b) by affinity chromatography;

(d) recovering highly purified and concentrated VII:C.

10



C L ,M S2 Anethod according to Qaim1, wherein th le
each of steps (b) and (c) is a bufgppedzpehiysol ution. ﬂmmmllu““‘ l““]
according to Claim?2, wherein the salt solution contai ns cal cfum cHl orsi dé.

5 4. A method accordi ng to Caim3, wherein the concentration of said

cal ci um chd. oningkthos atdotding o Qigiext, iwhereib e Blutabl) usedhid efch)of stepsgfbland (o) i aCbutfered sath
0.5M 5. A nedikiodd according to any of Clains 1 to 4, wherein said substrate
in step (a) is in the formof solid 10 substrate particles. 6. A nethod
accor di ng & o AGettiogreording & @im 25 wherpinstmapit selution F@taﬁkjﬁ?'ﬂ%ch'q'deA rret hod
accordi®ig to any of Clainms 1 to 6, wherein am nohex ar ose dy.ed
in 3rep (c& Agmétmd accarding 19 e e whereiny the gongepiraion %{c,sﬁ% rcﬂf'ﬁ'@ °'E"8"d8r?§7'“tt?f' %l s
1to 7, V\heréiePF(P}"ﬂé'dl‘f%f?ﬂ%qsé’H@I”éﬂtt‘?%%y used is an 1gG 9. A nethod

di to Ca wh t | . G
20 10. At “P°8|a° T B! T P oo s 43 ) | BTy oo

protei n'™® rom ‘concent rate | ncI uding the step of passing sal d

pl asma or " R foarb&l UMM containing a resin
adsor bent o %cﬁrecﬁ"géoaﬁ ﬁ?{@%s‘&%&?ﬁgb | es as defined in daiml
and el uti ng etl\@dldccogalﬁgr\@ raf¥ Bf%ﬁ|m35 10L6,- whérorERimiHaRbxA GG Ar5<d| i1 empleyeintétep (¢)bs
wher ei n,sal d SRt 1s agarose and said elutant is a solution of a salt.

12. An i rrproved | mrmunoadsor bent for isolation and purification of human

VI T:C frogn W rhéthioe/abotdingang@f Claims 6 @7 fwhérbin ¢he anonsnivoal ladtibedy uaed is boE. speci fic
to VIII:RP, which remains conplexed to VIIl:RP when subjected to a saline
spol uti on whi |laaméimdratcotdingtid GlaisiLe) whereit the anoubcloas! pjibesyvsdsl iva mpusqddd- evi ng a
highly paurified factor VIII:Cwth a fold purification greater than 160, 000
rel ative tt. N msthed fos pirfyingonioen Gackr \@lhprpmmganbeqhw Rseel o Plasm jop consarate,
particles. 3%nclugiag thastep nhastiacisidpisema orrercepiEta fiyovdh achemaiographiagoluma .°?f“%’:9g9d
resin conpri geresimgdsobed to which afe bouie Meneelenst BEhedieg e sPtPA Clgimd) aadpiytiag t
wher ei n sai d imihereis®or bent has a coupling densi ty of 3 to 4g of

| ofal tib |t f
accor di ng. ¥ gt acbrdre G § WRONARH efyopT SqRPraspR i SOl 4 £ .ot 2,
i mmunoadsor béft accor di ng to any of Cains 12-15, having the capabl lity of

adsor bi ng to 100‘V of the V P. i
concert 7t B e i S AT R T e

Zuber ei tling p"s'" € YA SAbstrith lah Béﬂ bbdbld SHRICKIéVIIg Shighiyt
%é@% ?Mﬁ Sl T

ei nem Pl asma Qaeky, fdifdSo iaph,ga&n Quel | auf ein festes
Substrat, watches an einen fUr VIII:AP spe2|f|schen nonokl onal en Anti kdr per

gebun- %” 18, SAn imkh0Rbad¥ibet @Scoring ¥ ClhimAR, vifeleinrseia esthl comfiises agaresen es ei ner

sal i ni schen Ldsung ausgesetzt w rd, wahrend es an das Substrat gebunden

i St, wobei 14letn inmaadebmahtecirdingkéChainr 13, whardiie sdiciimmencadsrhentt Has @ ¢yuplingi depsity of
en, in dersthagef mabclaiaraniiody peCify afdgagsedur ch ei ne. Viel fach- Rei ni gung
n grd er als 169.000-im Verhilltnis zum Pl asma zu erreichen; b)

Ausmaschen 15l 0An iivimihoadBorbedt akGordingria mv@f@'ﬂ'maé%tq‘m%ﬂf‘ﬁﬁraﬁ%%ﬁﬂ '99 b) durch

