
EP 0197 901 B1 Description Field of the invention 5      The present
invention relates to novel, biologically active fragments of human
antihemophilic factor, pro- cesses for their preparation, pharmaceutical
preparations containing them and the use of such fragments in the treatment
of patients suffering from haemophilia. Background of the invention 10
Hemophilia Is an Inherited disease which has been known for centuries but
it Is only within the last three decades that it has been possible to
differentiate between the various forms; haemophilia A, haemophilia B and
haemophilia C. Haemophilla A Is the most frequent and affects only males in
frequency of one or two indi- viduals per 10 000 males. The disease is
caused by strongly decreased level or absence of biologically active 15
coagulation factor VIII or as it also has been called the antihaemophilic
factor. Factor VIII is a protein normally present in plasma. The clinical
manifestation of haemophilia A is a strong bleeding tendency and before
treat- ment with Factor VIII concentrates was introduced the mean age of
death of haemophiliacs was less than 20 years. Concentrates of Factor VIII
obtained from plasma has been available for treatment of haemophilia Afor
about two decades. This has improved the situation for haemophilia patients
considerably and given most of 20  them possiblity to live a normal life.
However, there are certain problems with the concentrates and their use.
The concentrates presently available are rather impure having a specilic
activity of less than 2 units Factor VIII/mg protein and containing < 1% of
Factor VIII protein. Furthertheyare faldy expensive because the starting
material, plasma, is expensive and the yields in the purification processes
used are low with the low purity pro- ducts. There is also the risk for
transmittance of hepatitis B virus and other infective agents. Finally,
about one 26  tenth of the patients with severe haemophilia A do develop
antibodies against Factor Vill and then become very difficult to treat as
the injected Factor VIII is neutralized and inhibited by the antibodies.
There is a need for highly purified Factor VIII-containing preparations.
The present application describes such highly purified preparations. The
invention also provides novel, defined fragments of Factor VIII which have
improved properties compared to existing Factor VIII preparations In
particular higher specific activity and 30    longer half-life in blood.
Clinical use of purified, biologically active fragments of Factor VIII can
give certain advantages compared to presently used Factor VIII
concentrates. The high degree of purification is an advan- tage as very
little contamination proteins then are given to the patient and further,
and more important, the risk for hepatitis B transmission is strongly
diminished. A longer half-life is a great advantage as a prolonged action
is obtained and thereby smaller amounts need to be given. Further for the
haemophilia A patients who have 35  developed or are at risk for developing
antibodies against Factor VIII Itis probaly an advantage to give a smaller
part of the Factor VIII molecule as it is likely to be less challenging for
the Immune system. As was reported recently (J. Gitschler er al. Nature
312, 330-337,1984 J. Toole et al. Nature 312, 342-347, 1984), intact Factor
VIII can be made in cell culture using recombinant DNA techniques. An
additional advantage with active frag- ments of Factor VIII is that such
fragments can probably be made more easily and efficiently by the
recombinant 40  DNA cell culture techniques than the whole Factor VIII
molecule as they are samller and can therefore be regar- ded as especially
advantageous to produce by this technique. 



Prior art 45      Many attempts have been made to purify human Factor VIII.
Presently, however, no one has succeeded to Isolate a defined single
protein component with Factor VIII activity. Commercial Factor VIII
concentrates have been used as starting material, where the Factor VIII is
present as a complex with another protein, the von Wil- lebrand Factor. The
techniques used that have produced the puest Factor VIII products are
immunoadsorbent chromatography with matrix bound antibodies against von
Willebrand Factor combined with chromatography 50   on aminohexyl-agarose
(C.A Fulcher and T.S. Zimmerman, Proc. Natl.Acad. Sci. 79, 1646-1652, 1982.
T.S. Zimmerman and C.A. Fulcher, EP 0123945,1984) and chromatography on
agarose In the presence of [err] to dissociate Factor VIII from von
Wllebrand Factor combined with chromatography on QAE cellulose (P.J. Fay
etal., Proc.Natl.Acad.Sci. 79 720-7204, 1982. S.l. Chavin and P.J. Fay,
EP-A-0104356, 1984). Fuicher and Zimmerman obtained a Factor VIII material
of a specific activity of 2 294 unita/mg which contained a number 55  of
components as shown by sodium dodecyl sulfate polyacrylamide
electrophoresis. The majority and the most dominant of the components had
molecular weights below 92 000 daltons. "They assumed that a 92,000 Da
polypeptide chain alone or together with two or more polypeptide chains,
such as 80,000 and 79,000 or 71,000 and 72,000 would have activity. No data
is however given to show which peptide or which combination of pep- 2    EP
0 197 901 B1 tides was necessary for activity and no biological test data,
In vitro or In vivo, are given to show the assumed effect. By contrast, it
has by the present invention been shown, with biological tests, that a
complex of one pep- tide chain of 80,000 and one of 90,000 daltons has
biological activity In vitro and In vivo. Also the 80,000 Da peptide chain
together with one peptide chain of higher molecular weight (i.e. 115,000,
150,000, 160,000 or 5   180,000 Da) has activity. It has also been shown
that one single peptide chain of 92,000 has no effect and that three ormore
peptide chains in complex do not exist." Fay et al. described a Factor VIII
product with the specific activity, 4900 units/mg and that the material
migrated as a single major component of 10000 daltons in sodium dodecyl
sulfate polyacrylamide electrophoresis in reducing media. However, fainter
bands were also seen at > 220 000 daltons. The different results obtained
by different groups demonstrate the large uncertainity con- 10    cerning
the biochemical character of Factor VIII. Recently the human Factor VIII
gene has been characterized and human Factor VIII activity has been
expressed by recombinant DNA technique. (J. Gitschler et al., Nature 312,
330-337, 1984, J. Toole et al., Nature 312 337-347, 1984). The nucleotide
sequence data on the gene indicates that Intact Factor VIII has a molecular
weight around 300 000 daltons. 15   Detailed description of the Invention
In the following specification a numberof abbreviations, product
designations and assay methods are men- tioned. The following list
indicates such terms and an explanation thereof: 20  Abbrevations
Dilsopropylfluorphosphate - DFP Ethylenedinitrotetraacetic acid - EDTA 



Factor VIII coagulant activity - VIII :C 25      Factor VIII coagulant
antigen - VIIIC :Ag Factor VI related antigen - VIIIR :Ag High performance
liquid chromatography - HPLC Sodium dodecyl sulfate polyacrylamide
electrophoresis - SDS-PAGE Trichloroacetio acid - TCA 30 Product
designations Mono Q gel - an anion-exchanger from Pharmacia composed of a
hydrophilio polymerwith the ionic groups - [err] as      Octonativ[err] - a
commercial high purity Factor VIII concentrate from KabiVitrum AB produced
from cryop- recipitate by affinity chromatography. TSK DEAE 5 PW - an anion
exchanger from Toyosoda composed of a hydrophilic polymer with the ionic
groups - [err] TSK 4 000 SW - a slice based gel with a hydrophilic surface
functionality of OH groups for size exclusion 40  chromatography, obtained
from Toyosoda. Assays Factor VIII coagulant activity 45      Factor VIII
coagulant activity (VIII :C) was usually measured by a one stage clotting
assay. (M. Mikaelsson and U. Oswaidsson. Standardization of VIII :C assays:
A manufacturer's view. In : Factor VIII concentrates and theirclotting
activity. I.M. Niisson, T.W. Barrowcliffe and K. Schimpf (eds.).
Scand.J.Haematol.Suppl. 33,79-86, 1984). As substrate plasma was used an
artificial FVIII :C deficient reagent (D. Nyman, Thromb.Dlath. Haemorrh.23,
3011, 1979). Sample and calciumchlorlde solution are added at the same time
to a preincu- 50    bated mixture of VIII :C deficient plasma, eiiagic acid
and phosphoiipid.A semiautomatic coagulometer (LODE) was used to determine
the clotting time. VIII :C in plasma samples from hemphilia dogs was
determined with a chromogenic method for VIII :C des- cribed by S. Rosen,
U. Oswaldsson, M. Blomback, M. Larrieu, I.M. Nilsson and H. Vinazzer.
Scand. J. Haematol. 311, Suppl. 40,139-145, 1984. 55      Factor VIII
coagulant antigen: The factor VIII coagulant antigen (VIIIC :Ag) was
determined with a solid phase immunoradiometric assay (L. Holmberg, L
Borge, R. Ljung and I.M. Nilsson. Scand.J.Haematol. 23, 17-24,1979).The
antibodywas kindly provided by Prof. I.M. Nilsson, Malmo, Sweden. 3    EP 0
197 901 B1 von Willebrand Factor: von Willebrand Factororfactor VIII
related antigen (VIIR :Ag) was measured with a quantitative electroim- 



munoassay (C.B. Laurell, Scand.J.Clin.Lab.lnvest. 29, (Suppl. 124)
21-37,1972. Goat antiserum from Atlantic antibodies was used. The VIIIR :Ag
assays were standardized against the First British Standard for Blood 5
Coagulation Factor VIII related Antigen Human for Immunoassay (66/355).
Sodium dodecyl sulfate polyacrylamide gel electrophoresis: Sodium dodecyl
sulfate polyacryamide gel electrophoresis (SDS-PAGE) was performed
according to Laemmll employing a stacking gel of T=4 % (total
polyacrylamide concentration) and a separating gel of T=6 % or 7.5 %. In
all cases crosslinkage degree was 3.3 %. Samples were treated with 5 %
mercaptoethanol and 2 % sodium dodecyl sulfate. Electrophoresis was to  at
20 mA for four hours. Gels were stained for protein using a silver staining
technique described by Tunon and Johansson. (U.K Laemmll.Nature 227,680685,
1970. P. Tunon and K.E. Johansson. J.Blochem.Blophys. Methods 9,171-179,
1984). Protein estimation: The protein of the VIII :C material obtained in
the Mono-Q gel step was quantified by aminoacid analysis. 15  Hydrolysis
with 6 N HCl was carried out for 22 hours at [err] in evacuated glass
tubes. The hydrolysate was assayed with a Beckman 121M analyzer. The
present specification describes a novel method for obtaining a Factor VIII
preparation which has higher specific activity than previously described
Factor VIII preparations. The novel purification method comprises the use
of Immunoaffinity chromatography followed by HPLC on an anion-exchange
adsorbent. The purified 20     Factor VIII preparation obtained is a
suitable starting material to obtain the novel FactorVIII fragments accord-
ing to the Invention. It has been found according to the Invention that the
purified material contains several different peptide chains as shown by
SDS-PAGE, most of them of higher molecular weight than has been previously
reported. The peptides have been separated, characterized and defined. The
data show that all peptides are related to 25  FactorVIII and that certain
combinations of peptides are necessary for factor VIII activity. These
novel peptides constitute part of the invention. As starting material for
the Factor VIII purification procedure is used a solution of high purity
Factor VIII concentrate. One such suitable concentrate is Octonativ[err].
The first step In the purification is the adsorption of the Factor VIII-von
Willebrand Factor complex present In the Factor VIII concentrate onto a
column containing 30  antibodies against von Willebrand Factor covalently
coupled to a gel matrix such as agarose. Preferably polyc- lonal antibodies
are used but also monoclonal antibodies can be used. Most other proteins
present in the sol- ution just pass through this column. Factor VIII is
then dissociated from the von Willebrand Factor and eluted off the column
by allowing a solution containing [err] or [err] ions to pass through the
column. The concentration of [err] or [err] ions is chosen so that Factor
VIII is dissociated from the von Wilebrand Factor and eluted. Suit- 35
able concentration ranges for [err] are 0.15 - 1.0 M, preferably 02 - 0.5
M. Suitable concentration ranges for [err] are 0.5 - 2.0 M, suitably 1.0 M.
it is prefered to use calcium ions. Suitably [err] or NaCl is used. The
Factor VIII material eluted Is very much purified compared to the starting
material but Is still not pure. Final purification is obtained by HPLC at
pH 6 - 8 on an anion-exchange adsorbent such as Mono Q gel (Pharmacia) or
TSK DEAE 5 PW gel (Toyosoda). The Factor VIII materlal Is eluted In a
sodium chloride or calcium chloride salt 40  gradient This material has a
specific activity of 5 000-9 000 units/mg  protein and thus a 360 000-640
000 old purification from plasma has been obtained. 



