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PROCEDURAL HISTORY 

e On July. 12, 1982, American Hospital Supply Corporation and Massachusetts 

General Hospital filed a complaint with the U P S .  International Trade Commission 

alleging violations of Section 337 of the Tariff Act of 1930, as amended. 19 

USCA 51337. 

t 

The Conhission issued a notice of investigation which was published in 

t h i  Federal Register on August 20, 1982. An investigation was instituted to 

deter39ine whether there is a violation of Section 337 in the unauthorized 

importarion of certain amino acid'fomulations into the United States, o r  in 

their sale, by reason of the alleged direct infringement by said formulations 

of claims 1 ,  5, or 14 of U.S.  Letters Patent 3,950,529, and by reason of the 

illeged contributory infringement and induced infringement in the sale by - 

respondents of said formulations of claims 1, 5, 6, 7, 9 o r  14 of the '529 

patent, the effect o r  tendency of which is to destroy or to injure substan- 

tia1,ly an industry which is efficiently and economically operated in the 

United States. 

American Hospital Supply Corporation is an Illinois corporation with 

its princbpal.place of business in Evanston, Illinois. Massachusetts General 

Hospital is a non-profit corporation under the laws of Massachusetts, with 

its principal place of business in Boston, Massachusetts. 

The two respondents .are. Travanol Laboratories , Inc. , a Delaware-corpora- 

tion with its principal glace of business in Deerfield, Illinois, and Pfrimmer 

& Company, a West Geman corporation with a place of business in Erlangen, West 

Germany. 
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The parries h a v e  e n t e r e d  i n t o  t h e  fo l lowing  s t i p u l a t i o n s ,  among o t h e r s :  

Corn?l;inants o m  t h e  ' 5 2 9  p a t e n t  i n  i s s u e  ( t h e  F i s c h e r  p a t e n t ) ,  and 

Massachuset t s  Genera l  has  l i c e n s e d  i t s  r i g h t s  i n  the F i s c h e r  p a t e n t  t o  

American. h e r i c a n  i s  t h e  e x c l u s i v e  l i c e n s e e .  

American produces and sells an amino a c i d  f o = . - l a t i o n  for l i v e r  d i s e a s e d  

p a t i e n t s  as a n  e n t e r s 1  o r  food product under t h e  trademark " i i e p s t i c - A i d , "  and 
\ 

ii producr: for paren:rra !  o r  in t ravenous  earnicistrorion under the trademark 

' 'liepathmine." Hepat ic-Aid h a s  been on the mzrket s i n c e  approximateiy  May, 1979, 

and BepatAmine h a s  been on t h e  market s i n c e  l a t e  October  1 9 6 2 ,  Only Hepat ic -Aid  

i s  i n  . i s s u e  h e r e .  

Travenol  in t roduced i t s  p r o d u c t ,  an e n t e r a l  znino a c i d  f o r m u l a t i o n  f o r  

n u t r i t i o n a l  support  o f  l i v e r  d i s e a s e d  p a t e n t s ,  i n  the C . S .  m r k t t  i n  September ,  

1 9 8 1 ,  under t h e  trademark "Travasorb  Hepat ic . "  . - -  

A h e a r i n g  commenced on February  22, 1 9 8 3 ,  and v a s  completed on March 9,  *. 

1 9 8 3 .  All p a r t i e s  have f i l e d  b r i e f s ,  and h a v e . c o n s e n t e d  t o  the j u r i s d i c t i o n  

of t h e  Commission.. 

The o v e r a l l  i s s u e  i n  t h i s  c a s e  i s  whether either respqmdent h8r tngaged 

i n  an u n f a i r  method o f  c o m p e t i t i o n  o r  u n f a i r  a c t  u n d e r  S e c t i o n  337 f a l l i n g  

w i t h i n  t h e  scope of t h e  n o t i c e  o f  i n v e s t i g a t i o n .  The s p e c i f i c  issues are: 

1 .  Whether t h e  '529 F i s c h e r  patent i s  valid. 

2 .  Whether t h e  p a t e n t  was i n f r i n g e d  by either respondent. 

2 



3. 

4 .  

5 .  

h k e t h e r  t h e  p a t e n t  i s  e n f o r c e a b l e .  

k % c t h e r  t h e r e  i s  a d o m e s t i c  i n d u s t r y  under  t n e  p a t e n t ,  
and i f  s o ,  whe the r  t h a t  d o m e s t i c  i n d u s t r y  i s  e f f i c i e n t l y  
and e c o n o m i c a l l y  o p e r a t e d .  

