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EF Q293 776 B
Thy invention relates fo o storageestable, functivnally intect fibrinogen, a Gbrinoge
ponverate and g medicinal product that containg Shvinogen The tnvengion further redatento
s method for prodocing 2 hrinogen solution by separating tnpuritiss froom an aguenus

sofution that contains funutionally intaet Ghdnopen

Injuviss of blood vessuls rosull 1o wmowe or loss sovere bloedings, which sre conteolled by
cosgalation of the Moeod i the infured vesseds However, Blovd may also coagulate in nons
Enjus\x% vossehs by other vesse! damage, snd the rosuliing thrombi any interrupt e Hoad
cally, Responsible for Mood eosgelstion gre theombin, wiied franstors the
sodnble Hhrinogen into nsolubly Shrin, av well as avttvated platelats (Brummel KR et gl An

ibrinogen during Blood Conpulstion, § 8 Chem 1999278321 22863-
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2RK70. Blombick B Fibrinogon and Fibrhe-Protelng with Cowplox Rodes in Hemostasis and

Thrombin splits Blvopeptides & and B enpvmatically fom intaet fibrinogen, solable fben

monomees resaiing in thet process. These soluble Bbein moncwmens sgpregate oto still

E3

X

sefule fibrin monomer complexes, which farther spgrogats Into insoluble fibein, Low

N

guantitfes of thrambio can spbit off ondy one of the b fibropeptiddes A sontained i the

fibein misdocule, which results in the formation of g-profibein (Shainoff IR of ol Fibrin

e T e MY

procursors, ntermedisrios for homostasis o the olot war. Theomb Res 2062

pasy

For the snevmutio effect of theeanbin on Gbrinogen, which causes the spitttiug off of

fibrinopeptide A and subseqeently to the %;33&? ng offof fiheinopeptide B, thrombin noeds o

(

Bind fo the splitting sHes of the Nleinopeptides o the filvinegon mokecule. Beyond that,
theombdn i bound o the Ghrinogen roolocnle o Bes more sites whars i oannot causs

splitting, The thrombin thos bowsd is ensymationdly ineffective and, bevause of its binding,

is nof available R other snzynatie resctions. The propeety of fibvinogens to bind thrombiy

By

sl50 s sies o the moloculs whees # oot exert enavmalic activity is Koo as

N

antithrombin §activity {Moseason M Antiteonbin L Inbibition of thrombin generdion in

i
{1

rlasna by fibein Roraation. Thromwd Hacmost 200380512, Meh DAL Mentifivation and

S
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Uhasaotesization of the Thrombin Binding Sttes on Fibein, I B Chem 1898 2T1I3R2312

3

Fibrinogen concentrates for plummacentieal prposes ave assd for both, topical application o
selviove homostasis and fiasus seabing, and Ty intmvenous infasions o treat @, hypo- and

dysiibrinogenemia and consumption congulopathy. Suchmedichal product ars avatlable

doop-fropen or freovs-duied form and sy stovable for T8 f0 38 months, Bither Sorm has

Gsadvantiage 533@» frozen fibrinogen solaiivns need 1o Yo stored and transporisd deeps
feowen, wnd the subsoquent thawing process takes thvwe. Although freszesdried fbrinogen
ponvediaies can be stoved at reftigerator femporsiure, the rerdad long reconstitution fime
preventy thelr prompt spplication. Both, the thawed and the reconstitutnd flwinogen solation
tend to pelstinize W stored i the roltipormior for several days sod caanot be used theveadter.

-

At the same thne, the Hhrinogen is degmuded fbeinogrnoiviioadly, which lsady s

P &

ot

diminuilion of the clottiable proteis (davder Vet al High molecbe weight destontivas of huan

fibrinogen prodeced by plasmin L Phvsicorhemial and inusunodogiont chivastarizstiom J R

fn the pet, diiToreny msthods were wsed, such gs chromatographic purification or other fractionation
stops, whink, Gough leading o bether purtiind fibrlnogen propavations, still had the dsadvaniages

sneritionsd bolfiws (annsdon b Isolation of Filvinogen by s‘&;‘}‘i:sx:é{; i‘fixs{mm&}grx?'x;y-x WO

ey

STAGINE VYT, Mook § ot ol Stable Fibeinoges Solution, US 8,077,081 BEIMHL Maganer Hu
Retnigung von Fibrinogers, BP T 368 708 A320038, Duey B Verlvheny zur HersteBang von
hochrelven Fibrinogen, DE 93 03 841 T2 1991, Borsoad D Chovenstographische Vromwamyg von

