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Factor VIII concentrates 
Problems and protein-chemical characterization 

A .  Kroniger, A .  Kumpe, W. Wormsbacher, B. Herchenhahn 
From Research B l o o d  Coagulation and Fibrinolysis at Behringwerke A G  Marburg (Director: Prof.  N .  Heimburger) 

Discussion concerning Factor VIII  and the  treatment of haemophilia has 
recently reached a n  emotional  level  in the  media and  the  question of cost  has 
been  raised a s  the  so l e  criterion of medical activity. It can only  b e  reduced t o  an  
objective scientific basis by  means  of precise laboratory and clinical studies. H i e  
standard of  haemophilia treatment in the  Federal Republic o f  Germany is 
among t h e  highest in  the world and  is consequently dependent  o n  high-quality 
Factor V I H  concentrates, s o  as  not  t o  jeopardize all that has  b e e n  achieved. ,  

T h e  discussion concern ing  F a c t o r  
V I I I  i r r r ecen t  m o n t h s  h a s  h ighl ighted 
t h e  ques t ion  of t h e  qual i ty  of t h e  
p r epa ra t i ons  o n  t h e  m a r k e t .  O n l y  cl in­
ical a n d  expe r imen t a l  s tudies  c a n  p r o ­
vide t h e  answer ,  t ak ing  accoun t  of t h e  
fol lowing cr i ter ia :  

1. Factor VIII  activity ( s t andard iza ­
t i on  a n d  testing) 

2. Protein content 
3 .  Studies in patients  (in vivo recov­

e r y ,  hal f - i i fe ,  s ide  ef fec ts ) .  

A s  F a c t o r  V I I I  c o n c e n t r a t e s  a r e  b i o l o g i c a l  

p r e p a r a t i o n s  w h i c h  a r e  i so l a t ed  f r o m  h u m a n  

p l a s m a  t h e  g u i d e l i n e s  c o n c e r n i n g  s t a n d a r d i z a ­

t ion  a n d  p u r i t y  t h a t  a p p l y  t o  s y n t h e t i c  d r u g s  d o  

n o t  a p p l y  h e r e .  E a c h  m a n u f a c t u r e r  u s e s  his  o w n  

f r a c t i o n a t i o n  m e t h o d  s o  t h e  p r o d u c t s  a r e  b o u n d  

t o  v a r y ;  t h e  F a c t o r  V I I I  p r e p a r a t i o n s  d i f f e r  i n  

s e v e r a l  p r o p e r t i e s  w i t h  t h e  v a r y i n g  d e g r e e  o f  

p u r i t y  b e i n g  t h e  m o s t  s t r i k i n g .  W i t h  t h e  p r e p a ­

r a t i o n s  of  s o m e  m a n u f a c t u r e r s ,  m a j o r  d e v i a ­

t i ons  a r e  f o u n d  b e t w e e n  d i f f e r e n t  b a t c h e s .  T h e  

d i f f e r e n c e s  b e t w e e n - h i g h  p u r i t y  c o n c e n t r a t e s  

a n d  less  p u r i f i e d  p r e p a r a t i o n s  a r e  o f  a n  o r d e r  o f  

m a g n i t u d e  w h i c h ^ f o r  c l in ica l  u s e ,  e s p e c i a l l y  f o r  

m a s s i v e  t h e r a p y ,  m u s t  b e  c l in ical ly  r e l e v a n t  a n d  

d e t e c t a b l e  i n  l a b o r a t o r y  t e s t s .  I n d i v i d u a l  d i f f e r ­

e n c e s  b e t w e e n  p a t i e n t s  a r e  a l s o  p o s s i b l e ,  o f  

c o u r s e ,  a n d  m u s t  b e  t a k e n  i n t o  a c c o u n t .  

Standardization leaves  questions 
open 

A s  t h e  F e d e r a l  H e a l t h  O f f i c e  
( B G A ) ,  which  is t h e  f ede ra l  a u t h o r i t y  
respons ib le  f o r  coagula t ion  p r e p a r a ­
tions, s t ipula tes  In t e rna t iona l  U n i t s  

according t o  t h e  W H O  s t anda rd  f o r  
t h e  approva l  of F a c t o r  V I I I  concen ­
t ra tes ,  t h e  s a m e  r e q u i r e m e n t s  s e e m  t o  
apply  f o r  t h e  s tandard iza t ion  of all t h e  
Fac to r  V I I I  concen t r a t e s  a t  p resen t  o n  
t h e  m a r k e t  in  G e r m a n y .  

B ind ing  test  m e t h o d s  a n d  ba tch  
tes t ing similar  t o  t h a t  ca r r ied  o u t  with 
compa rab l e  biological p repara t ions  d o  
no t  exist however ;  t h u s  t h e r e  is a s  ye t  
n o  ob jec t ive  s t anda rd  f o r  the  Fac to r  
V I I I  activities given o n  t h e  pack  by  t h e  
manufac tu re r s .  

F u r t h e r  p r o b l e m s  a r e  c rea ted  by 
t h e  f ac t  t ha t  w e ,  as a n  individual 
m a n u f a c t u r e r  wi th  a cor respondingly  
large f rac t iona t ion  capaci ty ,  m a n u f a c ­
tu re  F a c t o r  V I I I  concen t ra t e s  in G e r ­
m a n y  a n d  a l so  m a r k e t  t h e m  here ,  A l l  
o t h e r  F a c t o r  V I I I  concen t ra t e s  tha t  
a r e  o n  t h e  m a r k e t  in G e r m a n y  a r e  
p roduced  a b r o a d  a n d  i m p o r t e d .  T h i s  
la t ter  a m o u n t  accounts  f o r  9 0 %  of 
to ta l  consumpt ion ,  m o s t  of it coming  
f r o m  the  U S A .  

T h e  s t a n d a r d  appl icable  in t h e  U S A  
f o r  Fac to r  V I I I  is t h e  B O B  s t anda rd  
( B u r e a u  of Biologicals) of t h e  F D A  
( F o o d  a n d  D r u g  Adminis t ra t ion) .  T h i s  
F D A  s t anda rd  is 2 0 %  lower  t h a n  t h a t  
of t h e  W H O ;  i . e .  1 W H O  unit  c o r r e ­
sponds  t o  0 . 8  F D A  uni ts  (1) .  

In invest igat ions car r ied  o u t  in t h e  
U S A  in to  t he  t h r e e  leading Fac to r  

V I I I  concen t ra tes  o n  the' m a r k e t  two 
p repa ra t ions  w e r e  f o u n d  t o  h a v e  only  
5 0 %  and  o n e  p r epa ra t i on  7 5 %  of t he  
F a c t o r  VTII activity given o n  t h e  pack,  
b a s e d  o n  W H O  uni ts  ( 2 ) .  T h e  in vivo 
recover ies  co r r e l a t ed  wi th  these  
resul ts  a n d  f o r  t h e  first  t w o  p r e p a r a ­
t ions w e r e  in t h e  region  of 6 0 % ,  and  
f o r  t h e  th i rd  p r epa ra t i ons  w as  in the  
expec ted  r a n g e  of 1 0 0 % .  