The material obtained at the purification procedure described above
contained both intact and partly frag- mented forms of Factor VIII. In
order to obtain Factor VIII fragments, the purified material of the partly
purified material was incubated 45    with a very low concentration
([err]-NIH units/unit of Factor VIII) of the coagulation enzyme thrombin
suitably at [err] for 10-300 minutes, preferably 60-90 minutes. After this
treatmentmost of Factor VIII activity appeared later In the HPLC-elution
curve corresponding to what was called Factor VIII active peak II, see
figure 3. Anan- lysis of this material bySDS-PAGE In reducing media showed
the presence of two peptide chains with molecu- lar weights 90 000 and 80
000 daltons. 50      Generation of Factor Vil fragments could also be
accomplished In a simpler but less controlled way by allowing a solution of
partly purified Factor VIII containing added [err] ions to stand at 4-[err]
for more than one hour and up to about 24 hours. The trace amounts of
thrombin or possibly other proteases present such as kallkrein, was
sufficient to cause fragmentation under those conditions. Separation of
this material by HPLC on an anion exchanger showed two main Factor VIII
active areas, peak I and II, see figure 3. Peak I was not 55    a single
peak but contained four or five partly resolved peaks. Analysis of the
various subtractions by SDS- PAGE In reducing media showed that all
contained a 80 000 dalton molecular weight peptide and In addition In first
front faction a peptide of molecular weight 180 000 daltons, in front and
middle fractions peptides of molecular weight 160 000 and 150 000 daltons
and in rear fractions peptides of molecular weight 130 000 and 4    EP 0
197 901 B1 115 000 daltons. Further resoluting of components was
accomplished by HPLC gel filtration on TSK 4000 SW of the subtractions of
peak I. The main components of the various subtractions were all shown to
have Factor VIII activity. The peak II material contained only two peptide
chains of molecular weights 90 000 daltons and 80 000 daltons. HPLC gel
filtration on TSK 4000 SW of the peak I and 11 material In the presence of
EDTA to 5   bind metal ions resulted in loss of activity and in
dissociation of the 180 000, 180 000, 150 000, 130 000 and the 115000
daltons peptides from the 80000 dalton peptide in peak I and the
dissociation of the 90 000 dalton peptide from the 80 000 dalton peptide in
peak II. This indicates that the Factor VIII peptides are held together by
one or several metal ion bridges. An alternative method for obtaining the
novel Factor VIII fragments of the invention comprises separating 10  a
fragmented Factor VIII containing material using a gel matrix containing
antibodies against von Willebrand Factor as described above. In conclusion
fragmentation of Factor VIII by small amounts of thrombin or by trace
amounts of other pro- teases  results in formation of the following six
active novel fragments; one composed of a 180 O  daltons and a 80 000
daltons peptide chain, one composed of a 160 000 daltons and a 80 000
dalton peptide chain, 15   one composed of a 150 000 daltons and a 80 000
daltons peptide chain, one composed of a 130 000 daltons and a 80 000
daltons peptide chain, one composed of a 115 000 daltons and a 80 000
daltons peptide chain and one composed of a 90 000 daltons and a 80 000
daltons peptide chain. The two chains In the various frag- 



ments are probably held together by metal ion bridges. Thus, each fragment
comprises a pair of two peptide chains. 20      Characterization of the
various peptide chains was performed using aminoacid analysis,
aminoterminal aminoacid sequence determination and Immunological
techniques. The data obtained showed thatthe 180 000, 160 000, 150 000, 130
000, 115 000 and the 90 000 daltons peptide chains all had the same
aminoterminal amino acid sequence Ala-Thr-Arg-Arg-Tyr-Tyr-. The 80 000
dalton peptides present in active components all showed the same
aminotenninal sequence Glu-IIe-Thr-Arg-Thr-Thr-, thus it is the same
peptide in the various 25  components. This was also confirmed by
immunological studies. To study if the various fragments of Factor VIII
also had in vivo antihaemophilic activity a series of experi- ments were
performed where haemophilia dogswere infused with the various preparations
and the haemostatic effect and half-life of antihaemophilic activity were
followed. Surprisingly it was found that all the fragments had in vivo
antihaemophilic activity and a half-life comparable to Factor VIII and for
the samllest fragment, the peak 30   II material, the half-life was longer.
Thus certain fragments of Factor VIII containing as little as two third of
the Intact Factor VIII molecule can have full in vivo anthaemophilic
activity and nomal or even prolonged half-life. Previously, it has notbeen
known that it was possible to getfull biological activity and normal or
prolonged half-life In the circulation with less than the whole Factor VIII
molecule. It is well established however that activation of Factor VIII can
occur upon exposure to activated FactorX orthrombin. In contrast to what is
the case with frag- 35    mented Factor VIII molecules described in this
Invention the activated Factor VIII has very short half-life and its
composition is not presently known with certainity. Example 1. Preparation
of purified Factor VIII 40      A commercial high purity FactorVill
concentrate, Octonativ[err] (KabiVitrum AB) was dissolved In sterile water
containing 1 mM DFP. The amount of Octonativ[err] dissolved corresponded to
60 600 units of Factor VIII activity. The solution was applied toa column
containing polyclonal goat antibodies against von Willebrand Factor coup-
led to Sepharose CL-2B gel. The amount of antibody coupled was about 6 mg
lgG/ml gel. The column was then washed with 0.05 M sodium acetate, 0.15 M
NaCl, 1 mM DFP buffer pH 7.3 followed by 0.05 M Tris, 0.15 45  M NaCl, 2 mM
[err] buffer pH 7.35 and finally with 0.05 M Tris, 0.15 M NaCi, 0.1 M [err]
buffer pH 7.35. Elution of Factor VIII was accomplished by applying a 0.05
M Tris, 0.15 M NaCl buffer pH 7.35 containing 0.5 M [err], The elution
diagram is shown in figure 1. The Factor VIII containing eluate was then
concentrated about 40 times in an Amloon cell with a Diallo PM 10 membrane
and the bufferwas exchanged to 0.02 M Tris, 0.05 M [err] buffer pH 6.8
using a Sephadex G-25 column. This solution was subjected to HPLC using
Mono-Q 50    as ion exchange adsorbent Elution was performed using a salt
gradient from O to 1.5 M NaCl. The Factor VIII activity eluted later (peak
I position) as one broad peak. Table I gives an overview of the
purification process.    EP 0 197 901 B1 Table I 5    Scheme over
purification of Factor VIII from Octonativ[err]. 



Purifica-   Protein   VIII:C   VIIIC:Ag  VIIK:Ag  VIII:C(IU)  VIII:C tion
step   (mg) tot  tot (IU) tot (U)   tot (U)  protein(mg) yield(%) 15
Octonativ   74,624    60,670   69,426    279,825    1.23             100
anti-vWF-   43.4        24,680   29,311          0        569        41
eluate Mono-Q gel   1.6        10,391   10,074         0        6,494
17 eluate 25 Example 2. Preparation of fragments of Factor VIII The
material obtained in Example 1 was dialyzed against 0.02 M Tris, 2mM [err]
buffer pH 6.8 and purified human thrombin (specific activity 2 800
units/mg) was added to a final concentration of [err] NIH units per unit 30
of Factor VIII. After 60 minutes of incubation at [err] the reaction was
stopped by adding the thrombin inhibitor I-2581 and the material was
subjected to high pressure liquid chromatography on Mono-Q gel using salt
gra- dient elution as before. Now the main part of Factor VIII active
material eluted laterthan before (peak II) position. The specific acitivity
of this material was 7 300 units/mg protein and SDS-PAGE In the presence of
mercap- toethanol showed it to contain two main components see figure 2,
one peptide chain of molecular weight 90 35  000 daltons and another of
molecular weight 80 000 daltons. Elution of material from the
polyacrylamide gels could be accomplished and the aminoacid composition as
well as the aminoterminal aminoacid sequence of the two peptides was
determined. The aminoacid composition Is given In Table 11 of Example 3.
Aminoterminal aminoacid sequence was determined using a gas phase
sequenator. The 90 000 dalton peptide chain had the aminoterminal aminoacid
sequence Ala-Thr-Arg-Arg-Tyr-Tyr- and the 80 000 daitons peptide chain
Glu-IIe-Thr- 40  Arg-Thr-Thr-. The Factor VIII activity of the material
eluted from Mono-Q gel could be inhibited by addition of antibodies against
Factor VIII obtained from a haemophlia patient as well as by a monoclonal
antibody prepared by immunisation of mice with purified Factor VIII.
Immunoblotting of the separated peptide chains showed that the antibodies
from the haemophilia patient and the monoclonal antibodies reacted with the
80 000 dalton chain. 45 Example 3. Preparation of Factor VIII fragments A
commercial high purity Factor VIII concentrate, Octonativ[err] (KabiVitrum
AB) corresponding to 87 000 units Factor VIII was dissolved in sterile
water containing 1 mM DFP. The solution was applied to a column 50
containing polyconal goat antibodies against von Willebrand Factor coupled
to Sepharose[err] CL-2B  gel. The column was washed and the Factor VIII
activity fraction eluted as described in Example 1. The Factor VIII con-
taining eluate was concentrated about 45 times in an Amicon[err] cell with
a Diaflo PM 10 membrane and the buffer was exchanged to 0.02 M Tris, 0.05 M
[err] buffer pH 6.8 on a Sephadex[err] G-25 column. This solution was
allowed to stand at [err] for 18 hours and was then subjected to HPLC on
Mono-Q adsorbent as described 55    in Example 1. The elution diagram
obtained is illustrated in Figure 3. Here two main peaks of Factor VIII
activity arefound, peak I and II. Peak I is not homogenous but probably
contains four or five partly resolved components. To study this, peak I was
divided into five fractions and each fraction was subjected to HPLC gel
filtration on TSK 4000 SW. One main component having Factor VIII activity
was obtained in all fractions but the molecular 