Tnanapraietnen, bubssonders vou Pakior VI, von Willebrand Faktor, von Fibronsktin and von

¥
Fibrinogen, DE 888 I3 3538713, 1990 Kows M: Provess for separating §3z‘s}§s~;€z§;zs Hhrivogen, ooy

Pe

¥

K1 and binlogien! glue from a solublized plasss facton and for properiy lvophifised eonvcentrat

Py

of smid proteine, AU JO06202688 AT2005)

Attempts to achiove g longer stovage stability and shorter reconstitution thoe ol fresee-dried
Hilwinegen by inereasing the salt concentration or by the addition of chaotropie agents have

wiality andéor the otvurmenee ol ety detener H
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fatfedd beoaose of the requived Mgh
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gt alt Stabitived Protoin Proparations for o Thesoe Adbestve, US 6447774 BIZH0N
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Chabbha
F Pluddd Biologionl Glus, WO Q1185191991 Meteoer H et ab Rabilisierte

Prateinzabersitung fir olnen Gowebeklobor, TR 198 53 033 A 13600,
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Highly purified Sbhrinogen preparations which contain practically naly clottable predein nay
consist of caly hal thely fmetionally intact fbrinogen, particulady i stored over o
profonged period of e, The shave of the nos-dntact Bhinogen n olottable procdeln ponsists

of profibein, fitvin monomers, and Thein monomer compleses ag well ws sl coagulably

fibrisogen split prodacts,

Druring the manuficiure and storage of {iboinogen preparations, fusther fibrinogen split

produnts may form o g varying degres by cnsymnatio action st the cost of Ruetionaily intact
fibrinogen, loading to an impatrment of the qualily of s Hheinogen prepavation, and in

vavtiondar, to e impairment of the reconstiintion of Seere-doied Hwmogen

Frovse~dried, fhvinogen-coniaining vadivinal prochats shonld be reoonatitutate rapidly,

this bs within a shot perlod of time, and should maintain this rapid roconstitutehility for thaiy
whole shell e, The fibvinogen solutions obtained by reconstifution with apprapris

sotvergs shookd be storable st rfrigerstor tomperatare 1o Batad S and withowt msg‘ém

inorease n viscosity for noe week withoot losing clottable profein,

> v-

The clottable predetn prosent in source materials slresdy is o mizture of bxact Shrinogen,

profibein, fibvin mosomers, Shrin moncer conmploxes and alsa § i}im\}}:\ crerlyviio aplit
pracacts. The split or degradation products of tntset fibrinogon e formed by sungymes

presont it plossie and i plaens fractions mostly fo varying ;agsaw Therelore, T8

o

necessary to dovelop mamdiohying trsthods wihich nhibi interfeving cnzymalie sotivities

S

during production aud which provide for the romoval, aa S as possible, of degradation

pracdnets of the intast Shrinogen, particularly fibrin monomers and fibrin monome
compleses, sines thees provent Seesedried Sheinogen fow reconstituting rapidly.

Investigations by the fnventors have shown that the stability of fibrinogen may d::;"z

steongly npon s sontent of enzymes which recognize Bhrinogen as thelr subetrate,



A

-

o order to avoid malor leasss of intaet Sheinopon during production, any cawymatic
procosaey which fosd to a change i tuteet Slyinogen need o be provented. Sueh eneymatie

2

procesaey s cmued by snavmes which recognize Hbrinogen as thelr substrate gt which

sve alhromly prosend andfor oo during the muanuthcluring process fom thelr symogens, i
partionlsr, with processing steps porfirmad of rocn fomperstiaee o slovated mom

imperature, such ay NI¥ virus inactivation, care needs i be nsed fo prevent both, the

o~

formation of such ongymes om symogeas and He aclion ot hese snzymes ¢

Nt Py

Ancthey requiroment Is the stiability of fnctiooally intact ninogen W a mediciaal §

X

which, whent applied, has s Sbrinogen concentration of botvesan 9.3 and 1096,

Liguid, fhrinogen-containing medivinal produets should be storsbie e foeve-driad
-

{ibrinogen in the reftigerator fr g porind of 18 -~ 38 monthy, Doring that period, there shoudd

be no raior nersass i viscosity and ne doss iy fonctionadly intant Bhvinogen.