Affinitlts-Chromatographie erhaltenen Vil:

Uckgew .nnu Qn o
ger ei ni gt eftf-ubtimpyroadsorbentacsastinove pavcel Cims 12“@152"‘&" g i P'na%“’b'“g 38 oo
il 1i I N * of the VIILRP present in pja,smagtcomr?_ermal mncengata source app ie thereto

45 Patentanspriiche

1. Verfahren zur Zubereitung des menschlichen Gerinnungsfaktor Vill-Aktivitdtsproteins mit den Verfah-
rensschritten
a) Adsorbieren eines VII:C/VIII:AP-Komplexes von einem Plasma oder einer handelslblichen Quelle
50 auf ein festes Substrat, welches an einen flir VIIl:AP spezifischen monoklonalen AntikSrper gebun-
den ist, und welches an VIIl:AP gebunden bleibt , wenn es einer salinischen L8sung ausgesetzt wird,
wihrend es an das Substrat gebunden ist, wobei der monokionale Antikdrper, im Verfahrensschritt
(d) weiter unten, in der Lage ist ein VIIl:C-Produkt durch eine. Vielfach-Reinigung von grBer als
169.000 im Verhiltnis zum Plasma zu erreichen;

85 b) Auswaschen des VIII:C;
c) Konzentrieren des im Verfahrensschritt b) durch Affinitéts-Chromatographie erhaitenen VII:C;

d) Rlickgewinnung von hoch gereinigtem und konzentriertem VIlI:C.

1"



2. Verfahren nach Anspruch 1, wobei das sowohl in Schr|
behut zt e Rei ni gungsnittel eine geppipioqy ber B! zi 6sung i s I!‘Iﬁum B mach
Anspruch 2. wobel die Sal zi sung Cal ciunchlorid enthflt.

Anspruch 3, wobei die Konzentration der besagten, in den

Ver f ahr ergs s ¥éifahrob eavhAnspuuet 1¢Woblsiedas tsawobhin SElaittd) alsradeh @) benlitkts Raigigangsmsitéleine 0, 24
Mol und O, SgédotierleSeleldgpng isb. Ver f ahren nach den AnsprUchen 1 bis 4, wobei
das besagte Substrat im Verfahrensschritt a) die FormtO von festen
Subst r at phr Verielremnash dpgppuch 2,gvobejdiefSalaibaung ﬁa@vmqnmwm 5, wobei das besagte
Substr&t Agarose | St . 7 Ver fahren nach einem der AnsprUche 1 bis 6, wobei
Ani nohexyh % 188 gach Ansprygh 8¢ wobgidie ffonzepisation} das Resagten, in doh Yerfalyaessehstteny) prd ©) g
Verfahren n2eween. r%lﬁ“ﬂ‘gqb"ﬂ'r%‘ﬁp EX‘,'FFé'e'lofﬂ ’§°'7'"d O Meibethst ver wendet e

nonokl on I kor G, st h 8 wobei
dor ver vehal Enen B Rk ,E;@;ﬂﬁx 13 PR oo TR LA eSS ket o

zur 1Ol | er ung s(ae’es Gerl nnungsfaktor VII1-AktivitAtsproteins

von ei nerg ¥ :gﬁﬂ ch des
Ver f ahr ensscﬂ%ﬂa’fg& é\g rch el tens %‘ss esaéq asmas oder Konzentrats
durch eing QbiRRBRLAAGHRI GoF Pﬁ@ﬁﬂ £ bis BENSHBEARhIRelyRAGaSS ROSRRANS R d3ébdns

wei che 25 eingestit wittnen nonokl onal en Anti korper gebunden ist, we in
Anspruch 1 d ?I niert, und das Auswaschen des M I|:C hieraus. 11. Verfahren
nach Ans[s. uvbrakn nidh twiemdﬁs Alpictpt £bid\d SWibbicdes vehgentiate ohbkidnaka AntiErpa BincigG
Rei ni gungsmist.t el eine Sal zi 6sung ist. 30 12. Ein verbessertes
I nadsor bens zur Isolierung und Rei ni gung des nenschlichen
Gel'l nnaengs T dérfabwes nagh [Ahsp@icly 8.wobbi idbr. veWlehdefsndnekidnelh AntiSrpersiag gGieinerf Mius ist.
spezi fischen VI I1:AP nonokl onal en AntikSrper, weicher an VII1:AP gebunden
bl ei bt vil9n Nertshrep jzyrclpolierng giss Jpemechiichers Gerl "@9%1@]@5 é!t"z‘tktlwwnﬂote%wn@wamé?lasm das
Subst r at geB‘EﬂﬁGt@P("l'@Pzeﬁf?ﬂ elaschlisglich sles, V @Pﬁﬁ?’@t‘%?ﬁs%&fe”‘%d?* besagien Blpsmas ne
Vi el fach-Re Pﬁ'ﬂ"é‘ﬂ FPB [pine shromatographischpafiulg owpighpeipdiarzsdserpans sthiioweiches
errei cfft, \A?’!f%lh?raUF °'ﬁ‘§‘§'3’bﬁ’§'k§f8‘ﬁ(9ﬁ?"69ﬁ¥l iR ey ADSRMRE ! definiqrip wndedag Apsyagelien deg o |