6    EP 0 197 901 B1 sizes as apparent from the elution position were
slightly different. SD-PAGE in the presence of mercap- toethanol of the
peak fractions showed that fraction 1 mainly contained two components, one
of molecular weight 180 000 daltons and the other 80 000 daltons. Fraction
2 contained mainly two components of molecular weights 160 000 and 80 000
daltons, respectively. Fraction 3 contained mainly two components of
molecular 5   weights 150 000 and 80 000 daltons, respectively. Fraction 4
contained mainly two components of molecular weights 130 000 and 80 000
daltons, respectively. Fraction 5 contained mainly two components of
molecular weights 115 000 and 80 000 respectively. Elution of material from
the polyacrylamide gels could be accom- plished and the aminoacid
composition as well as the aminoterminal aminoacid sequence was determined.
The aminoacid composition is given in Table II. The 180 000, 160 000, 150
000, 130 000 and 116 000 daltons pep- 10   tides all had the same
aminoterminal sequence Ala-Thr-Arg-Arg-Tyr-Tyr-. The 80 000 daltons peptide
chain had the aminoterminal sequence Glu-IIe-Thr-Arg-Thr-Thr-. Peak II was
analyzed by SDS-PAGE In the presence of mercaptoethanol and shown to
contain two peptide chains of molecular weights 90 000 and 80 000, respec-
tivley. Aminoacid analysis and aminoterminal sequence determination showed
to be identical to the peptides described in example 1. 15     The Factor
VIII activity of all the various fractions could be inhibited by addition
of antibodies against Factor VIII obtained from a heemophilia patient as
well as bya monoclonal antibody prepared by immunisation of mice with
purified Factor VIII. Immunoblotting showed that both antibodies reacted
with the 80 000 daltons peptide chain In all of the fractions. The
aminoacid composition of the various fractions Is given In Table 11 (molar
percentages): 20 26 40 55 7    EP 0 197 901 B1 Table II 5      Aminoacid
composition of the various peptide chains of Factor VIII: 180 kD   160 kD
150 kD   130 kD   115 kD   90 kD   80 kD Cys    0.8        0.8        0.8
1.0        1.1       1.4        1.3 Asp    5.7        5.8        6.0
6.5        6.7       6.8        4.7 Asn    5.8        5.9        5.7
5.0        4.5       4.2        4.5 



Thr    6.6        6.5        6.2       6.3        6.2       5.3        6.1
Ser   10.0        9.6        9.7      10.0        9.4       7.8        8.3
Glu    6.2        6.3        6.3       5.9        5.8       6.1        5.7
Gln    4.2        4.0        3.8       3.3        3.5       3.2        5.7
20      Pro      5.7       5.5       5.8        5.8       6.1        5.4
4.5 Gly     5.3       5.6        5.6       5.6        5.6       5.8
5.7 Ala    4.5        4.4        4.4       4.6        4.8       5.0
4.8 Val    5.3         5.5       5.7       5.5        5.8       6.8
5.4 Met    2.4        2.6        2.7       2.6        2.6       2.6
3.5 Ile     4.4       4.1       4.3        4.4       4.4        4.7
5.7 Leu   10.0       10.0      10.1       10.3        9.9       9.6
7.7 Tyr    3.2        3.3        3.3       3.8       4.3        5.1
4.4 Phe    4.4        4.5       4.4        4.5        4.7       4.9
5.7 Trp     1.2       1.3        1.4       1.5        1.5       1.8
2.2 35         Lys    6.9         6.8       6.6        5.9       5.4
5.5       5.4 His    3.2        3.2        3.3       3.3       3.4
3.4       3.5 Arg    4.3        4.2       4.0        4.3        4.4
4.7       5.0 40 Biological tests A. In vivo survival of purified Factor
VIII in normal dogs 45      In vivo survival of the purified Factor VIII
fractions describd in Examples 2 and 3 was studied using normal dogs. For
studies in normal dogs the peak I and peak II material from the Mono-Q gel
step was labelled with [err] using the lodogen method. The labelled protein
was separated from non-covalently bound iodine using gel fil- tration on
Sephadex G-25. The specific activity was 5.3 [err]/[err] (19.6 x [err] Bg)
and 3.8 [err]/[err] (14.1 x [err] Bg) 50   for peak I and II, respectively.
The Factor VIII labelled by this method retained 50-100 %of its clotting
activity SDS-PAGE in the presence of mercaptoethanol showed that It had
identical electrophoretic properties as unlabelled material. Three dogs
each received an Intravenous injection of 4 [err] [err]-labelled peak I
material (~20 [err] (74 x [err] Bg)). One of the dogs also recleved a
tenfold excess (~40 [err]) of unlabeled Factor VIII in order to study a
poss- 55   ible dose-dependent plasma elimination. After three weeks when
the plasma radioactivity had returned to base line levels two of the dogs
recieved an additional injection of 4 [err] (~15 [err](55.5 x [err] Bg))
[err]-labelled peak II material. Blood samples of 2 ml were collected at
certain time intervals (from 1 minute to 56 hours) using Venoject
vacutainer tubes containing 0.2 ml 0.13 M sodium citrate. The blood samples
were immediately coun-    EP 0197 901 B1 ted for radioactivity. 



The degradation rate of the [err]-Factor VIII to metabolites and free
iodine was analyzed by gel filtration of plasma collected at 1.5, 26 and 51
hours after the Injection, on a Sephadex G-25 column. This was also
analyzed by precipitation of plasma with TCA. Plasma, I ml, was
precipitated with 1 ml 20 % TCA. After cen- 5   trifugation for 10 min at 1
500 g the radioactivity was counted In precipitate and supernatant. The
results showed that the factor VIII bound [err]-radioactivity was
eliminated with a half-life of 7.6 hours [err]0.2(n=3) and 10.0
hours[err]0.2(n=2)for peak I and II, respectively. The bioexponential
decline of radiolabelled peak I and 11 material is shown In figure 4 and
figure .5. 10   B. Hemostatic effect and In vivo survival in hemophilia
dogs The hemostatic effect of the Factor VIII fractions was tested in
hemophilia A dogs using the model described by A.R. Giles, S. Tinlin and R.
Greenwood, (Blood 60, 727-730, 1982). Bleeding was induced in lightly anes-
thetized animals by severing the apex of the nail cuticle using a
guillotine device. In the normal dog bleeding 15    ceased after 2-8 min if
the clot was not disturbed. However, the hemophilic animal showed a quite
different pattern. Bleeding occasionally stopped spontaneously within the
same time interval as noted for normal dogs but It always restarted and
continued until measures were taken by the operator to arrest the bleeding.
Two hemophilia A dogs which were severely Factor VIII deficient (<1 %
Factor VIII of normal level) were used in the study and received
Intravenous Injections of peak I and II material, respectively, obtained
according 20   to Examples 2 and 3. The amount of Factor VIII injected was
calculated to be sufficient to give an initial plasma level of 2 units
Factor VIII activity/ml (200 % of the normal human level). Blood samples of
5 ml were collected at time intervals from 2 min to 96 hours after
injection. The samples were immediately centrifuged at 2 000 g for 20 min
to obtain platelet poor plasma. The plasma was assayed for Factor VIII.
Both dogs bled vigourously from their clipped toenails before injection of
the material. The dog which 25  recieved peak II material had also
developed a spontaneous and fatal bleeding at the root of its tongue prior
to Injection. About thirty minutes following injection the bleeding from
the cuticle of the dog given peak I material was completely arrested. The
bleeding time was corrected to within the normal range as tested after
disturbance of the dot. A similar hemostatic effect was obtained in the dog
given peak 11 material. The bleeding from the cuticle as well as from the
tongue stopped completely within thiry minutes after injection. A normal
bleedin time 30  was then recorded. The in vivo survival of the biological
activity was measured with the chromogenic assay for Factor VIII. The
results showed that the Factor VIII declined with a half-life of 7.0 and
10.0 hours for peak I and II, respectively. These results were thus In
accordance with those obtained with [err]-labelled Factor VIII in nor- mal
dogs. The bioexponential decline of activity after injection of peak I and
peak II material is shown in figure 4 and figure 5. In vivo recovery of
Injected Factor VIII fragments was between 90 and 100 percent. 35     In
clinical practice the novel Factor VIII fragments of the Invention can be
administered and used for the same Indication where high purity Factor VIII
preparations are normally used. The amount to be administered will depend
on the needs of the individual patient to normalize hemostatis. Legend to
figures 40 Figure 1 Immunoaffinity chromatography of the Factor VIII - von
Willebrand complex in Octonativ[err] on polyclonal goat antibodies against
von Willebrand Factor coupled to Sepharose C1-2B. 



45 Figure 2 Sodium dodcyl sulphate polyacrylamide gel electrophoresis In
the presence of mercaptoethanol of the Factor VIII eluate from the HPL-Mono
Q gel step. Figure 3 High Performance Liquid Chromatography (HPLC) on Mono
Q gel of the Factor VIII containing eluate from the immunoaffinity
chromatography step, described In example 3. 55 Figure 4 Bioexponential
decline of radioactivity In whole blood from normal dogs receiving
[err]-labelled Factor VIII 9    EP 0 197 901 B1 peak I (n=3) [err] and of
Factor VIII activity In plasma from one hemophilia dog receiving Factor
Vill peak I (A). The rapid phase of distribution (t=0.12 hours) is not
shown in the figure. The radioactivity in the pellet of TCA precipitated
plasma followed, after correction for the hemotocrite, the dotted lines.
This indicates that the deflection of the [err]-activity curve after 8
hours is due to formation of 5   radiolabelled low molecular weight
metabolites and/or free [err]iodine with a longer half-life than Factor
VIII. The half-ife of Factor VIII derived radioactivity in normal dogs or
Factor Vill activity in hemophilia dogs was deter- mined by linear
regression analysis after transformation of Factor VIII (radio) activity In
blood and plasma, re- spectively, to natural logarithmic values. 10
Figure 5 Bloexponential decline of radioactivity in whole blood from normal
dogs receiving [err]-labelled Factor VIII peak II (n=2) [err] and of Factor
VIII activity in plasma from one hemophilia dog receiving Factor VIII peak
II [err]. The rapid phase of distribution (t=0.12 hours) is not shown in
the figure. 15       The radioactivity in the pellet of TCA precipitated
plasma followed, after correction for the hemotocrite, the dotted lines.
This indicates that the deflection of the [err]-activity curve after 12
hours Is due to formation of radiolabelled low molecular weight metabolites
and/or free [err]iodine with a longer half-life than Factor VIII. The
half-life of Factor VIII derived radioactivity In normal dogs or Factor
VIII activity In hemophilia dogs was deter- mined by linear regression
analysis after transformation of Factor VIII (radio) activity in blood and
plasma, re- 20  spectively, to natural logarithmic values. Claims 25
Claims for the following Contracting States: BE, CH, DE, FR, GB, IT, LI,
LU, NL, SE 1. Active fragment of human Factor VIII :C characterized by
containing two peptide chains having molecular weights 90 000 daltons and
80 000 daitons, respectively and having the aminoterminal amino acid
sequences Ala-Thr-Arg-Arg-Tyr-Tyr- and Glu-IIe-Thr-Arg-Thr-Thr-,
respectively and having the aminoacid composition: 30 