Sohution of the oides seconding o the dnvetion

The fibvinogen avcording to the vvention may be prodoced from an agqusows solutlon, which

X

-\

containg functonatly fntact Heinopen and 18 conaminated with prefilrin anddor fibtln

rotonnses andfor Shein monomer comploxes s bt splil products, by precipitation of

the fnpurities with s noredenstieing precipitating agent ol @ famperatore batwaa 47 gnd

R

X

4 ad a Ca

25

 sohiting and

fofom fom sotbeity that does not exvend thatof 1 L0 gM Ua
separation by means of Blivation or contrifugation from the sgueous solution, The Slate o
contrifugste, respectively, contatn the Bhrinogen according to the invention 1o linud b

e

The e Snon-denatiring provipitaiing agent” refors fo 8 pregipiisting agend that does not
n g L.- R

denshure Bhrinogon,

An cssential featire of the method according o the vention hanee i the redaotien of the

Calolum oo setivity. T has shosen that there may be olitadned » Bbvinegen, which may be

~

&

reconstituted rather rapidly afier belng Hovse-duied. In the sense ol the prosent desoriphion
s the present petent olaims, rapid reconstitutability is defined a8 & reeonstitution time of

the Hoess-drisd fhrinoges at room aperaties of waxiom W mineies, as bolow deseribed



more comprataasively, Fropse-deiad and state-ofthe-ant Rbeinogen congentvates, In contast,

have nmeh onger sevoesstitution thines of about 20 fo M minutex,

A8

i

darting ronterial, Hbrisogaeontaining plama raw fractions bave proven sultable, which
can be manufhctored of fomperatores moging hetween 4% and + 4% O, T this tomperaturs
range, snzyimes which recogdze filvinogen as thel substrgte sve slightly effective. (nan
tnchanirial seade, such Hheinogeecontaining plases vaw fastions oan he oldained by sloohol

pracipiiation of plasma vr ant as Cohn Fraction Tor by cold precipiiation as

s TR

pHiate, Thy fibrinogen-contaliing plasma rawe Dractioens Cobn Fraction | and
cr\;*ax;xre::i-‘;tsi‘&‘:aiﬁ: are casily soluble in Water Bor Injechions, and such fbrinogea-condaining
solutions can he stored dogp-frozen until forther wee,

I plamme that has boon oblainsd using nappropniate oy, paticaderly Wstored pver & longer

09005,

¥

&

poried of time, Hhrin moenomers snd Shrin monomes compleres ave prossat to & lavger

s

degree: I ervoprecipiates sre obiained from such plasma, » large portion of sech fitrm

IORMIMONS 18 provipitaed, 5o that B apposrs appropriste 1o obtain ondy the Shoinogen st

N

rresent i the covesupernatant by aloshol peecipitation S Rurther porification,

. v

A pesfurred evnbodiment of the method sccording o the Ivvention i3 charctoriaad by the

fact that during precipistion the sgueous solation bes an slestvie condutivity of 338
‘orny, peeterably at e tomperaturs between %0 aad 27°C. 1 has shown that imparitios may

.

X,

e pricipitated nicws oasily and 1 @ higher degrve ander these condifious, so that the

~ g2

filrinogen sccording o the nvention {8 oven o pasifisd,
It s Rurther proforred the the Calotun on gotivdly does not exceed that of @ 380pM Cally

sodution, especially not that of s S0pM Cally selution,

W

e

Bapecially proforrad & 2 varlant of the method secovding o the tnvention, wharsin the

S

sofalion hag g tomperaties bebwoen % and 270, au slectrie ponductivity bebwoen 10 to 10

s

8% and & Oalohum fon aotivity that does notoxessd that of & 300uM Callly solution.

2 ¥



1w fibnnogen that s vontained fn the obtained fivinogen sedution may be further purilied

by st least one fuvther precipliation sep.

iv

et
»t,

he method according 1o the nveniion, thurs msy be proslieed & Hleinogen solution

L

\.v \\

comisining 8.3 o 10% clottahle protein, which muay be stoeed forpp o 36 montha at a

N

tevperatare of 2% o 85C, by romevad of suzymes and thelr pr-onzymes, which as sach v in

N

thetr activated siate recognize filninogen as substrate, with the help of ronedenaturing

precipitating means and, aecsssary, by addition of correspomding vinus inactivaled,

homalogous protomse indtators,

The fbeinopes sehutlon sill preferably be subiected 2 procedure for viras nsctivation or

virus removal o deplotion, wiieh 13 carded o s lowpaaatares &

WIVE T Tenaperatare, &
thrombin activity of 283 el sl o Caloiuy fow activity that doos not exeeed that of g
LM Callh selution.