S

gebunden i rrrrunadsorbens nach Anspruch 12, wobei das besagte Har z
Agar ose t or en 3. \Wob as agte
 munads QN b i "aczgﬁgﬁd*ungg {0 G ARG 0 B e
Ant i kogppers "pro Agar ose besit zt. | munadsor bens nach ei nem der
Anspr UChﬁzlgln%r%eéénesmm%adgﬁfenm 'léS@’nR un&h&\nlbtﬂgd@s REALEYRE Lﬁehﬁhu jafdtbrs 45
16. | munadypicash VIbARIRARLbdeRBnE Blis dibai dien MINAP hnokidRhl lchdr2g€

i st, 90 bisad Y%rd@buriden BB manrpstesmdr @alﬁ@éh‘éﬁ ILEKAY BisgbdaRt wir w.@waﬁ reem. das
Konzent r at SiishatigbiiEs 1Xuhd eirfdh hadh gBRMYIeR IFaRE VIll-CRRICATMME VidkdcAREiniBkhg Yon IRePCEde
de prdgar at elenseieoolim \Riaknd £fn Plasieil dréicht wiioD 66 @sHgR thanoltivralb Glntiks\det hn fasteali N,
conpr enant Hes-PetidpgduienBt. St ant & a) adsorber un conplexe VITI:CNI1:RP
d'un plasma ou d'une source comrerciale sur un substrat solide auquel est
(id un amsi ¢enynadsmbersmadyaspranhi 12.ombei sips-isgtaidesz Agakdsé brittile et qui reste

conpl exe a 55 - VITI:RP quand il est soums & une solution saline
pendanto g4 inpmusedsobpns nach Anspruehy 1 wolei dast hegagtepmmyradentheph aine Bindungsdichioab? 8 de
foumr, dan§'sl4 961"&{5‘8"0("6')3'96#\"@‘@5’@6[&@ L'*E(WHP%?CR?F’E” VI I | : C avec un degre de

purlflcatlon | us de 160 OOOAQ ort aug [, ﬁ til

Villc 1% """‘E sesognp naghs gipem, ger SP'“"T’ E'i 14: ok fi’l’i’l" B1e pip '&G_L ’TT”’@ °'°'él'"
concen%;rer @it/ | |- C obtenu dans I et ape (b) par chronmatographie

d affi

! t1%. immunadsorbens nach einem der Ansprliche 12 bis 15, welches in der Lage ist, 90 bis 100% des im
Plasma oder in sonstigem hierbei verwendeten Konzentrat enthaltenen VIII-AP zu adsorbieren.

Revendicatlons
50
1. Procédé de préparation de la protéine & activité procoagulante Facteur VIll humain, comprenant les
étapes consistant &
a) adsorber un complexe VII:C/VIILRP d'un plasma ou d'une source commerciale sur un substrat
solide auquel est lié un anticorps monoclonal qui est spécifique & VII:RP et qui reste complexé a
65 VII:RP quand il est soumis & une solution saline pendant qu'il est lié au substrat, |'anticorps
monoclonal étant capable de fournir, dans I'étape (d) ci-dessous, un produit VIIl:C avec un degré de
purification de plus de 160 000 par rapport au plasma;
b) & éluer le VIII:C;