Similar  resul ts  w e r e  ob t a ined  in an  
Engl ish s tudy  ( 3 )  which ,  f o r  o n e  m a n ­
ufac tu re r ,  d e t e r m i n e d  a n  underf i l l ing 
of 2 0 % ,  ave raged  o u t  ove r  several  
ba tches .  T h e  au thors ,  l ike t h o s e  in t he  
U S A ,  c o m e  t o  t h e  conclusion tha t  t he  
d o s a g e  f o r  ef fect ive  subst i tu t ion 
t h e r a p y  - b a s e d  o n  t h e  dec la red  units  
- h a d  t o  b e  cons iderab ly  ra ised fo r  
t h e s e  p repa ra t ions  a n d  t h e r e f o r e  a 
p r e p a r a t i o n  which s eems  c h e a p  a t  first 
sight p roves  m o r e  expensive  o v e r  t he  
e n t i r e  pe r iod  of t he rapy  (2,  3, 4 ) .  

A compara t ive  s tudy  carr ied o u t  in 
G e r m a n y  wi th  t h r e e  Fac to r  V I I I  c o n ­
cen t r a t e s  showed  t h a t  t h e  p repa ra t ion  
of a n  A m e r i c a n  m a n u f a c t u r e r  c o n ­
ta ined  considerably f e w e r  uni ts  than  
w e r e  dec la red  o n  t h e  p a c k  (5) .  

Clearly,  t h e  resul ts  of these  s tudies  
compel led  t w o  A m e r i c a n  m a n u f a c t u r ­
e r s  t o  fill t o  a h igher  s t anda rd  in 1981,  
a t  least  in t he  case of t h e  p repara t ions  
they  m a r k e t  in  G e r m a n y .  

A s ,  s ince t h e  midd le  of last yea r ,  
var ious  paral lel  impor t e r s  have  b e e n  
buying  u p  original  U S  goods  in t he  
U S A  a n d  marke t ing  t h e m  in G e r ­
m a n y ,  it is possible tha t  B O B - s t a n d -
ardized Fac to r  V I I I  concen t ra tes  a r e  
be ing  used with a n  underf i l l ing of 
a b o u t  2 0 % ,  c o m p a r e d  with t h e  W H O  
s tandard .  
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A s  a f u r t h e r  compl ica t ing  f a c t o r  in 
fi l l ing t h e r e  is t h e  f a c t  t h a t  t h e  tes t ing 
of c o n c e n t r a t e s  is n o t  w i t h o u t  its p r o b ­
l e m s  a n d  o n l y  yie lds  re l iab le  a n d  
r e p r o d u c i b l e  resu l t s  i n  e x p e r i e n c e d  
l abora to r i e s .  A m a r g i n  of e r r o r  of ± 
2 0 %  is poss ib le  w i t h  indiv idual  d e t e r ­
m i n a t i o n s  ( 3 ) .  T h e r e  a r e  a l so  d i f f e r ing  
op in ions  a s  t o  t h e  reproduc ib i l i ty  a n d  
clinical r e l evance  of t h e  resu l t s  of t h e  
o n e - p h a s e  a n d  t w o - p h a s e  tes ts ,  w i th  
t h e  t w o - p h a s e  tes t  b e i n g  f a v o u r e d  in 
E n g l a n d .  

S i m u l t a n e o u s  tr ials  of F a c t o r  V I I I  
c o n c e n t r a t e s  wi th  t h e  o n e - p h a s e  a n d  
t w o - p h a s e  tes t s  g ive  r ise t o  vary ing  
resu l t s :  W h e r e a s  a F r e n c h  s t u d y  g r o u p  
a lways  f o u n d  h i g h e r  va lues  w i t h  a t w o -
p h a s e  tes t  ( +  1 4 % )  (7 ) ,  t h e  s e c o n d  
p a r t  of t h e  G e r m a n  s tudy  (6 )  s h o w s  
cons is ten t ly  l ower  va lues  f o r  t h e  t w o -
p h a s e  test .  

Protein-chemical properties of 
Factor VIII concentrates 

A s  t h e r e  is n o  b a t c h  a p p r o v a l  sys­
t e m  f o r  F a c t o r  VTII c o n c e n t r a t e  o n  
t h e  p a r t  of t h e  m o n i t o r i n g  au tho r i t i e s  
in G e r m a n y ,  t h e  d o c t o r  t r ea t ing  
h a e m o p h i l i a  is largely d e p e n d e n t  o n  
t h e  i n f o r m a t i o n  g iven  b y  t h e  m a n u f a c ­
t u r e r .  T h i s  app l i e s  in  pa r t i cu l a r  t o  t h e  
F a c t o r  V I I I  act ivi ty o n  t h e  basis  of 
w h i c h  t h e  d o s e  is d e c i d e d ,  a n d  t o  a n  
inc reas ing  e x t e n t ,  f o r  t h e  p r o t e i n  c o m ­
pos i t ion  of t h e  p r e p a r a t i o n s  o n  which 
i n f o r m a t i o n  c a n  o n l y  b e  o b t a i n e d  b y  
ca r ry ing  o u t  o u r  o w n  trials.  I t  is a sk ing  
t o o  m u c h  e v e n  of l a rge  c e n t r e s  wi th  
t h e  n e c e s s a r y  l a b o r a t o r y  e q u i p m e n t  
a n d  p e r s o n n e l  t o  d e t e r m i n e  t h o s e  
p a r a m e t e r s  t h a t  a r e  i m p o r t a n t  f o r  
t h e r a p y  a s  a m a t t e r  of r o u t i n e  wi th  
e a c h  b a t c h .  

- C o m p a r a t i v e  tr ials  of F a c t o r  V I I I  
c o n c e n t r a t e s  t hus  a s s u m e  g r e a t e r  
i m p o r t a n c e .  V e r y  r e c e n t  e x a m p l e s  
h a v e  s h o w n  t h a t  t h e  pub l ica t ions  of 
such  tr ials  ( 2 ,  5 ,  6 )  is q u i t e  c a p a b l e  of 
d r a w i n g  a t t en t i on  t o  qua l i ta t ive  
de f ec t s  a n d  e f f e c t i n g  i m p r o v e m e n t s .  

W e  h a v e  a l r eady  p u b l i s h e d  t h e  
resul ts  of s u c h  tr ials  a n d  h a v e  c o m ­
p a r e d  o u r  n e w  d e v e l o p m e n t s  F a c t o r  
V I I I  c o n c e n t r a t e  a n d  F a c t o r  V I I I  -
hepa t i t i s - f r ee  - wi th  i m p o r t a n t  p r e p a ­
r a t i o n s  o n  t h e  m a r k e t .  It w a s  poss ib le  

t o  s h o w  t h a t  m u c h  of t h e  i n n o v a t i o n  i n  
t h e  d e v e l o p m e n t  of F a c t o r  V I I I  c o n ­
c e n t r a t e s ,  a n d  t hus  t h e  t r e a t m e n t  of 
h a e m o p h i l i a  pa t i en t s ,  w a s  b a s e d  o n  
o u r  r e s e a r c h .  I n  t h e  m i d - 7 0 s  a f i b r ino -
g e n - f r e e  F a c t o r  V I I I  h igh c o n c e n t r a t e  
was  p r o d u c e d  f o r  t h e  f i rs t  t i m e  o n  a 
la rge  sca le  ( 8 )  a n d  i m p r o v e d  in t h e  
y e a r s  t h a t  fo l lowed  ( 9 ) .  I n  1 9 8 0  w e  
s u c c e e d e d  in  m a n u f a c t u r i n g  t h e  first  
hepa t i t i s - f r ee  F a c t o r  V I I I  c o n c e n t r a t e  
f o r  t h e r a p y  in t h e  wor ld  {9, 10) - a 
logical  d e v e l o p m e n t  f o r  b i o c h e m i c a l  
r e s e a r c h ,  w h o s e  a i m  it s h o u l d  b e  t o  
i so la te  t h e  f a c t o r  l ack ing  i n  t h e  p a t i e n t  
in t h e  m o s t  u n c h a n g e d  f o r m  poss ib le ,  
f r e e  f r o m  f o r e i g n  p r o t e i n s  a n d  in fec ­
t i ous  m a t e r i a l ,  a n d  m a k e  it  ava i lab le  
f o r  subs i tu t i on  t h e r a p y .  