35 40 45 50 55 10    90 kD       80 kD Cys          1.4         1.3 Asp
6.8         4.7 Asn          4.2         4.5 Thr          5.3         6.1
Ser          7.8         8.3 Glu          6.1         5.7 Gln          3.2
5.7 Pro          5.4         4.5 Gly          5.8         5.7 Ala
5.0         4.8 Val          6.8         5.4 Met          2.6         3.5
Ile          4.7         5.7 Leu          9.6         7.7 25
Tyr          5.1         4.4 Phe          4.9         5.7 Trp          1.8
2.2 Lys          5.5         5.4 His          3.4         3.5 Arg
4. 7        5. 0 35      2.Active fragment of human Factor VIII : C
characterized by containing two peptide chains having molecuar weight 115
000 daltons and 80 000 daltons, respectively and having the aminoterminal
sequences Ala-Thr- Arg-Arg-Tyr-Tyr- and Glu-IIe-Thr-Arg-Thr-Thr-,
respectively and having the aminoacid composition: 40 45 55    



EP 0 197 901 B1 80 kD      115 kD *                                Cys
1.3         1.1 Asp          4.7         6.7 Asn          4.5         4.5
Thr          6.1         6.2 10                             Ser
8.3         9.4 Glu          5.7         5.8 Gln          5.7         3.5
Pro         4.5          6.1 Gly          5.7         5.6 Ala          4.8
4.8 Val          5.4         5.8 Met          3.5         2.6 Ile
5.7         4.4 Leu          7.7         9.9 25
Tyr          4.4         4.3 Phe          5.7         4.7 Trp          2.2
1.5 Lys          5.4         5.4 His          3.5         3.4 Arg
5.0         4.4 35      3.Active fragment of human Factor VIII :C
characterized by containing two peptide chains having molecular weight 130
000 daltons and 80 000 daltons, respectively and having the aminoerminal
aminoacid sequences Ala-Thr-Arg-Arg-Tyr-Tyr- and Glu-Ile-Thr-Arg-Thr-Thr-,
respectively and the aminoacid composition: 40 46 50 55 12    EP 0 197 901
B1 80 kD    130 kD 5                            Cys         1.3         1.0
Asp         4.7        6.5 Asn         4.5        5.0 Thr         6.1
6.3 



10 Ser         8.3        10.0 Glu         5.7        5.9 Gln         5.7
3.3 Pro         4.5        5.8 Gly         5.7        5.6 Ala         4.8
4.6 Val         5.4        5.5 Met         3.5        2.6 Ile         5.7
4.4 Leu         7.7        10.3 25 Tyr         4.4        3.8 Phe
5.7        4.5 Trp         2.2         1.5 Lys         5.4        5.9 His
3.5        3.3 Arg         5.0        4.3 4. Active fragment of human
Factor VIII :C characterized by containing two peptide chains having
molecular weights 150 000 daltons and 80 000 daltons, respectively, and
having the aminoterminal sequences Ala-Thr- Arg-Arg-Tyr-Tyr- and
Glu-Ile-Thr-Arg-Thr-Thr-, respectively, and the aminoacide composition: 45
55 13    EP 0 197 901 B1 80 kD    150 kD Cys         1.3        0.8 Asp
4.7         6.0 Asn         4.5         5.7 Thr         6.1        6.2 10
Ser         8.3        9.7 Glu         5.7         6.3 Gln         5.7
3.8 15                            Pro         4.5        5.8 Gly
5.7         5.6 Ala         4.8        4.4 



Val         5.4         5.7 Met         3.5        2.7 Ile         5.7
4.3 Leu         7.7         10.1 25                            Tyr
4.4         3.3 Phe         5.7        4.4 Trp         2.2         1.4 Lys
5.4        6.6 His         3.5         3.3 Arg         5.0        4.0 35
5. Active fragment of human Factor VIII :C characterized by containing two
peptide chains having molecular weights 160 000 daltons and 80 000 daltons,
respectively, and having the aminoterminal sequences Ala-Thr-
Arg-Arg-Tyr-Tyr- and Glu-Ile-Thr-Arg-Thr-Thr-, respectively, and the
aminoacid composition: 40 45 55 14    EP 0 197 901 B1 80 kD.   160 kD Cys
1.3        0.8 5                            Asp          4.7         5.8
Asn          4.5        5.9 Thr          6.1        6.5 10
Ser          8.3         9.6 Glu          5.7        6.3 Gln          5.7
4.0 Pro          4.5        5.5 Gly          5.7        5.6 Ala
4.8        4.4 Val         5.4        5.5 Met          3.5        2.6 Ile
5.7         4.1 Leu          7.7        10.1 25                     Tyr
4.4         3.3 Phe          5.7        4.5 Trp          2.2        1.3 



Lys          5.4        6.8 His          3.5        3.2 Arg          5.0
4.2 35       6. Active fragment of human Factor VIII :C characterized by
containing two peptide chains having molecular weights 180 000 daltons and
80 000 daltons, respectively, and having the aminoterminal sequences
Ala-Thr- Arg-Arg-Tyr-Tyr- and Glu-Ile-Thr-Arg-Thr-Thr-, respectively, and
the aminoacide composition: 40 45 50 55 15    EP 0 197 901 B1 80 kD
180 kD 5                                   Cys          1.3         0.8 Asp
4.7         5.7 Asn          4.5         5.8 Thr          6.1         6.6
10 Ser          8.3         10.0 Glu          5.7         6.2 Gln
5.7         4.2 15                             Pro          4.5
5.7 Gly          5.7         5.3 Ala          4.8         4.5 20
Val           5.4         5.3 Met          3.5         2.4 Ile          5.7
4.4 Leu          7.7         10.0 Tyr          4.4         3.2 Phe
5.7         4.4 Trp          2.2         1.2 30
Lys          5.4         6.9 His          3.5         3.2 Arg          5.0
4.3 7. A phannaceutical preparation containing as an active ingredient a
Factor VIII :C fragment according to any of claims 1-6. 



8. An active fragment of human Factor VIII :C according to any of claims
1-6 for use in the treatment of haemophla. 40      9. An active fragmentof
human Factors VIII :C according to anyof claims 1-6 for use in normalizing
hemos- tasis in haemophilic patients. 10. Use of an active fragment of
human factor VIII :C according to any of clalms 1 - 6 in the manufacture of
a medicament for the treatment of haemophilla. 11. Use of an active
fragment of human factor VIII :C according to any of claims 1 - 6 in the
manufacture 45  of a medicament for normalizing hemostasis in haemophilic
patients. 12. A process for the preparation of factor VIII :C fragment
according to any of claims 1-6, characterized in that a factor VIII :C
containing material is purified using immunoaffinity chromatography,
optionaly containing covalently bound antibodies against von Willebrand
factor coupled to the gel matrix, eluting the purified material, optionally
followed by anion-exchange chromatography, and thereafter fragmenting this
material by using a 50  very low concentration of thrombin and Isolating
the factor VIII :C fragments. 13. A process according to claim 12 wherein
thrombin is used in a concentraton of [err] NIH units/unit of factor VIII
:C. 14. A process according to claim 12 or 13 wherein the said purified
material is incubated with thrombin at a temperature of [err] for 10 - 300
preferably 60 -90 minutes. 55      15. A process according to claims 12 -
14 wherein the factor VIII :C fragments are isolated using salt gra- dient
elution at pH 6 - 8. 16. A process for the preparation of factor Vil : C
fragment according to any of claims 1 - 6, characterized in that a Factor
VIII :C containing material is purified using immunoaffinity
chromatography, optionally contain- 16    EP 0 197 901 B1 ing covalently
bound antibodies against von Willebrand Factor coupled to the gel matrix,
eluting the purified material and thereafter fragmenting this material by
allowing the material in presence of trace amounts of a protease to stand
at 4 - [err] in the presence of [err] ions, optionally followed by
anion-exchange chromatography, and Isolating the Factor VIII :C fragments.
5      17.A process according to claim 16 wherein the Factor VIII :C
fragments are Isolated using salt gradient elution at pH 6 - 8. Claims for
the following Contracting State : AT 10      1. A process for the
preparation of Factor VIII :C fragment characterized by purifyring a
FactorVIII :C con- taining material using immunoaffinity chromatography,
optionally containing covalently bound antibodies against von Wiebrand
Factor coupled to the gel matrix, eluting the purified material optionally
followed by anion-exchange chromatography, and thereafter fragmenting this
material by using a very low concentration of thrombin or by allowing the
material In presence of trace amounts of a protease to stand at 4 - [err]
in the 15   presence of [err] ions, optionally followed by anion-exchange
chromatography and isolating the Factor VIII :C 



fragments, wherein said Factor VIII :C fragment is a fragment, containing
two peptide chains having molecular weights 90 000 daltons and 80 000
daltons, respectively and having the aminoterminal amino acid sequences
Ala-Thr-Arg-Arg-Tyr-Tyr- and Glu-Ile-Thr-Arg-Thr-Thr-, respectively and
having the aminoacid composition: 90 kD        80 kD Cys              1.4
1.3 25                           Asp               6.8          4.7 Asn
4.2           4.5 Thr              5.3           6.1 30
Ser               7.8           8.3 Glu              6.1           5.7 Gin
3.2           5.7 Pro              5.4           4.5 35 Gly
5.8           5.7 Ala              5.0           4.8 Val              6.8
5.4 40                           Met               2.6           3.5 lie
4.7           5.7 Leu              9.6           7.7 45
Tyr               5.1           4.4 Phe              4.9           5.7 Trp
1.8           2.2 Lys              5.5           5.4 50
His               3.4           3.5 Arg              4.7           5.0 55
2. A process for the preparation of Factor Vill :C fragment according to
claim 1 wherein said Factor VIII :C fragment is a fragment, containing two
peptide chains having molecular weight 115 000 daltons and 80 000 daltons,
respectively and having the aminoterminal sequences
Ala-Thr-Arg-Arg-Tyr-Tyr- and Glu-Ile-Thr-Arg- Thr-Thr-, respectively and
having the aminoacid composition: 17    EP 0 197 901 B1 80kD          115
kD 5                          Cys               1.3           1.1 Asp
4.7           6.7 Asn              4.5           4.5 Thr              6.1
6.2 



Ser              8.3           9.4 Glu              5.7           5.8 Gin
5.7           3.5 15                         Pro               4.5
6.1 Gly              5.7           5.6 Ala              4.8           4.8
Val              5.4           5.8 Met              3.5           2.6 Ile
5.7           4.4 Leu              7.7           9.9 Tyr              4.4
4.3 Phe              5.7           4.7 Trp               2.2           1.5
30                            Lys               5.4           5.4 His
3.5           3.4 Arg              5.0           4.4 3. A process for the
preparation of Factor VIII :C fragment according to claim 1 wherein said
Factor VIII .C fragment Is a fragment, containing two peptide chains having
molecular weight 130 000 daltons and 80 000 daltons, respectively and
having the aminotermined aminoacid sequences Ala-Thr-Arg-Arg-Tyr-Tyr- and
Glu- Ile-Thr-Arg-Thr-Thr-, respectively and having the aminoacid
composition: 40 45 50 55    EP 0 197 901 B1 80 RD         130 kD Cys
1.3           1.0 Asp              4.7           6.5 Asn              4.5
5.0 Thr               6.1           6.3 10                           Ser
8.3            10.0 Glu              5.7           5.9 Gin              5.7
3.3 15                             Pro               4.5           5.8 Gly
5.7           5.6 Ala              4.8            4.6 