7S PR

The vivuses may be ranoved by nanofiltrstion @ somperniures botween 20° and 4380 and

with nanotiliors having 8 pore size of maximuom 30 oy, proferably 18 ny, wherein

nanefiirgiion is preferably carvied ot socthat this does nos rosult i splitiing oft

The fibrinogen solition produced scconding to the brvention s welolly concentiied, dogp-

froeen oy eadeadiien,

Algo desoribed ts o fibrinogen conventiate, which may be obtinined by the method secerding

oy the fnvamtion,

o3

Also desoribed v the ventive Bhoinogen conconiraie s Hoose-deied for, v uss an g

pharmacentical drug substanes, wherein the concenteate can by revonstitted with 2 autishle

solvent e 3%

o 1% fibrinogen solution, and may be stored for an lonst 10 days botwoen

2% and 870, without the coment of clotishle profein decrsasing or & pol belng fovad,



The freerewdrisd fbrinogen concentrate may be reponsitinted after a stovage s of af lown

18 montheat 3900 8% with sosolvent within fesvthan 1 miutes,

A preferved embodiment of the fheinogen concentraie contuing Hhrinogen, fom which there

saay be aplit of with therombin at loasd 7096 Nleinopeptide &, based on the slotiable pratein.

Farther preferred sbodiments of the Shrinogen cosmentyaty are chanwterizod in that

i T O

~ they contain at Joast 1 arbitrary undt AT por 10 myg clotishle pros

~ they contain no particles with g dumeter of mwere theey 20 o, preforably 13 oy,
o

N

they wers heated after focze-dryving for 30 180 minutes 1o » temperaturs of $3% 1o 1488

Foarthermors, the fnvention relates o 3 medicingl produst cotlaining the Bbrinogen

sOncEninge ¥s an avtive subsiange.

The medivinal product may be oontained in o pre-{illed syringe ov i au infusion bag.

&

The mvention farther relaies to a method Tor producing & medicingl product, which contatng

dried ﬂi}rimgm concentre and o which there ave heer malded basic ansine

solds up to the half of the weight of the clotable protedn, ag well s sadts in order

pugramtes for camolanity, wherein the frepecdeind fibrinogen voncenizaie is reconstittton i

Dos

s eobvent atning an amount of Cn salt, which powantoos that the roconsiituded produst

has a Calehun fon setivily corvesponding to that of § mM Cadh; solution,

The wodicing! prodiuet in feersedrind form may Ruthormore be heat-troated 1 g fad
veadatner for a periad of tme of 30 1o 108 munoies of tempendures between B0% and 458%

for aciivating posathly prosent vivusss.

Finally, dosoribod is the use of the Hbrinsgsn solution specrding B the lnvention ar ol the

&

sy

filrinogen concentage secording to the vvention for praducing & medicinal produst forth
srontirent of a-, dyse and hypofinbrinogenemis s for the testmsnt of patients with

consumption coagulopathy and shoek, ssperially sepiv shagk



As already mentioned above, for the manufactare of Bheinogen soncentratey with & high

o 3

contant of e ‘Qi\\i}\ﬁx\‘ intact Sibn ??\\ {an it IS nosesa EY IR bt the setion of LREFNWS

P

which reeognize Bhrinogon s thelr subsirate as much as poasible, sgually so the femation

Loc +

of such eneymes from thely symogsen, Acvording 1o the Investion, this is achieved by a

strong reduction of the calolum formaetivily and the strlol obsarvanwe of a tomperature snge

hetweer 2% and 4° O By the addition o BITA, the ealotuny fon goivity i lowered to the

exiung that 1t Hes below the ton activity of p 1,068 M Calll

procipitation with the abd of nevedengturing finogen precipilating agenty, a.g. glveing a

fiflaivogsy Saction of &t loust 8006 clotable protun can be obtained. W necessary,
fibrinogen concsntrate van be olvained by multiphe repreciptistion, from which, based on