T h e  f a c t  t h a t  in t h e  m e a n t i m e  t w o  
o t h e r  f i r m s  h a v e  d e v e l o p e d  a highly 
p u r i f i e d  p r e p a r a t i o n  a n d  o t h e r s  a r e  
t ry ing  t o  p r o d u c e  a h e p a t i t i s - f r e e  F a c ­
t o r  V I I I  c o n c e n t r a t e  e m p h a s i z e s  t h a t  
o u r  e n d e a v o u r s  a r e  s e t t i n g  a t r e n d .  

E x t e n s i v e  in  v i t ro  a n d  i n  v ivo  
s tud ies  of F a c t o r  V I I I  c o n c e n t r a t e s  
h a v e  a l s o  b e e n  pub l i shed  b y  F r e n c h  
( 7 ) ,  S w e d i s h  ( 1 1 )  a n d  A u s t r i a n  ( 1 2 )  
g r o u p s ,  t a k i n g  accoun t  cTf p r e p a r a t i o n s  
which p lay  a n  i m p o r t a n t  r o l e  in t h e s e  
c o u n t r i e s  a l o n e .  

I n  a n  ini t ial  s e r i e s  of t r ia ls  e a r l y  in 
1 9 8 1  w e  inves t iga ted  t h e  m o s t  i m p o r ­
t a n t  F a c t o r  V I I I  c o n c e n t r a t e s  a t  p r e ­
s e n t  o n  t h e  m a r k e t  i n  G e r m a n y .  T h e s e  
w e r e  in e a c h  ca se  a filling of o n e  b a t c h  
f r o m  6 m a n u f a c t u r e r s  a n d  a m a r k e t i n g  
c o m p a n y ;  in t h e  case  of o n e  m a n u f a c ­
t u r e r  a filling of a s e c o n d  b a t c h  w a s  
a l so  inves t iga ted .  

N e w  p r e p a r a t i o n s  f r o m  A m e r i c a n  
m a n u f a c t u r e r s  a n d  p a r a l l e l - i m p o r t e d  
F a c t o r  V I I I  c o n c e n t r a t e s  m a i n l y  f r o m  
t h e  U S A  which  c a m e  o n  t o  t h e  m a r k e t  
in G e r m a n y  in t h e  s e c o n d  half of 1 9 8 1  
inspired u s  t o  ca r ry  o u t  a s e c o n d  ser ies  
of trials.  Individual ly ,  t h e  p r o d u c t s  
cons i s t ed  of a n e w  a p p r o v e d  f o r m ,  a 
p r o d u c t  f r o m  a c h a n g e  in m a n u f a c t u r ­
i ng  p r o c e d u r e  a n d  para l le l  i m p o r t s  of 
t w o  A m e r i c a n  p r e p a r a t i o n s .  A g a i n  
o n e  fill ing f r o m  e a c h  b a t c h  w a s  inves­
t iga ted  i n  e a c h  case .  A l l  t h e  p r e p a r a -

• t ions  w e r e  p u r c h a s e d  d i rec t ly  f r o m  t h e  

m a r k e t .  T h e  B e h i i n g  p r e p a r a t i o n s  

t h a t  w e r e  inves t iga ted  a t  t h e  s a m e  

t i m e  w e r e  r e m o v e d  b l ind  f r o m  c u r r e n t  

p r o d u c t i o n .  A t  t h e  s a m e  t i m e  t h e  m o s t  

i m p o r t a n t  analyt ical  resu l t s  of all t h e  
ba t ches  m a n u f a c t u r e d  in Bchr ing -
w e r k e  in 1981 w e r e  e v a l u a t e d .  

Material a n d  methods  

M a t e r i a l  

F a c t o r  VJ [ I  c o n c e n t r a t e  a n d  F a c t o r  V H e  U S  

- B e h r i n g w c r k e ;  ("ac tor  V i I I  c o n c e n t r a t e s  f r o m  

S o t h e r  m a n u f a c t u r e r s .  G l y c i n e ,  s a c c h a r o s e ,  

c o m m o n  sa l t ,  t r i s o d i u m  c i t r a t e ,  a l t  in p . a .  q u a l ­

i ty f r o m  E .  M e r c k ,  D a r m s t a d t .  

A l u m i n i u m  h y d r o x i d e  s u s p e n s i o n .  \ c/c w / v  

f r o m  Br i t i sh  D r u g  H o u s e s  ( U .  K . ) .  

P a t h r o m t i a ^ ,  c o a g u l a t i o n  f a c t o r  V i U - d c f i -

c i e n t  p l a s m a ,  M u l t i f i b r e n ® .  T r i - P a r t i g c n M g A ,  

- I g G ,  I g M ,  M - P a r t i g e n ^ F i b r i n o g e n ,  L O P a r t i -

g e n ^ - F i b r o n e c t t n  f r o m  B e h r i n g w c r k e  A G ,  

M a r b u r g / L a h n .  

M e t h o d s  

D e t e r m i n a t i o n  o f  Factor  VII I  coagulat ion 
activity 

( F  V I I I :  C ) :  O n e - p h a s e  m e t h o d  a c c o r d i n g  t o  

S i m o n e  e t  a l .  ( 1 3 )  w i t h  t h e  r e a g e n t s  of B e h r i n g -

w e r k e  A G ,  M a r b u r g / L a h n .  I n f o r m a t i o n  in I . U .  

a c c o r d i n g  t o  W H O  s t a n d a r d  o r  S u b s t a n d a r d :  

d e e p - f r o z e n ,  p o o l e d  c i t r a t e d  h u m a n  p l a s m a  

f r o m  m a l e  d o n o r s .  

Factor VIII  R :  A g :  E l e c t r o i m m u n o d u f u -
s i o n  a f t er  Laurel l  ( 1 4 ) :  E v a l u a t i o n  b y  m e a n s  of  

a r e f e r e n c e  c u r v e  p r o d u c e d  w i t h  d i l u t i o n s  of  

f r e s h  p l a s m a .  D e t a i l s  of c o n c e n t r a t i o n  a n d  

ac t iv i ty  g i v e n  in u n i t s  o n  t h e  a s s u m p t i o n  tha t  

1 m l  of  f r e s h  citratecJ m i x e d  p l a s m a  c o n t a i n s  

1 U of F a c t o r  V I I [ - a s s o c i a t e d  un t i acn  

( F  V I I I  R ;  At ; ) .  

Prote in  de terminat ion:  M e t h o d  a c c o r d i n g  t o  

L o w r y  e t  ai .  ( 1 5 ) .  