12



d) &recueillir VIII:C hautenent purifie ot cohcentre B nla
revendi cation 1, dans |oquel |'elugpip4triobihBp dans chummnmmm% !ﬂ(b)
ot (c) est une 5 solution de sols tanmponnoe. 3. Pfoctd4 solon | a
revendi cation 2, dans lequol |a solution de sels contient du chlorure de
cal cium 4. Pre@edatestsr BrVill:Giobteny dangi'étapsi (b)paBehraisetegrapiqdiaffiinitta concentrati on
de | adite sol udidgecugitir WikC hruleneentipurititdt congentrd 0 utiliseo dans |es 4tapes
(b) et (c) est conprise entre 0,24Met O 5M 5. Proc~dd solon |'une
quel conque2 d8ecidé selanile savpidisgtion 1, wna'eqwamuamdﬁ'ﬁé pans ghpcynecdas §tpres (b) @Rkest une

| et ape®(a) &Qytiog g, sols tampopnése de partlcul es de substrat solides. 15 8.
Pr ocedd soI o] revendi c dans est de
| ' agar ose.® g‘)ﬁa"é@g'a'élaéﬂfa@ﬁatfm 3n‘3‘"f]'ﬁ‘é‘1°l:'8 ﬁ@ﬂ'@“ %egrcg\‘}@ﬁdﬁafg?rf’??ﬁg cgeying  dans
| equel on Pro'oé s519 revglgd?c% R%n&ang%né Ia cgrgcglﬂgn C&e Iagﬁe éolu &Hl B Elgrﬁe
20 8. Proc dqm ‘1% 'LT (8%91%91!423%%96’% i} fhﬁ e uel

| antlcorps AONOC se est UR rocddd sclon | a

revendi catg oruiro@ede%am& rJn mondueas%&ﬂa.&ﬁod;q ROE bighe Wque lebiit su%ara@agns Hﬂﬁae @ esrde

souris. 28 artlSilel b ki Mgdhgég de la proteine & activit
pr ocoagul ante Fact eur \/ Il humain & partir de plasma ou de concentre,

conpr engntg.| PRIcEESIBPRA FdvERdRAon B, dafs leGuePladitsabstratadt de IBgaAssER OU concentre dans
une col onne chronmat ographi que contonant une r~sine adsorbante a | aquelle
sont |ies ZeProaddséi ssion [Yenenueioaiqos dasxreventisationsol 3l @f dams deqaeiros ulilise rcanime disodianton
1 et a en 4l dans I'ttepe\(t) de:I'@nin@BxylagdrosePr ocedd sclon | a revendi cati on 10, dans
lequel ledit adsorbant est de |'agarose et ledit eluant est une sol ution
d"Un seko. 82 Procéréisalomtiine aurigonqua des jevandicationsr1 3 7.idens|lesuel fantiearps| repnpgianplfutiis eston
de VI11:C a pealgy de VITT:CIM II|:RP conprenant un anti cor ps rmnocl onal

specifique a VI11: qui reste con‘{zl exd a VII1: gquand il est
sounis a uhe Pé%?@tsP'%'aéﬁ’PW%t'ﬂB@n%ﬁ q‘!?h'af‘ﬁ‘°°@§f“°ﬁ°fb"aéli‘"'m%’}°dqe Qﬁl“drﬂﬁ pout
donner un fa%t eut{é VI 1. I C ul t ra uri f ayec un otgret?u

supdri efft rotg] ° pro rg da plastant
i 4 d PYi ﬁfg I E al a cent ans une
rlaveﬁdl th ngng; z{: %ma{% 7;%[9 gendg%fgp?epé)m 15'? %8“1"5

Innunoadsorban SO on reven |ca I on a une en5|te de couplage de
3adg od AN} é%lom%@&%n 12 Bank dqlié? 1edit a&kafbgrﬁ%st dbTagahd¥5 1B ERNR N ine
sol on I une Qhl8hh aSLe des revendications 12 a 14, qui est une 1gG 45 16.
| mmunoadsor bant sal on | une quol conque des revendi cations 12 a 15, ayant |a
possi bi | i t f2. GnAshdadsbrBint Yehstforsl BORO 168dIeMbrt| 6t RE pafifRERAtded WS & Lpaflt @S VAILOVIIRNS
une source CeohhReHaftdd &hGeorFsmMdnddidhalCEpécifiqué 2 asikRRA @I restidl Compleé B3/IILAP quand il est
35 soumis & une solution saline pendant qu'il est lié au substrat et qui peut donner un facteur VIll.C
ultrapurifié avec un degré de purification supérisur & 160 000 par rapport au plasma, ledit anticorps
monoclonal étant lié & des particules de résine solides.
-/ 18. Immunoadsorbant selon la revendication 12, dans lequel ladite résine comprend de I'agarose.
14. Immunoadsorbant selon la revendication 13, qui a une densité de couplage de 3 2 4'g d'anﬂcorps
monoclonal par litre d'agarose.

15. Immunoadsorbant selon I'une quelconque des revendications 12 & 14, qui est une IgG.

16. Immunoadsorbant selon I'une queiconque des revendications 12 & 15, ayant la possibilité d'adsorber 90
4 100% du VII:RP présent dans du plasma ou dans une source concentrée commerciale qui lui est

appliqué.
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