<

glottahle profeln, at least 7098 Filwinopeptide A can be aphit off by thrombdn and wikeh pay

B reonnstitnted *\zwnmi aftor eers-drying, Waueh }‘Ti%fsrisy:‘sgm comceniraies comiain og

¥ Lo

% ~
3

venched i}}-‘ the addition of cozymeties inhitdtors, I i spperpriate fo all wrx&;’ﬁy safe

Virus inactivation san, therefore, be performed by the addition of Twesn- 830 and

sinttrobutviphaphate nhe required mmownds ot omperstres snging from 28 10 300 O fu

o

up o ten hours, withowt nwsasivable anounts of Fibrinogenpeptide A being split frem

fibrinogsn

agsnt can be romoved from ving insctivated Hlwtnogen raw

AR

The virus Ingoibvating

{.,

concentrate chromatograpiioaily or by fraotiorated previpitativn. Amine actdy, padvethylen

ghveol and other, nowtoxie and non-denaturing prodipiisting agents can be weed for

)

cabove 88 O In addiiion, thore s the poasibility 1o remove

';uwv
wv
?’

S

Twoon 84 and Dinitrobutyiphosphate by sleohn

o

i fractionation at lamporatures between -3°



Q

The vinu insctivated and pueitied fibrinogen conventrate sl may condain Bhrin monames

W

&

and fibrin monsmer compleves, which cun be removed by vold precipitation a very fow

S SRR RN R S
Siogi congust

‘\-*"it:}n Lowering the conductivity to bolow 300 ufhm and i particudar

3

=y >3 NN Y AL \\ \V H
s gan be schivved by digdy

{y‘}

‘4,’

i, diadiiivation or alrohol provipitation

Cold precipitation s performed @ fomperatires betwosa «4% and +4°% € and & pH rangiag

tabion, bowever, diminishes

RECRTEN
{t

o Al 75

ynz

Lawering the pH o 6.8
the vield of functionally intact Gheinogen, Stirring, vibeation oy suporsenie sounding Inoroass

K‘R‘i&g‘o sonsiaty of fbvin smomnmesg

the onld procipitation. The codd pree
and thelrcomploxes, i reraoved by fltstion or contrifigaation. The suparnatant or filtrate

contain the funetionaily intact Hbrivogen, shich can be obiained by precipiiation, proforably

&

&

functionally

o

with aloohss! below 0% € The fibrinogen, highly purilied in that manner s

fntact sl can be reconstitided promptly aller feese-deving. Duntng the whole
mstufacinring provess, oare nesds 1o be teken tut the calohay fon sctivity doss nof exeesd

that of o L300 ¥ Calll solution.

I nocessary, procusymnes sach as ooy XU or plasminegan o be removad by fnether

varification steps. However, cortain procozymes e necossary for some apphioations. They

o

o~

are preferahby added i vivus inactivated form during formudation of a fibeiogen

proparation.

The highly puritied fibrinogen conventrate vy sl contadn envymes, atheil inlow

foo

X ~ o

iy affoct Sbrinogen. by order 1o Inhibit these eapmes, ving

R

7

snceniration, which adversel

inachivated, L AR, ¥

r'/

oo, homelogous protesse Inhibiton we widad, such as ATV,

e entetatos obtained i that
manner, hoving protorably @ caloium fon aotivity helow that of & 88 uM Call solution, can
5.

be stoved o at Joast 18 months In Honid state s g drug substanes o fonmulated mia

R

concentration range of Hbrnogen between B3 an

s thmombin acH vty muay st contain teombin

agen mdeotde which cannnt be splll off by thrombin, By



the addition of notetexic cheotropie substances, the Blyinogenthrombin bond may be

besi

=

diarapted, and thrombin muay be soparated from fibrinogere The Bhrinngen purified fntha

manner has @ high AT avtivity, The chaotrople subnbwes ave vamoved npadn by

.{ \

The potential visk of vivus transnnisston by human Mood produsts can be roduced by

\\\

wneithvation, Fibrinogen solntions solich contaln no or only small soaounts of fibein
momrer comploes can be Shored cusily tyough sanofiliers faving & pore sire ol 15 0 20

no, o inorease i the tomperaties of the solation to be lered above roow tomperatus

Frowe ¢ sy solutioos can he

- 7“,
s
Py
yrngs
=
el
oo
.
’-7/

secelsrating the Hhation rate. Practivally copvime.