DctereniTiii t ion of  p l a s m a  p r o t e i n s :  F u n c t i o n  

t e s t  of  f i b r i n o g e n  a f t e r  C i a u s s  ( 1 6 ) .  

IgGT  I g M ,  I g A ,  f i b r i n o g e n  a n d  f l b r o n e c t i n  

o n  T H - ,  M -  a n d  L C - P a r t i g e n *  i m m u n o d i f f u s i o n  

p l a t e s  f r o m  B e h r i n g w e r k e  a c c o r d i n g  t o  t he  

p r i nc ip l e  of r a d i a ]  i m m u n o d i f f u s i o n  a f t e r  M a n -

e in i  e t  a l .  ( 1 7 ) .  
S c r e e n i n g  e l e c t r o p h o r e s i s  a f t e r  L a u r e l !  ( 1 4 ) :  

Jn 0 . 8 %  a g a r o s e  a n d  s o d i u m  d i e t h y l  b a r b i t u r a t e  

a c e t a t e  b u f f e r  0 . 1  mol / i T  p H  8 -2 .  r u n n i n g  t ime  

8 h ,  f i e l d  s t r e n g t h  1.5 V ; c m ;  s t a i n i n g  wish 

a m i d o b l a c k .  O f  t h e  F a c t o r  V I I I  p r e p a r a t i o n s  in 

e a c h  c a s e  2 5  U F V I I I  : C / m l  w a s  a p p l i e d ;  r e f e r ­

e n c e  s u b s t a n c e s :  f i b r o n e c t i n  ( C I G ) ,  f i b r i nogen  

a n d  i m m u n o g l o b u l i n  ( I g G )  a s  0 . 5 %  so lu t i ons .  

I m m u n o e l e c t r o p h o r e s i s  o n  a g a r o s e  p l a t e s  in 

t h e  m i c r o m o d i f i c a t i o n  of S c h w i c k  a n d  S t o r i k o  

( 1 8 ) .  

Results 

Results of Hie first series  of trials 
T h e  F a c t o r  V I I I  act ivi ty in o u r  p r e ­

pa ra t i ons  is d e t e r m i n e d  with t h e  aid of 
a o n e - p h a s e  tes t  ( 1 3 )  a n d  a d j u s t e d  in 
W H O  uni ts  b y  m e a n s  of a p lasma  
s t a n d a r d  ca l ib ra ted  against  t h e  W H O  

9 
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In te rna t iona!  S t a n d a r d  2.  T h e  
activities of all t he  p repa ra t ions  w e r e  
invest igated by  m e a n s  of this test 
system. 

Comparison of the declared activity 
of the different manufacturers with 
that actually found  s h o w s  devia t ions  
of + 2 0 %  to - 4 0 %  ( T a b .  1). A n  
underf i l l ing against  t h e  W H O  s t and ­
a r d  is t h e r e f o r e  a lso  ev iden t  in this 
s tudy  especially wi th  s o m e  A m e r i c a n  
p repa ra t ions ,  though  t h e  d i f fe rences  
b e t w e e n  t h e  var ious  p repa ra t ions  a r e  
no t  as  m a r k e d  as  t h e y  w e r e  in t he  first  
s tudy by Schimpf (5) .  

A t  3.5,  t h e  specific activity (Fac to r  
V I I I  activity p e r  m g  p ro t e in )  of o u r  
Fac to r  V I I I  concen t ra t e  is f a r  h ighe r  
t h a n  tha t  of any  o t h e r  p repa ra t ion .  
T h i s  v a l u e  is con f i rmed  b y  Vukov ich  
( 1 2 )  a t  3 . 4 .  In  add i t ion  it should  b e  
t a k e n  i n t o  account  t ha t ,  b e f o r e  filling, 
w e  a d d  a lbumin  in a f ina l  concen t r a ­
t ion  of 5 m g / m l  f o r  s tabi l izat ion;  thus  
if this a m o u n t  of a lbumin  is r emoved  
t h e r e  is a specific activity of 10. 

P r e p a r a t i o n  2 ,  a highly pur i f ied  
p r epa ra t i on  deve loped  in t he  U S A  is 
nex t  in d e g r e e  of pur i ty  wi th  a specif ic 
activity of 2 .2 .  fo l lowed  by  concen­
t r a t e  3 which has  a l r eady  b e e n  o n  t he  
m a r k e t  f o r  years  a n d  h a s  a specif ic 
activity of 1.7. A l l  o t h e r  Fac to r  VIII  
p repa ra t ions  h a v e  a specif ic activity of 
less t h a n  1 a n d  m u s t  t h e r e f o r e  b e  
t e r m e d  p repara t ions  of m o d e r a t e  
pur i ty .  

T h e  ratio F V I I I R ; A g / F  V I H : C  
e n a b l e s  conclusions t o  b e  d r a w n  a s  t o  

h o w  gen t l e  a m a n u f a c t u r i n g  m e t h o d  is 
a s  well  as  t o  t h e  qual i ty  of t h e  s tar t ing 
p lasma.  H e r e  a ra t io  of 2 : 1  should  b e  
descr ibed  a s  g o o d  as  this va lue  is 
a l r eady  ob t a ined  in t h e  cryoprecipi-
t a t e  ( 1 2 ) .  S o m e  p r e p a r a t i o n s  - 4 ,  5 a .  
8 ,  3 - a r e  cons iderably  h igher  with 
va lues  of be tween  3 . 5  a n d  4 .9 .  

F u r t h e r m o r e ,  T a b l e  1 i l lustrates the  
to ta l  p ro te in  c o n t e n t  of the Factor 
VIII concentrates  a n d  t h e  dis t r ibut ion 
o v e r  the main protein classes.  All 
t he  • values  w e r e  ca lcula ted  pe r  
1000  U F V i n . ' C  b e c a u s e  in clinical 
appl ica t ion  this  r e f e r e n c e  al lows a n  
ob jec t ive  compa r i son  of t h e  quant i t i es  
of p ro t e in  in t h e  p r e p a r a t i o n  approx i ­
ma t ing  t o  b u l k  pract ice .  T h e  Fac to r  
V I I I  concen t ra t ion  in t h e  p lasma  is 
only  a b o u t  1 m g / 1 0 0  ml .  W h e n  c o n ­
s ider ing  t h e  t o t a l  p ro te in  t h e r e f o r e  
Fac to r  V I I I  is only  a m i n o r  c o m p o ­
n e n t  in t e r m s  of we igh t .  T h e  total  
p ro t e ih  consists  largely of associa ted  
p ro te ins  which a r e  car r ied  o v e r  in to  
t h e  e n d  p r o d u c t  b y  t h e  var ious  m a n u ­
fac tu r ing  m e t h o d s .  T h e  B e h r i n g  p r e ­
p a r a t i o n  is a n  excep t ion  h e r e :  O u r  
manufac tu r ing  m e t h o d  ( 9 )  p r o d u c e s  a 
largely p r o t e i n f r e e  F a c t o r  V I I I  p r o ­
d u c t  which conta ins ,  in addi t ion  to 
small  a m o u n t s  of C I G  (cold insoluble  
globul in = f ibronect in)  only  a f e w  
t races  of o t h e r  p ro te ins .  0 . 5  % a lbumin  
is a d d e d  f o r  s tabil izat ion.  