Val              5.4           5.5 Met              3.5           2.6 Ile
5.7           4.4 Leu              7.7            10.3 25
Tyr               4.4           3.8 Phe              5.7           4.5 Trp
2.2            1.5 Lys              5.4           5.9 His             3.5
3.3 Arg              5.0            4.3 35       4. A process for the
preparation of Factor VIII :C fragment according to claim 1 wherein said
Factor VIII :C fragment is a fragment, containing two peptide chains having
molecular weight 150 000 daltons and 80 000 daltons, respectively and
having the aminoterminal sequences Ala-Thr-Arg-Arg-Tyr-Tyr- and
Glu-Ile-Thr-Arg- Thr-Thr-, respectively and having the aminoacid
composition: 40 45 55 19    80 kD         150 kD 5
Cys               1.3           0.8 Asp               4.7           6.0 Asn
4.5           5.7 Thr               6.1           6.2 Ser              8.3
9.7 Glu               5.7           6.3 Gln               5.7           3.8
15                          Pro               4.5           5.8 Gly
5.7           5.6 Ala               4.8           4.4 Val               5.4
5.7 20 Met               3.5           2.7 Ile               5.7
4.3 Leu              7.7            10.1 25                          Tyr
4.4            3.3 Phe              5.7            4.4 



Trp               2.2           1.4 Lys               5.4           6.6 His
3.5            3.3 Arg               5.0           4.0 35       5. A
process for the preparation of Factor VIII :C fragment according to claim 1
wherein said Factor VIII :C fragment is a fragment, containing two peptide
chains having molecular weight 160 000 daltons and 80 000 daltons,
respectively and having the aminoterminal sequences
Aia-Thr-Arg-Arg-Tyr-Tyr- and Glu-Ile-Thr-Arg- Thr-Thr-, respectively and
having the aminoacid composition: 40 50 55 20    80 kD          160 kD Cys
1.3           0.8 Asp              4.7           5.8 Asn              4.5
5.9 Thr              6.1           6.5 Ser              8.3           9.6
Glu              5.7           6.3 Gin              5.7           4.0 Pro
4.5           5.5 Gly              5.7           5.6 Ala              4.8
4.4 Val              5.4           5.5 Met              3.5           2.6
lie              5.7           4.1 Leu              7.7           10.1 Tyr
4.4           3.3 Phe              5.7           4.5 Trp              2.2
1.3 30                            Lys              5.4            6.8 His
3.5           3.2 Arg              5.0           4.2 6. A process for the
preparation of Factor VIII :C fragment according to claim 1 wherein said
Factor VIII :C fragment is a fragment, containing two peptide chains having
molecular weight 180 000 daltons and 80 000 daltons, respectively and
having the aminoterminal aminoacid sequences Ala-Thr-Arg-Arg-Tyr-Tyr- and
Glu- 



Ile-Thr-Arg-Thr-Thr-, respectively and having the aminoacid composition: 40
45 21    EP 0 197 901 80 kD       180  kD 5                           Cys
1.3           0.8 Asp              4.7           5.7 Asn              4.5
5.8 Thr              6.1           6.6 Ser              8.3           10.0
Glu              5.7           6.2 Gln              5.7           4.2 15
Pro              4.5           5.7 Gly              5.7           5.3 Ala
4.8           4.4 Val              5.4           5.3 20 Met
3.5           2.4 Ile              5.7           4.4 Leu              7.7
10.0 25                             Tyr               4.4          3.2 Phe
5.7           4.4 Trp              2.2           1.2 Lys              5.4
6.9 His              3.5           3.2 Arg              5.0           4.3
35       7. A process according to any of claims 1-6 wherein thrombin is
used in a concentration of [err] NIH units/unit of Factor Vill :C. 8. A
process according to any of claims 1-7 wherein the said purified material
is incubated with thrombin at a temperature of [err] for 10 - 300
preferably 60-90 minutes. 9. A process according to any of claims 1 - 8
wherein the Factor VIII :C fragments are Isolated using salt 40  gradient
elution at pH 6-8. 10. Use of an active ragment of human Factor VIII :C
which Is prepared according to the process of any of claims 1 - 9 In the
manufacture of a medicament for the treatment of haemophilia. 11. Use of an
active fragment of human Factor VIII :C which is prepared according to the
process of any 



of claims 1-9 in the manufacture of a medicament for normalizing hemostasis
in haemophilic patients. 45 Patentanspriche Patentanspriloche fir folgende
Vertragastaaten: BE, CH, DE, FR, GB, IT, U, LU, NL, SE so 1. Aktives
Fragment von Hunanfaktor VilI :C dadurch gekennzelchnet, dag es zwel
Peptidketten mit Molbulargewloht 90.00 Dadton baw. 80.000 Dalton enthAit,
die die aminoterminalen AmInosluresequenzen Ala-Thr-Ag^-r-Tyr-Tyr- und
Glu-le-ThrArg-Thr-Thr- und dbe folgende Aminoslure-Zusammensetzung auf-
welsen: 22    E 0197 901 Bi               1       I 11111   1!  ii *
go k9      80 kD 5                            Cys         1 4         1 3
Asp         6 a        4,7 Asn         4,2        4 5 Thr         5 3
6,1 KJ~ Ser                                      7)8        813 Glu
671        517 Gin         312        517 vs                           Pro
574         4/5 6ly         5t8       5S7 Ala         SID        418 20
Yal         6)8         5 4 met         216        3?5 Ile         4X7
5 7 Leu         9 6        717 Tyr         51         4 4 Phe         4,9
5 7 Trp        1l8         2 2 39                           Lys         5,5
5 4 Nfs~314             3 5 Arg         4,7        510 2. Aklves Fragment
von Humanflakor Vill :C, dadurch gekennzebhnet, dall es zwel Peptidketten
mit MolakularpuwlcM 115.000 Dalton bzw. 80.000 Dalton enthlt. die dio
aminothfminalen SequerzenAla-ThrA- Arg-Tyr-Tyr- und Glu4Ue-Thr-Arg-Thr-Thr-
und die 1obgende AmInosiure-Zuaammensetzung autvelsen: 40 



45f 6 23    EP 0 197 901 Bi               *  c 11I1M111111 1!0 80kD
115 kD 6                           Cys          1 3        1 1 Asp
417        6 7 Asn         415        4 5 Thr         6,1        6/2 ..lo
Ser         8a3        974 Glu         5t7        5 8 GIn         5,7
315 fe                          Pro          415        6 1 Gly         5 7
6 6 Ala         4 8        418 20                          Yal          54
5 8 Met        335         216 Ile         5 7        414 Leu         7Z7
9 9 Tyr         4t4        4 3 Phe         5#7        4 7 Trp         212
1)5 i390                        Lys          5,4        5 4 His         3 5
3 4 Arg         5}0        4 4 S6 3. Akives Fragment von Humanfaktor Vill
:C, dadurch gekennze.chnot dag as zwol Peptdketten mit Molekulargewcht
130.000 Dalton bzw. 80.000 Dalton enth0lt, die dle aminoterminalen
Amlnosfuresequenzen Ala-Thr-Ar-Arg-Tyr-Tr- und Giu-lle-Thr-Ar-Thr-Thr- und
die folgende Aminoelure-Zueammenseslung auf- welben: 40 45 60 24   



0197 901 B1               I 111111 111111 11111 BIll 111111 *B~~kD  130W.
*  ~C  L  N  S SD kD-   130 kD Cys         13         1 0 5
I~~~~~~~~~~~~~~~~~~~ Asp         4 7        6Z5 Asn         4>5        510
Thr         6 1        6 3 Ser         8 3        10,0 61u         5 7
19 G6n         5 7        3 3 vu                           Pro         475
5a8 G6y         5}7        5Z6 Ala         4 8        4 6 Yal         5,4
5,5 met         375        2 6 Ile         527        474 Leu         77
103 Tyr         414        3a8 Phe         5 7        415 Trp         212
1,5 Lys         5)4        5,9 His         3X5        3w3 Arg         5,0
43 4. Akt"se Fragment von Humanfaktor VMII :C, dadurch gekonnzeichnst dag
es zwel PepUdketn nit Molelklargewicht*50.000 Dalton bzw. 80.000 Dalton
enthalt, dbe die aminotemnnlmen SequenzenAla-Thr-Arg- Arg-Tyr-Tyr- und
(Mu-1le-Thr-Arg-Thr-Thr- und die folgende Aminosaure-Zusamnnenseteung
aurweleen: 40 45 52 25    80 kcD    150 kcD Cys         13 5~~~~~~~ Asp
4~7        6 0 



Agn         455 7 Thr         611        6)2 Ser         8~3        9 7 Glu
5 7        6 3 Gln         5~7        3 8 16                   ~~~~~~~Pro
4~5        5 B Gly         5~7        5 6 Al a        4,8        4 4 Val
5 4        5 7 ~2D met         3~5        2 7 Ile         5~7        4 3
Lou         7 7        1011 Tyr         4,4        313 Phe         5 7
4 4 Trp         2 2        1 4 Lys         5 4        6,6 His         3 5
3 3 Arg         5 O        4 O 5. Akuves Fragment von Humanfaktor ViIl :C,
dadurch gekonnzelohnet, daiS es zwel Peptldketten mit MolekuLargewloht
160.000Dalton bzw.80.000 Dalton enthitdi die amlnote~rmlnalsn
SequsnzenAla-Thr-Arg- Arg-Tyr-Tyr- und Glu-l~e-Thr-Arg-Thr-Thr- und die
folgende Amkdnesure-Zusammensefzung auhwelsen: 40 26    EP O 197 9011 B1
*!II{| ll 90191            I ~~~~1*111111 111111 JN11 111a1 I III -       .
~80 kD    160.kD Cys         1 3         0 a Asp         4 7         5 8
Asn         4 5         5 9 Thr         6,1 615 v
Ser         8S3         976 Glu         517         6 3 GOn         5 7
4 0 1t                           Pro          415        5 5 Gly         5
7         5 6 