o

nanofiliered np to a tomporaturs of 40% € and n that mannor, one can aehieve at least

£y

3

doubde & wcrease o the Blination s,

Anothey redustion 1 the risk of vivus transiission s achisved by heattog of eese-dnisd

fibrincgen W emperstvres of hotwern 905 and 1458% O for a period of 30 1o 180 minutes

Thiv heating may be parformed cithor op frecze-dried balk matenial ov in Hnad containers,

Apgording o the fnvention, the nprovementy i the proadustion of ftvincgen render

fd

possible the mamdicture of Bleinsprscontsining medicinal produsts wiidch can e stored

W

sned transpented more casity, and which renster possible & wove raptd and wider therapeutiv

sppiication

substanes which, when reconstinied with an appropiate sebvent o a 8.3 & WG B

solution, con be stoved for af foast 10 duvs st g lomperpinre ranging from 2% o BY O withow

W

(}'1
o

st loss o elottahie protein ov withowt gel fovpation,

A further erbodineg of the heinoges concentraie & charsctorized Bt that Hs oontent of

glottable protoln consiste of funetionally ntact Tinogen snd lesy than 1%, proferably loss

s
57
iy
97

than 3, profibein anddor Hbrin monnmers, 8 vives Buntivated and froese-deied, and within
36 menhs at femporatures ranging fom 29 to 85 O s spontanccusty solable (o quantities of

af elottabde protudn, these solptions whon stored vy



s
vesk

w0 ton days 6 2% 5 8% O wot bolng subioot (o change In viscosity or & docroase in clottable
profaa
A further srabodiment of the fibvinogen concentrate is charasterizad in that # containg

neiiher sveovmes which recogaize Sheinogen gy & substrate nor proemesymes whoeh can e

O
>

nesand that iz stormbleina 83 o 1% ol 2% 0 8% O fore

Pt DOTINRGEG, the Inveniion somsorns PEUBNER for the munaiiotee i‘i ‘\‘\%‘Y‘Y\? ezt

8 i

conosntrates having an AT setivily of &t fosst one sehitiaey nntt oV AT por Himg clottable

protein by factionated precipiiation with non-deng sarts, atfsy prior

¥

aeyi-saheinne-boud of thrombin with biinogen by non-toxic

©

<

The following sxamples hustrate the proforead ambodiments of the fovention in groster

= &

1. Prompily reconstitutable, frepre-dried fibrinogen coreentrate.

X

JO0G g of crvepaste or Uohn Fraotion § precipitate sre dissolved i g W01 M EIFTA solution

which containg 3 U per vl onder constant stirving at 4% 4

protein solution. Avhydeous ghveine v added te this solaticn

DR

{8 8 pivii Afer 10 hours of stirring a1 2° €, the rosaliing precipiisie s e

temperatire range of 2% <40 O by contrifngation oy vation. The previpitate containg a large

\

part of the fibrn monsimer complexes and Hhrin monomers contatned in the sotree waterial,

The supsristant or the filtrate sre saturated with plvehne st g tomperaties of bebween 2% and

\

TS £

A0 e are ativred again for 1 hours st this tomperatires The previpiated Sheinogas s

pos

shtained by high rotutional speed By w Shueples contrifuge st a spoed of appraximately 17000

X g 3

]

3%
svolutions per minute and iy dissobved apgain ing VI M EDTA solution to olaln an

spproxinately 196 solution of clottable protein
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srinogen i3 kept at o lemperaturs of O, aned oo samplo woaken for the

determination of thrombin, total proteln, and vlotabde prowin,

¥

g

The caleium fon setivity of the sofution, i which fopurities Ruve hesn previpitated, was

L

below that of 3 o Cally solution. The caluivm fow aetivity was dotenmined asing 8

i
¥

calchm olectrade, and the valtre of the wn setivily was evalnated oo the bagdy of s gurve
representing the dependency of the voltage measnured by the sleotrade tn the Tally

concentration. H the caleium o sonventration 18 oo hgh, the caltium og aotiaty 18

gorrespondingly lewered by meang of & 118 M EDTA solution.