A l b u m i n  t h e r e f o r e  accoun t s  f o r  
two- th i rds  of t h e  a m o u n t  of p ro te in  of 
2 8 8  m g .  W h e n  cons ider ing  t h e  total  
p ro t e in  it is necessary  t o  dec ide  

w h e t h e r  it consists of foreign prote ins  
which or ig inate  f r om  the  manufac tu r ­
ing m e t h o d  a n d  have  n o t  b e e n  
r emoved  du r ing  f rac t ionat ion o r  
w h e t h e r  it is a lbumin  tha t  has  b e e n  
subsequent ly  a d d e d .  This  d i f f e rence  
becomes  evident  w h e n  consider ing 
p repara t ions  2 a n d  3 .  which with 4 6 0  
a n d  5 8 4  m g  total  p ro te in  respectively 
c o m e  next t o  o u r  p repara t ion  but  -
as  is shown  b y  screening a n d  
immunoc lec t rophores i s  - con ta in  no  
de tec tab le  a lbumin  o r  only  t races  of it. 
T h e  impuri t ies  a r e  t h e r e f o r e  d u e  to 
o t h e r  p ro te ins  such as  f ibr inogen,  
f ibronect in  a n d  immunoglobul ins .  

T h e  protein contents of the prepa­
rations of moderate purity 4 ,  5, 7, 8 
a r e  b e t w e e n  1.1 a n d  2 . 3  g / 1 0 0 0  U .  
Cons idera t ion  of t h e  d i f ferent ia t ion  of 
t h e  individual  p ro t e in s  shows  tha t  o u r  
Fac to r  V I I I  concen t r a t e  is, according 
t o  t h e  dec lara t ion ,  f r e e  f r o m  coagu-
.lable f ibr inogen a n d  conta ins  only 
small  a m o u n t s  of immunological ly 
de tec tab le  f ibr inogen.  T h e  r ange  of 
concen t ra t ions  wi th  t he  o t h e r  p r epa ra ­
t ions e x t e n d s  f r o m  3 2 4  mg  t o  1.3 g 
f ibr inogen a n d  this,  a t  over  half t h e  
total  p ro t e in ,  const i tu tes  (he ma jo r i ty  
of t h e  impuri ty .  O u r  p repara t ion  c o n ­
tains only small a m o u n t s  of C I G  
( 5 8  mg)  a s  t h e  only foreign pro te in ;  
h e r e  P repa ra t ion  2 is somewha t  be t t e r  
with 13 mg.  T h e  o t h e r  p repara t ions  
con ta in  considerably  h igher  a m o u n t s  
of C I G .  

Immunoglobulins  a r e  present  in o u r  
p r epa ra t i on  only  in t races  a n d  are  

T a b .  1 :  Act iv i ty  and  prote in -chemica!  characterizat ion of Factor  V I I l  concentra te s  ( 1 s t  s e r i e s  of  ( r ia ls)  

P r e p a -  D e t e r m i n a t i o n  of  F V I I l : C  R e l a t i o n ­ S p e c i  P r o t e i n  I m m u n o g l o b u l i n  F i b r i n o g e n  c o n t e n t  F i b r o -  ] 

r a t i o n  a n d  F V I I I  R :  A g  s h i p  [ic c o n t e n t  c o n t e n t  1 m g / 1 0 0 0  U )  {mg/ lOOO U )  n e c t m  

F V f I [ : C  D e v i ­ F V I I I  R :  F V I I I  R :  ac t iv i ty  ( m g /  f u n c t i o n a l  i m m u n o ­ ( C I G )  

( U / f i l l g )  a t i o n  A g  A g /  ( U F V I I I :  1 0 0 0  U )  t e s t  logical ( m g /  

d e c l a r e d  d e t e r ­ % 1 U / 1 0 0 0 U  F V I I I : C  C / m g  ( C l a u s s )  d e t e r m i n ­ 1000 U )  

m i n e d  F VlS i  : C )  ( p r o t e i n )  a t i o n  

( M - P a r -

TgA I g G  I g M  t i g e n )  1 
i 

1* 1 0 0 0  1 2 0 0  +20 2 0 3 3  2 . 0  3 . 5 * * *  2 8 8  - - - 14 5 8  

1 2 1 0 0 0  8 4 0  - 1 6  1 8 9 3  1.9 2 . 2  4 6 0  - 1 8  8 3 7 0  4 3 6  13  

3 2 5 0  2 5 0  + 0 3 4 8 0  3 . 5  1.7 5 8 4  ^ 8  16 3 0 4  3 2 4  2 8 8  

j 4 2 7 0  1 6 0  — 4 0  4 S 7 5  4 , 9  0 . 7  1 5 5 0  3 1  1 6 3  19 9 0 0  1 1 7 5  3 2 5  

j 5 5 0 0  5 4 0  i -  8 2 7 7 8  2 . 8  0 . 7  1 3 5 4  3 0  1 4 1  19 5 3 3  6 9 1  6 9  

j 5 a 2 5 0  1 8 0  - 2 8  4 5 0 0  4 . 5  0 . 6  1 7 2 8  3 9  2 1 1  2 2  1 0 1 7  1 3 1 1  2 9 5  

6 * '  5 0 0  6 0 0  + 2 0  2 4 0 0  2 . 4  1 .8  5 6 7  1 5  7 3  3 0 5  3 6 3  1 9 2  

7 2 5 0  2 7 0  + 8 2 4 4 4  2 . 4  0 . 9  1 1 2 2  15 1 0 7  7 5 3 3  6 7 8  141  

3 2 5 0  1 8 0  - 2 8  3 7 7 8  3 . 8  0 . 4  2 3 5 6  5 0  2 3 9  2 2  7 6 7  1 0 1 7  2 1 1  

* F a c t o r  V I I I  c o n e .  B e h r i n g w e r k e  b a t c h  4 3 3  3 1 1  

**  M a r k e t i n g  c o m p a n y  

*** w i t h o u t  a l b u m i n  t h e r e  is a spec i f i c  ac t iv i iy  of 10 
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F i g .  1: C h a r a c t e r i z a t i o n  of v a r i o u s  F a c t o r  V I H  c o n c e n t r a t e s  in  s c r e e n i n g  e l e c t r o p h o r e s i s .  

b e l o w  t h e  de t ec t ion  l imit .  P r epa ra t i on  
2 a n d  t o  a n  even  g r e a t e r  ex ten t  p r e p a ­
r a t i on  3 h a v e  l ow  immunog lobu l in  
va lues ,  w h e r e a s  all t h e  o t h e r s  con ta in  
2 0 0  t o  3 0 0  m g  immunog lobu l ins  of ali 
t h r e e  classes p e r  1000  U .  

Screening electrophoresis  (Fig.  1) 
impressively d e m o n s t r a t e s  t h e  variety 
in p r o t e i n  compos i t ion  of t h e  Fac tor  
V I I I  c o n c e n t r a t e s  a n d  conf i rms  t h e  

quan t i t a t ive  f indings.  Fac to r  V I I I  con­
c e n t r a t e  f r o m  Behr ingwerke  has  a 
m a r k e d  a lbumin  a n d  a w e a k  C I G  
b a n d ;  f ib r inogen  a n d  i m m u n o g l o b u ­
lins a r e  b e l o w  t h e  de tec t ion  limit. 
P r e p a r a t i o n  2 shows  a p r o n o u n c e d  
fibrinogen b a n d .  P r e p a r a t i o n  3 p o s ­
sesses m a r k e d  f ibr inogen ,  C I G  a n d  
immunoglobu l in  b a n d s  which a r e  even  
m o r e  p r o n o u n c e d  in p r epa ra t i on  4 .  