Ala         4t8         414 20                           Val          5,4
5 5 Met         315         2 6 Ile         5 7        4 1 Leu         717
10 I Tyr         4t4         313 Phe         5 7        4 5 Trp         2 2
1 3 ) 390                        Lys          5t4        6 8 His
315         372 Arg         5 0         4 2 6. Akdves Fragment von
Humanfaklor VIII :C, dadurch gekennmIlchnst dai as zwo! Peapdketten mit
Molekulargewicht 180.000 Dalton bzw. 80.000 Dalton enthilt, die die
aminotermlnen Amdnosluresequenzen Ala-Thr-Arg-fTyr-Tyr- und
Glulls-Thr-Arg-Thr-Thr- und die folgende AmnInosaurs-Zusammensetzung auf-
weisen: 40 46 SID 27    EP O i97 901 B1       l lilI IN   ill Hill 111111
11l ill *  C   L  N  S  * . .                     ~~~~~~~80 kD  t80 kD Cys
1 3        08 Asp          417         517 Asn         4 5          5 8 Thr
6 1         6 6 1o                            Ser          8 3         100
Glu          517         612 Gln          5 7        412 Is
Pro         405          517 sly          5} 7       513 Ala          4 8
4 5 ~   20                        Val          5 4         513 Met
3?5         2J4 le          5 7         4 4 Leu         7 7          10 0 



WTyr                                     414         3t2 Phe         5 7
4 4 Trp          2,2         112 L> 30  i.^ys  514        619 His         3
5          3 2 Arg          510         4 3 7. Pharmazeutisches Praparat,
des als Wiktoff gin Faktor Vill :C-Fragement nach olnem der Asprfohe 1-6
enthilt. 8. Aklives Fragment von Humanfaktor Vill :C nach einem der
AnsprOche 1-8 zur Verwendung bel der Behandlung von Himophlle. 40      9.
Aktves Fragment von Humanfaktor VIII :C nach elnem derAnsprache 1-6 zur
Veiwendung bed der Nor- malislerung von H1imosatse bel himophilen
Patienten. 10. Verwendung sines aktiven Fragmentes von Humanfaktor VlIl :C
nach ehnem der AnsprOche 1-6 bel der Hurstellung sines Medikamentes ffr die
Behandlung von Himophille. 11. Verwendung sines aktiven Fragmentes von
Humannfddor Vill :C nach elnem der Anspdlche 146 bel 46  der Hersatllung
sines Medikamentes zur Normallsiserung von Himostase bel himophlen
Patlenten. 12. Verfahren zur Hersteliung von Faklor VIil :C-Fragment nach
elnem dir Ansprfilche 14, dadurch gskennzelchnet, dat3 man sin Faktor Vill
:C enthaltendes Materiel unter Anwendung von Immunoafflnllts-
Chromatographie, gegebenenfall enthaltend covalent gebundene Antik5rper
gegen von Willebrand-Faklor gelcuppelt an die Gelmatrx, reingt, des
gsrsingte Material eluliet, gegebenenfals elns Anlonen-Austauscher- w
Chromatographle anschlieft und darauf diesses Material durch Verwendung
elner sehr niedrigen Thrombin- Konzentatlon fragmentlert und die Faktor
Vill :C-Fragmente Woliert 13 Verfahren nach Anspruch 12, dadurch
glebknnrlchnet, daB man Thrombin In einer Konzentrallon von 10-3
NIH-Elnhelten/Fakbor VIII :C-Elnhelt verwendet. 14. Verfahren nach Anspruch
12 oder 13, dadurch gekennwelchnst, del man das gereinigte Material int a
Thrombin bel einer Temperatur von 37C wshrend 10 - 300, vorugsweste 60 - 90
Mlnuten Inkublirt. 15. Verfahren nach den Ansprichen 12 blb 14, dadurch
gSekennzeiohnet, dag man die FaktorVil :C-Frg- ment. unter Anwendung elner
Salzgradbenten-Elution bet pH 6 - 8 isollert. 16. Verfahren zur Herstellung
von Faktor Vill :C-Fragement nach einem der AnsprlOche I bls 6, dadurch 28
EP 0197 901 Si            I   IC     1111 hiL II1 gokennzelchnet, dal man
sin Faldor Vill :C enthaltendes -Material unter Anwendung von
Immunoafflnitlto- Chromatographie gegebenenfalb enthaltend covalent
gebundene AntlWrper gegen von Wllebrand-Faktor gekuppelt an die Gelmatrbc
relnigt, des gerelnfgis Material elubert und darauf disses Material
fragmentlert, Indem man das Material In Gegenwart von Spurenmengen elner
Protease bel 4 - 37eC In Gegenwart von Ca+- s   bonen dtehen iAt
gegebenenfalie sine Anionenaustauscher-Chromatographle anschliSt und die
Faktor 



Vill :-Fragmente Isollert, 17. Verfahren nach Anspruch 18, dadurch
gekennzlechnet, daS man die Falkor Vill :C-Fragments unter Anwendung einer
Salzgradlenten-Eiution bel pH 6 - 8 elulert. 1o  PatentansprOche fOr
folgenden Vertragsstaat: AT 1. Verfahren zur Hersteliung von Humanfaktr
Viii :C-Fragment dadurch gakennzlchnet. das man sin Faktor VIII :C
enthaltendes Material unterAnwendung von Immunoafflnltls-Chromatographls,
gegebenenfalls enthaltend covalent gebundens AntlkOrper gagen von
Willebrand-Faklor gekuppeit an die Gelmatrix, relnigt ti  desgersirigte
Materiaslulrt, geagebnenfall eineAnIonen-Austascher- Chromatoraphle
ansohieStund dar- auf dieses Material durch Verwendung einaer ehr nledrigen
Thrombin-Konzentratron ftagmentert oder Indem man das Material In Gegenwart
von Spurenmengen einer Protease bel 4-37 C In Gegenwart von Ca2*.ionen
stehen i11, gegebenenfalls sine Anlonsnaustauscher-Chromatographle
anschilebt und die Faktor Vill :C- Fragments Isollert wobei das Fragment
von Faktor ViI .C Ist sin Fragment das zwel Pepffdketchen mit Mole- 20
kulargewtcht 90.000 Dalton bxw. 80.000 Dalton enthlt, die die
aminoterminalen Aminosluresequenzen Ala-Thr--Tyr-Tyr- und
Giu-Ile-Thr-Arg-Thr-Thr- und die foigende AmInosiur-Zuamrnmenseftung asu-
weleen: 25                                         90 kD      80 kD Cys
1;4        113 Asp         68          4,7 Asn         4,2         4 5 Thr
513         6)1 Ser         7a8         8 3 a6
Glu          61         5 7 61n         372         5 7 Pro         574
4,5 6ly         5 8         5 7 Ala         570         4 a Val         6,8
5 4 met         276         3 5 Ile         4 7        5,7 Leu         9 6
7 7 Tyr         5?1         414 50                            Phe
4,9        5 7 Trp         I a         2 2 Lys         5,;         5 4 us
His          374 Arg         47          650 20   



EP 0197 901 BI                   1111111 111 111111111 111 11 2. Verfahren
zur Hestellung von HumenfaktorIMI :C-Fragment nachAnspruch 1 wobel das
Fragmentvon FaktorVill :C.lste inFragmentdas welPeptidketten
miMoleklcargewlcht118.000 Dalton bzw; 80.00Dalton enthilt, die die
aminotrminalen Squernzen Ala-Thr-Arg-Ar-Tyr-Tyr- und
Glu-fle-Thr-Arg-Thr-Thr- und die fop gende AmInosIure-Zusammenssdiung
sufweisen: 5 80 kD     115 kD Cys         1 3         1 1 Asp         4 7
6 7 Asn         4) S        4 5 Thr         61l         6 2 f5
Ser         8)3         974 Glu         517         Si8 Gin ~~~7
3 5 Gln         517         I/ Pro         4,5         6?1 Gly         5 7
5 6 Ala         4 8         4 a Yal         514         518 Met         315
2,6 lie         5 7         4 4 Leu         7 7         9 9 Tyr         4 4
4,3 Phe         5 7         4,7 Trp         212         1,5 86
Lys          54          5 4 His         3 5         3 4 Arg         5 0
4 4 40 3. Verlahren zur Herstellung von HumanlaktorVIII :C-Fragment
nachAnsptuch I wobel das Fragmentvon Faktor Vill :C let ein Fragment das
zwel Peptidketlen mit Molekuiargewioht 130.000 Dalton bzw. 80.000 Dalton
enI111t, die die aminoterminalen AmInosuureequenzen Ala-Thr-Arg-Ar-Tyr-Tyr-
und Glu-Ile-Thr-Arg-Thr-Thr- und die folgende AmInosiure-Zusammensetzung
aufmelsen: 46 56 ao   



EP  197 901 B1               1111111 I litI 11111 lIJI II I!I 8OkD      130
kD *c                           Cys         1 3        130 5
I~~~~~~~~~~~~~~~~~~~~~ Asp         4 7        615 Asn         4 5        5
0 Thr         611        6)3 Ser         8a3        10 0 G1u         5,7
5r9 Gln         517        3 3 Pro         4 5        5 8 Gly         5,7
516 Ala         4)8        416 20                           Yal         5.4
5)5 Hot         3 5        2 6 lle         S 7        4 4 Leu         7 7
1013 Tyr         414        3t8 Phe         5 7        415 Trp         2 2
1 5 so30                             Lys         5,4        5t9 His
3 5        3 3 Arg         5,0        4 3' 4. Vrhahren zurHlrstelung von
HumanfaklorMVii :C-Fragment nach Anspruch I wobei das Fragmentvon Faktor
VIII :0 st sin Fragment das zwel Peptldketten mit Molelulargewlaht 150.000
Dalton bzw. 80.000 Dalton enthlt4 dle di. anhnotermInalen Sequenzen
Ala-Thr-Arg-Arg-Tyr-Tyr- und Glu-ile-Thr-Arg-Thr-Thr- und dh fol- gend.e
Amlncoure-Zumamensetmung auhrelsen: 40 45 31    EP 0 197 Ml B1
llllllll ii ii lll 991 Dl             I ~~~~~~1111111 111111 11111 III1j
111111 *C  L  M  S* 80 kD    150 W 5                           Cys
1 3        08 



Asp         417        6 0 Asn         415         5 7 Thr         611
6 2 Ser         813         9,7 Glu         5 7         6 3 Gln         5 7
3,8 15                           Pro          4 5        5i8 Gly
517         516 Ala         4,8         4 4 20
Val          5 4        5 7 t.et        3 5         217 lle         517
4 3 Leu         7 7         10,1 Tyr         414         3 3 Phe         5
7         4 4 Trp         212         114 D  30                        Lys
5t4        6,6 His         3 5         313 Arg         5 0         4 0 85
6. Verfahren zurlHersallung von HumanafaktorVIII :C-Fragment naoh Anspmch I
wobel des Fragment von FaktorVlIll :C Istein Fragmentcdas zwel Peptidketben
mit Moleulasrgewioht 160.000 Dalton bzw. 80.000 Dalton enthalt, die dle
aminotermlnalen SequenzenAla-Thr-Arg-Arg-Tyr-Tyr- und
Giu-lNe-Thr-Arg-Thr-Thr- und die bbl- gende Amlnosiure-Zusammenuelung
auhmisen: 40 45f 55 32    *c  L  R 8. k.D.  160kD  . -5
Cys         I 13       08 a Asp         4 7        518 Asn         4 5
5,9 Thr         6,1        615 1o                           Ser         8a3
9g6 Glu         517        6 3 