The thrombin setivily was loss than b ndl of throwbin perml Detormination of thromtun §

porformed wi cerde substrate 3238 with reepeot to a Hyombdn relorence

peeparation, 1 the thrombin coatent is move than | mill of thrombin per wl, the thrombin

sotivity fa inhibited by the additton of AT and beparin iy awnitrdio of T+ R ey
repreciptiation with glysine,
i necessary, ghveine can be removed largedy from the fiwinogen sedution by dialilteation,

< .

sy so by reprecipitation with aleohol below 7CL For storage vaiil further nse, the

SN

o 6 -2000 or be mumniactured into Shrinngen storabls

cution v be Repd

oese-dreing, whdeh by promptly soluble

¥

40 Virng insctivated, prompily

.

v sniuble | }\ﬁ‘iis\\‘ o coneenirate,

™

The approsimately 196 protein selution of the Slinogen concentrate prepared sccording 1o

Exanplo 1 i sdnixed with the roquiresd st of Tween 80 and wwinttrobutylphosphate and

Rent st MF O R 10 howry, A ving i stion test performed belbes that ensures that

stovage of & samply for a perlod of 30 howes will not canse Mwapeptide A o be relogsed. I

cnder o romove the added Tween 80 s iriutvolavig

performed with non-densiuring presipitating agents,

X

o avvalonhol comtent of H®G
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Virus inactivated fibvinogen concentrate can b stored sithe

can by thawed and provptly seooestingad, reapentively, thorealier

3. Functinaaily intsol virus tnactivated fibrivoges provptly seluble
1 ey of & solution produced secording o BExample 2 seith 1% ving inactivated, olotiabls

protedn ave adjusted ooy elentnie {1{};}{%&{:‘2;&&’&?};‘ of 101 HIG b by dintilration apaingt g

B

vethyl aleahol and dissolatio

W

Yot}
o
/

.
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P
g
£
oot
oy
o
o
.
o
3
4
o
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A
o
%
m}
%
,v/
e
ks
W
;A-
%5
A

alvobo _;3;'@;;1_5&3&-;&@;@ 1o 1100 M BITA solution. The ;3:?% ol the solution s adhsied o

x:

This caumes the Bhein monomer compluxes stifl present in the

7

antution o previpiate and alyo causes ¥ partial proviptiation of fibvin mwaowmes, By
contrifigation at approximately 17000 revadutions per ndoute tn & Sharples centetfuge, the
previpiiate s sepavated, Wihe supernatied i sl opalescent, filtratton is porformed using &
filter with 5 o The solution obtained i that msnme has & conterd of at least ¥0%

functionatly inteet fibeinogen i refersnve © the clotialde prodeln prosent 1o the solotion, By

v

fowering the pH e 0.8, the por comt contont of functionslly intaet fbrinoges can be nersassd

b3

sveat further, which, however, entatls 2 loss fo visld The solutions of fimetionsdly tntget

fibrinogen obtained i that manney can be stored deop-frozen e frecze-dricd i badk onti
furthey proceasing or wni theiy formmubation wito medicinad prostudis.

4. Vunctionally nfact fbrissgen, vives inaptivaind, storable tn Hguid fome

e ay these are obtained acoording o Bxaapde 3 way

b
pes

r

Sehutions of fooctonally intact Hbwing
st} contdn snpyas which change Silvinogen saymaticatly. Therolove, s necsssary o
inhibis sueh onwvme activities by atoxde, vires Inactivatsd onzyvime lnhibitors oblained from
1 For that pepose, the teombin and Rallieeln setivities ave detenuined in the
afvate, and vires nactbated and enevosefne ATV iy sdded wotd dwombin

sefected any longer. Heparin s not added. s order to indailsdt the kalltheein

seroor Inhibior Som human plosems seads o be abilad which containg w

snvmatic activities and is visally safe. Chromogenio substrate 2300 i used for the
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anufactmnd o concentrations

of 83ty G by diafiliration o procipitaiion with s‘-.s?smmﬁ and dissolation of the glochol

provipitute and are stovable at osperatures befween 37 and 884

3. Manufaeture of fanctionally intaet, virus insstivated fibrinogen conventrate with 3 high

A oondent,

The enzme-free Hluinopen concontrate maund

o Exataple ¢ containg

further throenbin bound 1o fibrinogen ot attes of the molecude which are nat sply

ensymaticatiy by Bronddin I oeder to diavupt the bond betwesn Bbrinogen and thromban, 3

ot o the solofion por g of tntaat Gheinogen, sud the mixtue i st

o~y \‘-‘

sbghtly for one bowe af 357, Thercaiier, fibrinogen i preciptiated with sodhwn clivgde g