Al l  o t h e r  Fac to r  V I I I  prepara t ions  
d e m o n s t r a t e  t he  s a m e  prote in  pa t te rn  
as  c ryoprec ip i ta te  (Fig. 2) .  

Immunoelectrophoresis  (Fig. 3) 
leads  quali tat ively t o  t he  s a m e  results, 
with t h e  immunoglobul in  bands  
clearly visible in all p repara t ions  apar t  
f r o m  t h e  Behr ing  p roduc t ,  and addi­
t ional  pro te in  b a n d s  de tec tab le  with 
t h e  p repa ra t ions  of m o d e r a t e  puri ty.  

Cn summary,  it was found  f o r  t he  
p r epa ra t i ons  of t h e  first ser ies  of trials, 
which  a r e  all o n  the  m a r k e t ,  t h a t  the 
division in to  high pur i ty  concen t ra tes  
a n d  p repa ra t i ons  of m o d e r a t e  puri ty,  
wh ich  w e r e  se lec ted  according t o  their  
specif ic activity is ful ly con f i rmed  by 
cons idera t ion  of t h e  p ro te in  composi ­
t ion  of t h e  d i f f e ren t  p repara t ions .  

Results of the  second series of trials 
T h e  second  series of trials were  

i n t e n d e d  t o  indicate w h e t h e r  t hose  
F a c t o r  V I I I  concent ra tes  parallel-
i m p o r t e d  f r o m  the  U S A  in the  second 
half of 1 9 8 1  d i f fe r  qualitatively f r o m  
t h e  p r epa ra t i ons  a l ready  o n  the mar ­
ke t  in G e r m a n y .  W e  shall no t  g o  in to  
deta i l s  h e r e  of t h e  legal p rob lems  and  
inadequac ies  in labelling of t h e  packs 
of pa ra l l e l - impor ted  goods  in G e r ­
m a n y .  

I n  de t e rmin ing  F a c t o r  VII I  activity 
it was  necessary  t o  tes t  t o  wha t  ex ten t  
t h e  para l le l - impor ted  goods  f r o m  the  
U S A  a r e  filled according t o  t he  B O B  
s t a n d a r d  which is applicable the re .  
Th i s  is c learly necessary in t h e  case of 
p r epa ra t i on  3 a ,  for  which w e  f o u n d  a 
dev ia t ion  of —21% f r o m  t h e  dec lared  
uni ts .  

Schimpf ( 6 )  d e t e r m i n e d  a deviat ion 
of s imilar  o r d e r  of magn i tude .  T h e  two 
o t h e r  ba tches  of p repara t ion  4 ,  pa r ­
a l le l - impor ted  b y  var ious  marke t ing  
c o m p a n i e s  d e m o n s t r a t e d  n o  negative 
devia t ions  in activity (Tab le  2) .  

I n  t h e  o t h e r  aspects,  t oo ,  the  p a r ­
a l le l - impor ted  prepara t ion  3 a w as  s o  
p o o r  t h a t  it has  to b e  designated a 
p r epa ra t i on  of m o d e r a t e  puri ty.  W e  
h a v e  invest igated t h e  p repara t ions  of 
this m a n u f a c t u r e r  o n  a n u m b e r  of 
occasions (8,  9 )  (Tab .  1) but  have  
a lways  f o u n d  be t te r  results.  T h u s  t he  
specif ic  activity of 0 .7 .  t h e  prote in  
c o n t e n t  of o v e r  1.5 g, t he  f ibr inogen of 
5 8 5  m g  a n d  t h e  high immunoglobul in  
va lues  a r e  two  to t h r e e  t imes  higher 
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F ig .  2 :  C h a r a c t e r i z a t i o n  of v a r i o u s  F a c t o r  V l n  c o n c e n t r a t e s  in s c r e e n i n g  e l e c t r o p h o r e s i s .  
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t h a n  those  o the rwise  f o u n d  f o r  this 
p roduc t .  T h e  t w o  para l le l - impor ted  
ba t ches  of p r e p a r a t i o n  4 invest igated 
by  u s  s h o w  d i f fe rences  in t h e  specific 
activity 1.2 a n d  1.3 t o  1.5.  a n d  the re ­
f o r e  in t h e  p ro te in  con ten t ,  f r o m  t h e  
directly m a r k e t e d  p r e p a r a t i o n ;  t he se  
a r e  h o w e v e r  cons iderabiy  less m a r k e d  
t h a n  f o r  p repa ra t ion  3 .  P repa ra t ion  4 
is - w h e n  o n e  cons iders  t h e  p ro te in  
a n d  immunoglobul in  c o n t e n t  - a p r e ­
pa ra t i on  of m e d i u m  pur i ty ;  h o w e v e r  
t h e  values  in t h e  second  ser ies  of tests  
a r e  slightly be t t e r  t h a n  in t h e  first.  
W i t h  p r e p a r a t i o n  2 t h e  results  of the  
first  tes t  scries a r e  largely c o n f i r m e d .  
A newly a p p r o v e d  p r e p a r a t i o n  9 ,  
which  is also p r o d u c e d  in t h e  U S A ,  
r ep resen t s ,  in  t e r m s  of its composi t ion ,  
n o  e n r i c h m e n t  of t h e  F a c t o r  V I I I  c o n ­
cen t ra tes .  Wi th  a specif ic  activity of 
0 . 7  a n d  a p ro t e in  c o n t e n t  of a lmos t  
1.5 g / 1 0 0 0  U it b r idges  t h e  g a p  b e ­
t w e e n  p repa ra t ions  of m o d e r a t e  pur i ty  
4 ,  5 ,  7 .  T h e  grea tes t  advance  in t h e  
d e g r e e  of pur i ty  was  achieved with 
p r e p a r a t i o n  8 ,  which was  t r a n s f o r m e d  
by  a n e w  m a n u f a c t u r i n g  m e t h o d  i n t o  a 
high pur i ty  concen t r a t e  wi th  a specif ic  
activity of 7 .  F igures  4 a n d  5 s h o w  tha t  
t h e  p r e p a r a t i o n  con ta ins  n o  a lbumin  

F a c t o r  Vill c o n c e n t r a t e  
B e h r i n g w e r k e  = 1 

F i g .  3 :  C h a r a c t e r i z a t i o n  of  F a c t o r  V I I I  c o n c e n ­

t r a t e s  i n  I m m u n o e l e c t r o p h o r e s i s  ( aga in s t  a n t i -

h u m a n  s e r u m  f r o m  r a b b i t s ,  K ' M ) .  

and  tha t  total p ro te in  of 144 mg  is 
t h e r e f o r e  c o m p o s e d  largely of 
immunoglobul ins ,  f ibrinogen and'  
C I G .  T h e  t w o  fac tor  VI I I  concen­
t ra tes  of Behr ingwerke ,  Fac to r  VI I I  
concen t r a t e  a n d  t h e  m o r e  highly 
pur i f ied  Fac to r  V I I I  H S ,  with 2 9 3  a n d  
196  m g  total  p ro te in  respectively a r e  
p resen ted  in direct  contras t  t o  these ;  
two-thirds  of these  a m o u n t s  a r e  d u e  t o  
a lbumin tha t  h a s  b e e n  a d d e d  subse­
quent ly  however .  