GIn         5 7        410 Pro         4155        5 Gly         517
5,6 Ala         4 8.       4 4 Val         5,4        5 1 Met         3 5
236 lle         5t7        41 Leu         7 7        10 1 25
Tyr          4t4        3 3 Phe         5 7        4 5 Trp         212
1 3 30                           Lys          514        618 Hlis        3
5        3 2 Arg         5 0        4t2 6 Verfahen zur Hertelung von
HumanfaktorVIII :C-FragmentnaohAnspnzah I wobdl das Fragmentvon FaktorVIlil
:C Mat ein Fragment due zwel Peptdketten mit Molekulargewicht 180.000
Dalton bzw. 80.000 Dalton enthIlt die die amrnotrminalen Amlnosoiurequenzen
la-Thrt9-Arg-Tyr-Tyr- und Oluile-Thr-Arg-Thr-Thr- und dle folgende
Amlnosdur.-Zusamnestung aufielsen: 40 45 so 33    EP O 197 901 Bi
1 1       III ill   111111 80 kD    180 kD 6
Cys          113        0 8 Asp         4 7         517 Asn         415
518 Thr         6 1         6w6 Ser         813         10 0 Glu
517         612 Gln         5 7         4 2 1s
Pro          4 S        5 7 Gly         517         5t3 Ala         4t8
4t5 20                            Val          5t4        513 met         3
5         2 4 



lle         5 7         414 Leu         7 7         1010 Tyr         4 4
3 2 Phe         5 7         414 Trp         2,2         1 2 (  30
Lys          5 4        6 9 His         3 5         3 2 Arg         510
4 3 7. Verfhren nach ehnem der Ansprkche 1-6 wobel man Thrombin In sener
Konzenbration von 10-9 NIH- EinheitenlFaltor VIII :C-Elnhsit verwendet. 8.
Verfahrsn nach einem derAnsprflche 1-7 wobei man das gerelnigte Material
mitThrombnhbel aenerTer- peratur von 37C wGfhrend 10-300, voeugswelse 60-90
Minuten Inkublert. 40     9. Verfahren nach dnern der Ansprache 1-8 wobel
man die Faktor VIII :C-Fragmente unter Anwandung diner
Salzgradienten-Elution bel pH 68 isollert 10. Verwendung sines aktiven
Fragmentes von HumanfakiorVIII :C hergestelltnach elnem derAnsprfche 1-6
bel der Hersteilung sines Medihamentes fOr die Behandlung von Hilmophille.
11. Verwendung sines alkiven Fragmentes von HumanfaldorVtD :C hergeateilt
nach ednem derAnsprfiche 46  1-8 bel der Herstellung sines Meditamnentes
zur Normailsierung von H1moslase bet hirnophiln Patlonten. Rovendicatlons
so  Revendlcations pour oes Etats contractans sulvants: BE, CH, DE, FR, GB,
IT, LI, LU. NL, SE 1. Fragment acti'de facteurVIII :C humain caract6rsh en
ca qu'ii con2Tent dewu chathes peptifdques ayant des poids molecuialres de
90000 daltons et 80000 daltons, rsspectvemnent, fee s6quencs d'adides
amints aminotsnnInales Ala-Thr-Arg-A-Tyr-Tyr- et GQu4Ie-Thr-Ag-Thr-Thr-,
respectvement, et la omposition en a5  addes amlnrs: 34    EP 0 197 901 B1
I  1  111I 11111 11 1111 90*s D.          a 80} Cys             1,4
1,3 6                            Asp             6,8              4,7 Asn
4,2               4,5 I. r            5,3               6,1 Ser
7,8              8,3 10                           Glu             6,1
5,7 Gin             3,2               5,7 Pro             5,4
4,5 16                           Gly             5,8               5,7 



Ala             5,0               4,8 Val             6,8               5,4
20                           met             2,6               3,3 Ile
4,7              5,7 Lou             9,6              7,7 Tyr
5,1               4,4 Phe             4,9               5g7 Trp
1,8               2,2 Lys             5,54 &    3
His             3,4               3.5 Arg             4,7               5,0
2. Fragment atld facter VI :0 humaln caact6rl6 oen co quit confent deux
chalke pepddiques ayant w    de* poldce nomulahvs de 115000 daltons et
80000 dautons, respeivowkent lesa aiuenoes doddee andins amtnotenntnles
Ala-Thr-Arg-Ag-Tyr-Tyr- et Glu-Ue-Thr-Arg-Thr-Thr-, respectveament, etl
compoesiton en ackdes aminds: so 401 u3 55~~~~~~~~~~$    EP0197 901B1 .BI
111    Hll        IN  II In, .o kD.    . 15  kD. Cys             1,3
1,l 5                           ASp              4,7              6,7 Aen
4,5              4,5 Thr             6,1              6,2 Ser
8,3              9,4 Gin             5,7              5, 8 Gln
5,7              3,5 Pro            4,5               61 Gly
5,7              5,6 Ala             4,8              4,8 Val
5,4              5,8 20                           Met             3,5
2,6 Ile             5,7              4,4 Leu            7,7
9, 9 T~yr            4,4              4,3 



Phe             5.7              4,7 Trp             2,2              1,5
LyS             5,4              5,4 so                           His
3,5              3,4 Arg             510              4,4 3. Fragmentacf
dofacteurVlil :C humaln caractarls6 on o qull contilentdeuw chains
peptdkqes ayant so   des polds mol6culmlres do 130000 duitons at 80000
daltons, reepootvement, lee sdquenoew d'acldes amisn anmnotemilnales
Ala.Thr-A  Tyr-Ty  et Glu-We-Thr-Arg-Thr-Thr-, reepectlvermnt, ot la
omposition on acides amin~s: 40 .4 so 65 36    EP 0197 901 B1
I 1111111 111111111111111111111 * C   L   M   S * 80 kiD          130 kcD
Cys             1,3              1,0 a                           Asp
4,7               6,5 Asn             4,5              5,0 mhr
6,1              6,3 Ser             8,3             10,0 j    10
Glu             5,7              5,9 Gln             5,7              3,3
Pro             4,5              5,8 Gly             5,7              5,6
Ala             4,8              4, 6 Val             5,4              5,5
Met             3,5              2,6 Ile            5,7               4,4
Leu             7,7             10,3 Yr            4,4               3, 8
25                          Phe             5,7               4,5 T* :p
2,2              1,5 Lys             5,4              5,9 30
His             3,5               3,3 



Arg             5,0              4,3 4. Fragment acffdo facteurVIA :C
humain caractise en ce qu'll conentdeux chalhes peptidlques ayant ss  des
polds mol6culaires de 150000 daltons et 80000 dakons, rospecdvement, lea
e6quences d'acddes amhrn6 *mInotenninales Ala-Thr-Arg-Arg-Tyr-Tyr- et
Glu-ile-Thr-Ar-Thr-Thr-, respectivemont, et la composition en acidds
amines: 40 46 37    JP 0197, g 901 BI                   flJ31 l11II 11 lfH
11111 1I P1 * C   L  M   S* 80 kD           150 kD -.       Cys
1,3              0,B 5                          Asp             4,7
6, 0 Asn            4,5               5,7 Thr            6,1
6,2 Ser            8,3              9,7 Glu            5,7
6,3 Gln            5,7              3, 8 Pro            4,5
5,8 15                         Gly             5,7               5,6 Ala
4, 8              4,4 Val            5,4               5,7 Met
3,5               2,7 Ile            5,7              4,3 Leu
7,7             10,1 Tyr            4,4               3,3. 25
Phe             5,7              4.4 Trp            2,2               1,4
Lys            5,4               6,6 ,) SOHis
3,5              3,3 Arg            5,0              4,0 5. Fragment actif
de facteur ViII :C humain caracWtsen ca quill contientdeux chatnes
peptdlques synt ws  des polds moldculakes do 160000 daltons et 80000
daltons, respectvement, lee asquenoe d'acides aninds arninotenninsles
ANa-Thr-Arg-Ai-Tyr-Tyr- et Glu-le-Thr6Arg-Thr-Thr-, respeatlevent, et la
aompositdon en aoides amines: 40 



60 38    EP 0 1f7 901 BI                I l!hIcI   11111 IcIIIl I! I!II 80
kD           160kD Cys             1,3              0, 8 Asp
4,7              5, 8 Asn             4,5              5,9 Thr
6,1              6,5 Ser             8,3              9,6 Glu
5,7              6,3 Gln             5,7              4, 0 Pro
4,5              5,5 15                          Gly             5,7
5,6 Ala             4,8              4,4 Val             5,4
5,5 Met             3,5              2,6 lie             5,7
4,1 Leu             7,7             10,1 Tyr           4,4
3,3 Phe             5,7              4,5 Try             2,2
1,3 Lys             5,4              6,8 30                          His
3,5               3,2 Arg             5,0              4,2 S. Fmgment acdf
de facteurVIII :C humaln caract6rls6 en co qu'il condent deux chatnes
peptdiques ayant 3s des polds mdemulalres de 18000 daltons et 80000
daltone, respeothvmnent, eas s6quences d'addes amin6e aminoterminales
Aia-Thr-Arg^--Tyr-Tyr- et 3lu-Ue-Thr-Arg-Thr-Thr-, respechvement, et la
composition an acides amln6s: 40 45 39    EP 0 197 901 B1
!lc 111111D~    l 80 kl         .10 kD 



CyS            1,3             0j8 5                         Asp
4,7             5,7 Asn            4,5             5,8 Thr           -6,1
6,6 Ser            8,3            10,0 10 Glu            5,7
6,2 Gin            5,7             4,2 Pro            4,5             5,7
15                         Gly            5,7             5,3 Ala
4,8             4,5 Val            5,4              5,3 20
Met            3,5              2,4 Ile            5,7             4,4 Leu
7,7            10,0 Tyr            4,4             3,2 25
Phe            5,7              4,4 Trp            2,2             1,2 Lys
5,4             6,9 30                        -His            3,5
3,2 2                             ArS            5,0              4,3 7.
Pr6paration pharmaceutique contenantcomme
lngradlentactifunfragmentdefactburVlill :Cseon l'uno 86  quelconque des
revondlcations I A 6 S. FragmentactlfdefacteurVill :C humain solon luno
quelconque des revendlcations I a 6 utulbable pour le traltment do
rh6mophule. 9. Fragment actf de facur VIII :C humaln solon l'uns quelconque
des revendicatlons I a 6 utllleable pour nornaflser l'hmostase chez les
patients h6mophlies. 40      10. Utilation d'un fragment actif de factour
Vill :C humain selon rune quelconque des revendlcallons I 6 8 dans la
fabrication d'un mndicament pour Is traltement de rihmophlie. t1.
Ut.lisation d'un fragment act! de facteur Vill :C humain selon rune
quelconque des rovendlcations I a 6 dens la fabrication dun medlcament pour
nornallser rhdmostase chez lee patients himophiles. 12. Proc6d6 de
pr6paration d'un hagment do facteur VIII :C solon l'une quelconque des
revendlcastons I 45 a 6, caractfdsA par la purification d'un produit
contenant le facteur Vill :C par chromatographli d'immunoaffl- niW,
contenant 6ventuellement des antloorpa Me69 de fagon covalente contre Is
factbur de von Willbbrand cou- ples * la matrice de gel, I'Aluton du
prodult puriflt, sulvls eventuellement par une chronatographle d'echange
d'anlons, puls la fragmentaton do c. prodult au moyen d'une tres falble
concentration de thrombine et rsdol- ment des fragments de facteur Vill :C.
CD     13. Procod6 selon Ia revendloation 12 dans loqudl Is thombine est
utilise en une concentration de 10- unit6 NIll unItN de facteur Vill :C. 