o~

voehtained by oontrifugation and, i

avge of botween 7.4 aws

o
ww
2o
“’3

sary, I8 repreaiplis vith soding ciirgte, the dissolvec

containing g urex pey ¢ Mhvinogsn, At the snd, the fibrinogen solution is diafile

a P MR

1

T A solution to romove the ures s the autrate, The diafibered solution I8
storabio at wmperatures between 2% and 8% The solution can sl be mannfcthured oo

froerewdrind fibrinogen,

&, Nanofilfered fibrinogen concentrat
The fibrinogen concoivatos nupmizcted secording 1 Bxamplea 2 o Scan alsobe
sanofitiered 1o norcase vives salety, prefevably in a Gbrinogen copceniration of between (U

o

Privy to nanofileation, the Bvinopreconiaining solutiony we clarified by filteation

A5y, followsd by nanofilirstion Hwongh naveliliors with a poare

y .

20w or 18 nn To the evtent that the Slrinogen contenirstions have no g

’/’
:‘“‘l
L onin ]
%

avtivity, nanefileation can be porformed at fomperstures of up 1o 40° O morease

u»/

fiﬁ{;i“ Rl

3 St AN sl ST IR '5 . et ¥ v by Typbaend PR
7. Heat tremment of fessedoied, spontmneossly soluble, Soctonally fotal, vins

'\'ﬂft(\ \\ \I_\\‘xj ?«y “'\"ﬁ
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Freveedried fihrinogen conpentrate ts pulverized and passed theough a steve with a mesh

opoing of 08 mne The HBheinogsn powder is trought 0 8 modstone content o 08 o % and

strong ol stream at @ femperniore of 100 € for 30 minutey n g vlossd

then expog

. 3 X Q% n YR e RN : SRy SNy AR e Sy en s X e RN e I s T PO ey yoae §
container. After cooling to rom temperaties, the heated Reinogen powder 18 elosed

=

v oand stored at a tomperatire of 2% w0 &0 L

8 Dotormination of the reconstitution e of Sosze-drien Hiwinogon

The b Srecomiingion fme” refors, in the sonse of the mesns dosoription suul the patent
claimy, 10 that period of thue eciending fron the point of addifion of 8 solvent to the frosse

o~ el v

dried Hhwinogsat o Hs complete dissohsion, whereht the feczs-dited &

(o

yrinogen i ondy then

conaiderad sy Hasodved whe at loast 979 wre disvobved and not sire than 396 sornain ot

»

The reconstitution tme it sow deternddned sy fnllows

Portiony of 30 myg Gbrinogen are weighed - on the hesis of clottiable pratei ~m 6
centrifupe vessels cach, which are then mived with 10wl 9% sedine each md then shaben

o

on & Riodancer (New Bronswick Rojentific Hdisen, KE USAY &t "Spead 207 sl &t rovm

i T alrg

Aler 3 G, 20 and 30 viinutes, thers s ronoved one contritnge glass and

¥

ventrifigated for 10 minwes, wheveln the syston i adivsted to L0080 rpm. The sediments

contained inihe & corrifigs glasses ave washed with §05% saline throo Umes, and the

proteiy content of the sediments i determined aftor the thisd sashing. In order fo determine

-

the poteln, there iv ased the Bradiond reagent by Biorad. The profeis content is ovaluated

acperding toa reference earve, which has beon sdabonned by mvans of the Biorad reagent

3

>

nowy that pesied of tme after the

]

and fibrinogen, The reconsfitution thne i minsles 8
acdditton of the solvent, ot which there sre preasnt loss than 3% of the clattable proteia in &

notsiissobved siais



is

A rapid rstonstitution tme s provided thes tn the sonse of the present deseription and the

oatent olatmy whee thers 8 regaived not more then 18 mimutes, esprotalty between 310 3

St

o sehution st room i Smposiare i"*} fitle

minutes, nonderop

shaking withont foam forms

The fibrinogen concerdrates preparsd acosrding fir the vention and Hepru-drind bave

e 10 mingtes, ospecially b > S mnvutes, Incontrast

ot

elween 3 R

o

sonnstitntion ot les

3oy

weniraled was nasusd fobe

3

thereto, the recomstiiution Bow of two prios st Bbrinogsr cone

20 minutes or s than 30 minuies, rospeniively.
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