T h e  high d e g r e e  of pur i ty  of o u r  
p repara t ions  a n d  of p repa ra t ion  8 is 
appa ren t  f r o m  t h e  dissolut ion t ime 
a n d  t h e  a p p e a r a n c e  of t h e  solut ion.  
T h e  • p repa ra t ions  dissolved very 
rapidly t o  give colourless c lear  t o  
faint ly opa lescen t  solut ions;  t h e  s a m e  
appl ies  t o  p r e p a r a t i o n  2 within certain 
limitations. T h e  less pur i f ied p repa ra ­
t ions of t h e  second ser ies  requi red  a 
longer  dissolution t i m e  howeve r  and  
somet imes  yielded yellow cloudy solu­
tions. 

T h e  de te rmina t ions  of Factor  VI I I  
R ; A g  produced  values  in the  second 
series which w e r e  considerably higher 
t h a n  those  ob t a ined  in the  first series, 
p robably  a s  a result  of the  m e t h o d  
used .  T h e  compar i son  of the  relat ive 

T a b . 2 :  Act iv i ty  a n d  prote in -chemica l  character izat ion o i  F a c t o r  V I H  concentra te s  ( 2 n d  s e r i e s  of *riais) 

P r e p a r a t i o n  S o l u ­ D e t e r m i n a t i o n  o t  F V I I I  C R e l a t i o n ­ S p e c i ­ P r o t e i n  I m m u n o g l o b u l i n  F i b r i n o g e  n 

t i o n  a n d  F V I I I  R :  A g  s h i p  f i c  c o n t e n t  c o n t e n t  ( m g / 1 0 0 0  U )  c o n t e n t  

v o l u m e  F V t H . - C  D e v i ­ F V I I I  R :  F V H I R :  ac t iv i ty  ( m g /  ( m g / 1 0 0 0  U )  

( m l )  ( U / f i l l g )  a t i o n  A g  A g /  ( U F V I I f :  1 0 0 0  U )  f u n c ­ i m m u n  

d e ­ d e t e r ­ % ( U / 1 0 0 0  U F V I I I : C  C / m g  t i o n a l  logical  

c l a r e d  m i n e d  F V I I I :  C )  p r o t e i n )  t e s t  d e t e r ­

( C l a u s s )  m i n a ­

t i on  

( M - P a r  

I g A  I g G  I g M  t i gen )  

3 a  2 0  5 1 8  3 8 0  - 2 7  6 4 7 4  6 . 5  0 . 7  1542 .1  4 . 2  7 3 . 7  1 7 . 9  5 8 5 . 3  7 1 7 . 4  

( p a r a l l e l -

i m p o r t e d  by A )  

2 t o  2 5 0  2 5 0  ± 0 5 4 8 0  5 . 5  2 . 9  3 4 8 . 0  2 . 8  1 8  9 . 2  2 8 1 . 4  3 9 4 , 0  

4 10  2 7 0  2 8 0  + 4 4 3 9 3  4 . 4  1 . 5  6 8 5 . 7  1 4 . 3  9 1 . 1  11 .4  2 2 1 , 8  4 1 7 . 9  

4 a  10  2 2 0  2 2 0  ± 0 6 2 7 3  6 . 3  1 ,3  7 9 0 . 1  15.5  1 0 4 , 5  13 . 7  2 5 2 . 7  4 3 1 . S  

(paral ieS-

i m p o n e d  b y  A )  U 
4 b  4 0  1 0 6 0  t l 2 f f l  + 6 5 4 6 4  5 . 5  1 .2  8 1 0 . 7  17 .14  9 4 . 4  12 . 9  2 5 1 . 4  4 1 0 . 7  

( p a r a l l e l - f 
i m p o r t e d  b y  B )  

j 9 2 0  5 0 0  5 4 0  + 8 5 9 6 3  6 . 0  0 . 7  1 4 6 6 . 7  2 0 , 4  9 9 . 3  12 .6  5 2 1 . 5  6 2 9 . 6  

! 8 
1 0  3 1 0  3901  + 2 6  3 5 3 8  3 . 5  7 1 4 3 . 6  1.8 5 1 . 3  4 . 1  2 0 . 5  3 7 . 2  

F a c t o r  V I I I  c o n e .  4 0  1 0 0 0  1 S20j  4 - 1 2  3 7 1 4  3 . 7  3 . 4 * 4 *  2 9 2 . 9  0 . 5  4 . 6  1.9 - 4 4 . 3  

B e h r i n g w e r k e  r 
B a t c h  4 3 3 3 2 5  

F a c t o r  V I I I  H S  2 0  5 0 0  5 6 0  + 12  4 7 1 4  4 . 7  5 . 1 * * *  1 9 6 . 4  0 . 3  - 1.2 - 16.1 

B e h r i n g w e r k e  

B a t c h  4 3 9 0 6 2  

*** s e e  T a b .  1. 
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Factor VII! 
commercial preparations 

F i g , 4 :  C h a r a c t e r i z a t i o n  o f  v a r i o u s  F a c t o r  V I I I  c o n c e n t r a t e s  i n  s c r e e n i n g  

e l e c t r o p h o r e s i s .  

F ig .  5 :  C h a r a c t e r i z a t i o n  o f  v a r i o u s  F a c t o r  V I I I  c o n c e n t r a t e s  in  s c r e e n i n s  

e l e c t r o p h o r e s i s  ( f i b r o n e c t i n ,  f i b r i n o g e n  a n d  i m m u n o g l o b u l i n  a r c  a p p l i e d  

a s  r e f e r e n c e  s u b s t a n c e s ) .  

p r o p o r t i o n s  in t h e  p r e p a r a t i o n s  wi th  
e a c h  o t h e r  r e m a i n s  u n a f f e c t e d  h o w ­
e v e r .  

T h e  results of the  quantitative 
studies  a r e  visually c o n f i r m e d  b y  
sc reen ing  e lec t rophores i s  (Figs.  4 a n d  
5 ) .  W i t h  t h e  highly c o n c e n t r a t e d  p r o ­
d u c t s  t h e  p r o t e i n  p a t t e r n  o n  sc reen ing  
e lec t rophores i s  is s o  s imple  a n d  
charac ter i s t ic  f o r  t h e  p r e p a r a t i o n s  tha t  
t h e y  c a n  b e  ident i f ied  b y  m e a n s  of 
t h e i r  e i ec t rophore tog rams ,  which  a r e  
c o m p a r a b l e  t o  f i nge r  pr in ts .  

T h e  s tud ies  s h o w  t h a t  t h e  d i f f e r ­
e n c e s  in qua l i ty  of t h e  Fac to r  V I I I  
c o n c e n t r a t e s  a t  p r e s e n t  o n  t h e  m a r k e t  
i n  G e r m a n y  a r e  ve ry  wide- ranging:  
t o t a l  p ro te in  of 150  t o  1500  mg,  f i ­
b r i n o g e n  of 1 0  t o  1 0 0 0  m g  a n d  I g G  
1 0  t o  2 0 0  m g / 1 0 0 0  U .  It is t h e r e f o r e  
inev i tab le  t ha t ,  d u e  t o  this  1 0 - 1 0 0  
t i m e s  h i g h e r  level of to ta l  p ro t e in  o r  o f  
individual  p ro t e in s  in t h e  less pu r i f i ed  
p r epa ra t i ons ,  t h e  p a t i e n t  m a y  exper i ­

e n c e  undes i rab le  react ions,  w h a t e v e r  
f o r m  these  m a y  t ake .  