14. Proofid selon la renvendicalon 12 ou 13 dans loquel ledit prodult
purillo est Incub6 avec la thrombine a une tbmpurature de 37C pendant 10 a
300 minutes, de prefrence 60 * 90 mInutes. 15. Proc6d6 selon les
revendloations 12 a 14 dans loquel les fragments de facteurViIl :C sont
Iol6s au a6   moyen d'une eluton on gradient deosel A pH 6-8. 16. Procdi de
prhparation d'un fragment do facteur VIII C solon J'une quelconque des
revendlcatlions I a 6, caractirls* parla purification d'un prodult
contenant le facteur VIII :C par chromatographte dmnrnunoafl- niti,
contenant 6ventuellemnent des anticorps [Ms do fagon covalent. oontre le
facteur do von W1llebrand cou- 40    EP 0197 901 B1                I
1111111 1 11il ilsl 11 I!NJ pmes a Ia matrice de gel, I'lutlon du prodult
purifie, puls la fragmentation de cs produit en lamissant Is prodult au
ropos entre 4 et 37'C en presonce de traces d'une protiase et d'bons Ca2,
suvive 6ventuellement par une chromatographib d'dchange d'anlons, et
llsolement des fragments de facteur Vill :C. 17. Proc6de selon la
revendlcatlon 16 dans lequel les fragments de facteur Vill :C sont isol6s
au moyen J   d'une oution n gradient de se   pH 6 -8. Revendleatlons pour
P'Etat contractant sulvant: AT 1. Proced6 do prdparaflon d'un fragment de
facteur Vill :C humaln caractlr[96 par la pudficatlon d'un pro- 10  dult
contbnant le facteurVill :C par chromatographle d'lmmunoaffinkth, contenant
6ventuellement des antlcorps Rlis defagon covalente contre le fheturde von
Willebrand couplies Ala matrice de gel, ilutlon du prodult purl- Ml6,
suivls eventuelbmont par une chromatographle d'ochango d'anbons, pule la
fragmentadon de co produit au moyen d'une trUs falble concentration de
thrombine ou en laissant Is prodult au repos entre 4 et 37 C en pr6ssnce do
traces d'une protease et d'lons Ca92, sulvie eventuellement par une
chromatographle d'echange 15  d'anlons, et I'loolement des fagments do
facteur ViII :C dans laquel l fragmentdo factu VIII :C qu'l content deux
chatnes poptidiques ayant des polds moticulalres de 90.000 daltons et
80.000 daltons, respectivement, lea e6quences d'acldes aminds
aminoterminales Aia-Thr-Arg-Arg-Tyr-Tyr- et Olu-ile-Thr-Ar-Thr-Thr-,
respoc- tivement, et la composition on acides amIn6s: 20
90}.y            80}3 Cys            1, 4             1, 3 UP
6,8              4,7 25                          Asn             4,2
4,5 74r            3,3              6,1 S Cm r         7,8              8,3
Glu            6, I             5,7 30 Gln            3,2              5,7
Pro            5,4              4,5 Gly            5,8              5,7 



35                          Ala            5,0              4,8 Val
6,0 a, Met            2,6              3,5 40                         I1e
4,7              5,7 LBu            9,6              7,7 Tyr            5,
1             4,4 45                         Phe             4,9
5,7 Trp            1,8              2,2 Lys            5,5              5,4
His            3,4              3,5 Arg            4,7              5, 0 2.
Proo6d doeprepaation d'unragmentdsfactourVIII :Cselon larevendlcation 1,
dans laquel lfagment de acbourVIII :C content doux chathes pepffdiques
ayantdes poWs mol6oulaires de 115.000 dallona et 80.000 us  daltons,
respecaivment, les s6quonces d'acides amIn6s arninoterminales
Ala-Thr-Arg-Arg-Tyr-Tyr- et Glu-lle- Thr-Arg-Thr-Thr-, respectivement, etla
composition on acides amin~s: 41    * C   L   M   S * 80  D           11 kD
C~ys            1,3              1I 5  p             4,7               6,7
Asn             4,5                4,5 Tnr              6,1
6,2 Ser             8,3               9,4 10                           C-lu
5,7               5 8 >                                GC-1n            5,7
3,5 Pro             4,5                6,1 15                           Gly
5,7               5,6 Ala              4,8               4,8 Val
5,4               5,8 24t              3,5               26 Ile
5,7                4,4 Leu             7,7                9,9 Tyr
4,4                4,3 25                           Phe              5,7
4,7 Trp             2,2                1,5 Lys             5, 4
514 



30                           His              3,5               3,4 Arg
5,0               4,4 3. Proc6d6 de preparation d'un framentde fateur VIil
:Cselon la revendlcation 1, dana laquel le fagment 85   defacteurVIII
:CconttentdeuxchaTnes peptidlques ayantdes poldsmolculairesde 130.00
daltons t80.000 daltons, respeevement, les squences dacldes amin6s
aminoternInales Ala-Thr-Arg-Arg-Tyr-Tyr- et Glu-lle- Thr-Arg-Thr-Thr-,
respectivement, et Ia composition en addes amin6: 40 44 42    EP 0197 901
B1                   I 1111111 111111 11111 3III * C   L   M   S* s80o. i
130 le- .1,3             1, 0 Asp             4,7              6,5 :Sn
^4,5              5,0 Thr             6,1              6,3 Ser
8,3              10,0 10                          C-lu            5,7
5,9 Gin             5,7              3,3 Pro             4, 5
5, 8 its                         Gly'y           5,7              5, 6 Ala
4, 8             4, 6 Val             5, 4             5, 5 itet
3, S             2, 6 Ile            5,7               4,4 LQu
7,7             10,3 T4,4             3, 8 The            5,7
4,5 Trp             2,2              1,5 LYS             5,4
5,9 .)   890                        fHis             3,5              3,3
Arg             5,0              4,3 4. Prood6 de preparaton d'un
fragmentdetacteurVIII :Cselon la revandloaton 1,  danslaquel letfragment 35
de facour VI :C contlentdeux chathes peptdiquesayantdoe poldsmolficulales
de 150.000 daltons et80.000 daltons, respeotivement, lee sequences d'aclds
amnn6s amrnotonninales Aia-Thr-Arg-Arg-Tyr-Tyr- et Glu-Ile-
Thr-Arg-Thr-Thr-, respectlvemont, at Ia composition en acides amln6s: 



40 46 50 43    C   L   M   S * 0 kD           150 k-L Cys             1,3
0,8 Asp             4,7               6,0 Asn             4,
5,7 Thr             6, 1             6,2 Ser             8, 3
9,7 10                          Glu              5,7              6,3 N,>
C-di             5,7              3, 8 Pro             4,5              5,8
1S                          Gly              5,7              5,6 Ala
4,3              4,4 Val             5,4               5,7 Met
3,5               2,7 20 11e             5,7              -4,3 Lwu
7,7             10,1 Tyr             4,4              3,3 26
Phe             5,7               4,4 Trp             2,2               1,4
Lys             5, 4              6, 6 so                          His
3,5               3,3 Arg             5,0              4,0 5. ProcMd de
preparation d'un fgmentdefacteurVIII :Cselon la revendicaton 1 ,dans laquel
Ie fragment sw   defacteurViii :Ccontientdeuxchathes peptidiques ayantdes
poidsmol6culalresde 160.000daltons et80.000 daltons, respectivement, lea
sequences d'acides amnins aminoterminalesAla-Thr-Arg-g-Tyr-Tyr- et Giu-lie-
Thr-Arg-Thr-Thr-,respectivement, et la composition en acides aminis: 40 46F
50 60 44 



EP 0 197 801 SI                  *1  !    L      " M  ! 80 30           150
Cys             1,3              0,8 Asp             4,7              5,8
Asn             4,5               5,9 Thr             6,1 1,S Ser
8,3              9,6 10                          C-lu            5,7
6,3 Qln             5,7              4,0 Pro             4,5
5,5 GQly            5,7               5,6 Ala             4,8
4,4 Val             5,4               5,5 0met            3,5
2,6 20 Ils             5,7              4,1 Leu             7,7
10,1 Tyr             4,4               3,3 26                           ah
5,7               4,5 Trp           ;.2, 2              1,3 Lys
5,4;              6, 8 30                         His              3,5
3,2 Arg             5, 0              4,2 6. Proc6de do preparaton d'un
fragmentdofeaoturVfll :Cslon la revendlcaffon I, danslaque lefagment 3c
defacburVIII :C cnUentdeux chaltes peptldlques yantdes poidsmol6culalres
deo 180.000daltons ot80.000 daltons, oespectivement, les sbquenoes d'acldes
amtn6s amhnotennhnales Ala-Thr-frgArg-Tyr-Tyr- ot Glu-Ile- Thr-kg-Tbr-Thr-.
respectivement, et la composition en addes amines: 40 46 46    EP 0 197 901
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AS0 :>3D        IS  i 8 Dt- Cys            1,3              0,8 Asp
4,.7             5, 7 Asn            4, 5             5,8 Thr
6,1              6, 6 Ser            8,3            10,0 0Glu           5,7
6,2 *     Gin             5,7             4,2 Pro            4,5
5,7 Gly            5,7              5,3 Ala            4,8              4,5
Val             ,4              5,3 Met            3,5              2,4 20
1ie            5,7              4,4 Leu            7,7             10,0 Tyr
4,4              3,2 25                         Phe            5,7
4,4 Trp            2,2              1,2 Lys            5,4              6,9
so                       lHis             3,5              3,2 Arg
5,0              4,3 7. Proced6 solon l'une quelconque des revendlcations I
a 6 dane loquel la thrombine aet utilbo Sn une ws  concentration do 10-a
unite NlHhunit6 de factour VIII :C. 8. Procedo solon I'une quoloonque des
revendicatlons 1 A 7 dune lequel lodit prodult purlfl6 est Incubo svec la
thrombine & une temperature de 370C pendant 10 a 300 minutes, do pr6f6rance
60 a 90 minutes. 9. Proc6d6 selon I'une quelconque des revendlcatlons 1 t 8
dane leque lee fragments de facteurVill :C sont Isoi6s au moyen d'une
elutlon en gradient de eel A pH 6-8. 40      10. Utilleation d'un fragment
actif de facteur Vili ;C humaln prepar6 solon l'une quelconquo des rovendi-
cations I A 9 danea l fabrication d'un medicament pour Is traltement de
l'hMmophille. 11. Utillsatlon d'un fragment actif de facteur Vill :C humain
prepar6 solon lune quelconque des revendi- cations 1 a 9 dens la
fabrication d'un m6dloament pour nomuallser rh6mosetso chez lea patients
h6mophles. 45 50 55 46    