T h e  r o a d  w e  h a v e  e m b a r k e d  u p o n  
involving t h e  extens ive  pur i f ica t ion  of 
F a c t o r  V I I I  h a s  since b e e n  t a k e n  by 
o t h e r  manufac tu r e r s .  F o r  high puri ty  
concen t ra t e s  t h e  limit* f o r  specif ic 
activity shou ld  b e  se t  a t  3 .  Because  of 
t h e  d i f f e ren t  test  sys tems a n d  s t an­
d a r d s  of t h e  var ious  manufac tu re r s ,  
m a r k e d  var ia t ions  f r o m  the  dec lared  
va lues  a r e  somet imes  de t ec t ab l e  in t h e  
F a c t o r  V I I I  activity of t h e  d i f fe ren t  
p repa ra t ions ,  a l though  in 1 9 8 1  the re  
w a s  clearly a s o m e w h a t  h igher  filling, 
especially in t h e  case of A m e r i c a n  
p repara t ions .  

Wi th  s o m e  manufac tu r e r s  m a r k e d  
qual i ta t ive  d i f fe rences  b e t w e e n  var i ­
o u s  ba tches  a r e  somet imes  t o  b e  
f o u n d .  I t  is also possible tha t  p r e p a r a ­
t ions  with lower  activity a n d  a h igher  
p ro te in  con t en t  a r e  coming  o n  t o  t h e  
m a r k e t  a s  para l le l - impor ted  goods .  

A survey  given in T a b l e  3 of all t h e  
5 4  ua tches  of Fac to r  VI I I  concen t ra te  
a n d  4 4  batches  of Fac tor  VII I  H S  
p roduced  in 1981  shows  f o r  Factor  
V I I I  activity a n  average  value of 30 .11  
a n d  2 9 . 6 8  b ' / m l ;  t h e  s tandard  devia­
t ion  is in t he  region of 4 .45  a n d  4 . 9 5  
units .  

A s  2 5  uni ts /ml  a r e  dec lared ,  this 
m o r e  o r  less e n s u r e s  - t ak ing  account  
of a margin  of e r r o r  for Fac to r  VI I I  
tes t ing of a b o u t  2 0 %  - that  t h e  pack  
conta ins  a t  least t h e  dec la red  a m o u n t  
of Fac to r  V I I L  Similarly t he  values f o r  
total  p ro te in ,  a t  8 . 5 8  and  7 . 7 9  with 
s t anda rd  devia t ions  of 1.75 a n d  1.21,  
s h o w  a high d e g r e e  of consistency in 
t h e  compos i t ion  of t he  p roduc t .  

F u r t h e r  progress  in the field of 
Fac to r  V I I I ,  a l so  in t e r m s  of less costly 
p roduc t ion ,  c a n  b e  achieved by s t ep­
p ing  u p  o u r  research  activities. On ly  
t h e n  can  t h e  new technologies evolv­
ing in pro te in  chemistry b e  included.  

T a b .  3 :  A v e r a g e  v a l u e s  of Factor  V t l l  act ivi ty  a n d  total  prote in  o f  all the  ba tches  of Fac tor  VII I  

c o n c e n t r a t e  a n d  Fac tor  V 1 I 1 - H S  m a n u f a c t u r e d  at  B e h r i n g w e r k e  in  1 9 8 1  

N u m b e r  of  F a c t o r  V I I I  ac t iv i ty  T o t a l  p r o t e i n *  

b a t c h e s  F V I I I ;  C ( U / m l )  ( m g / m l )  

F a c t o r  V I U  5 4  x - 3 0 . U  x = 8 . 5 8  

c o n c e n t r a t e  II ( s  = 1 . 7 5 )  

F a c t o r  V I I I - H S  4 4  x = 2 9 . 6 8  X - 7 . 7 9  

B e h r i n g w e r k e  ( s  = 4 . 9 5 )  ( s  = 1 . 2 1 )  

* t h i s  i n c l u d e s  a b o u t  5 m g / m l  a l b u m i n ,  w h i c h  is a d d e d  f o r  s t ab i l i za t ion  

Summary 

F o r  ef fec t ive  haemophi l ia  t rea t ­
m e n t  high qual i ty  p repara t ions  a r e  
n e e d e d .  T h i s  m e a n s  s tandardized ,  
highly pur i f i ed  F a c t o r  VI I I  concen­
t ra tes ,  f r e e  f r o m  infectious material ,  
part icularly hepat i t is  viruses. T o  
resolve t h e  ques t ion  of quali ty,  we  

T 
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car r ied  ou t  two  se r ies  of trials - a t  t h e  
beginning a n d  e n d  of 1981  - t o  inves­
t igate all t he  F a c t o r  V I I I  p repa ra t ions  
o n  t h e  m a r k e t  in G e r m a n y  for  Fac to r  
V I I I  activity a n d  pro te in-chemica l  
composi t ion.  T h e  results  s h o w  tha t  t h e  
r ange  of p ro t e in  concen t ra t ions  is 
wide :  total  p ro t e in  of 1 5 0 - 1 5 0 0  mg,  
f ibr inogen 1 0 - 1 0 0 0  m g  a n d  I g G  
1 0 - 2 0 0  m g / 1 0 0 0  un i t s  of Fac to r  V I I L  
T h e  d i f fe rences  b e t w e e n  high pur i ty  
concen t ra tes  and  less pur i f ied  p r e p a ­
ra t ions  a r e  of o r d e r s  of m a g n i t u d e  
which ,  for  clinical appl icat ion,  e s p e ­
cially with massive the rapy ,  m u s t  b e  
clinically re levan t  a n d  de tec tab le  itt 
l abora to ry  tests.  Similarly,  wi th  F a c ­
t o r  V I I I  activity m a r k e d  nega t ive  
devia t ions  f r o m  t h e  dec la red  va lues  
a r e  s o m e t i m e s  t o  b e  f o u n d .  T h e  r o a d  
t o  extens ive  pur i f ica t ion  of F a c t o r  
V I I I  e m b a r k e d  o n  b y  B e h r i n g w e r k e  
h a s  since b e e n  t a k e n  by  o t h e r  m a n ­

u fac tu re r s .  T h e  limit f o r  specific activ­
ity shou ld  b e  se t  a t  a value of 3 fo r  
h igh-pur i ty  concen t ra tes .  I n  view of 
t h e  resul ts  o b t a i n e d  it is evident  tha t  
p repa ra t ions  with lower  activity a n d  a 
h igher  p ro t e in  c o n t e n t  a r e  coming  o n  
t o  t h e  marke t ,  a n d  t h e r e f o r e  in to  use,  
as parai iei  imports .  

W e  a r e  g r a t e f u l  t o  P r o f e s s o r  N o r b e r t  H c i m ­
b u r g e r  f o r  his v a l u a b l e  h e l p  in ca r ry ing  o u t  this 
w o r k .  
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