V n e t h e r  c m p l a i n a n t s  have  shovn t h e  amount o f  i n j u r y  
t o  t h e  d o m e s t i c  i n d u s t r y  r e . q u i r e d  by S e c t i o n  337 .  

Under S e c t i o n  210.14 o f  t h e  Commiss ion ' s  R u l e s ,  t h e  Comniss ion  resemes 

t o  i ' t s e l f  a l l  c o n s i d e r a t i o n  of t h e  p u b l i c  i n t e r e s t  f a c t o r s  and t h e  a p p r o p r i a t e  

f o r n  o f  r e l i e f  i f  a v l o i a t i o n  of S ' ec t ion  337 i s  found .  Ko f i n d i n g s  a r e  made 

on t h e s e  i s s u e s .  

1 .  The Background of  t h e  F i s c h e r  P a t e n t  

The ' 5 2 9  F i s c h e r  p a t e n t  was i s s u e d  on A p r i l  1 3 ,  1 9 7 6 ,  b a s e d  on a p a t e n t  

a p p l i c a t i o n  f i l e d  on F e b r u a r y  3 ,  1 9 7 5 .  The i n v e n t o r s  a r e  J o s e f  E .  F i s c h e r ,  

Norman K. Yosh imura ,  Thomas L.  Westman, and F red  H .  D e i n d o e r f e r .  The p a t e n t  

was i s s u e d  and a l l  c la ims a l l o w e d ,  w i t h o u t  d i s c u s s i o n ,  r e j e c t i o n  or r e v i s i o n  

o f  any  c l a i m .  T r a v e n o l  E x .  10,  Amer ican  Ex.  1.  

Compla inan t s  a l l e g e  t h a t  c l a i m s  1 ,  5 ,  6 ,  7, 9 and 14 of  t h e  '529 p a t e n t  

h a v e  been  i n f r i n g e d  by T r a v e n o l ' s  T r a v a s o r b  H e p a t i c  p r o d u c t ,  a n  e n t e r a l  amino 

a c i d  p r e p a r a t i o n  u s e d  i n  t h e  t r e a t m e n t  of  p a t i e n t s  w i t h  l i v e r  d i s e a s e .  Tra- 

v e n o l  c o n t e n d s  t h a t  a l l  o f  t h e  c l a i m s  i n  i s s u e  a re  i n v a l i d ,  u n e n f o r c e a b l e ,  and  

. i f  found t o  be v a l i d  and e n f o r c e a b l e ,  t h e y  are  n o t  i n f r i n g e d .  

The s u b j e c t  m a t t e r  of  t h e  ' 529  p a t e n t  i s  c e r t a i n  amino a c i d  f o r m u l a t i o n s  

f o r  a d m i n i s t r a t i o n  t o '  human p a t e n t s  w i t h  l i v e r  d i s e a s e ,  f o r m u l a t i o n s  which 
I * '  
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may be adapted f o r  e i t h e r  in t ravenous  ( p a r e n t e r a l )  o r  oral ( e n t e r a l )  admin- 

i s t r a t i o n .  T h e  formulat ions  a r e  intended t o  provide n u t r i t i o n a l  support f o r  

l i v e r  d i s e a s e d  p a t i e n t s ,  t o  reduce t h e  i n c i d e n c e  o f  h e p a t i c  encephalopathy ,  

and t o  r r e a t  t h o s e  s u f f e r i n g  from h e p a t i c  encephalopathy (coma caused by 

s e v e r e  l i v e r  d i s e a s e ) .  

The l e v e l  o f  o r d i n a r y  s k i l l  o f  t h o s e  i n  t h e  p e r t i b e n t  a r t  a t  t h e  time 

o f  t h e  a l l e g e d  invention, i n  t h e  e a r l y  1970 ' s ,  was h i g h .  Thoss studying 

l i v e r  d i s e a s e  from v a r i o u s  p o i n t s  of view i n  t h e  e a r l y  1 9 7 0 ' s  included 

animal s c i e n t i s t s ,  p h y s i o l o g i s t s ,  b i o c h e m i s t s  and p h y s i c i a n s .  T!? 484. 

Tnese 2eople  g e n e r a l l y  had c o l l e g e  degrees  and many had advanced d e g r e e s .  

TR 484-405.  

By the  e a r l y  1970's e x t e n s i v e  knowledge about amino a c i d s  was a v a i l a b l e  

t o  one with ordinary  s k i l l  i n  t h e  a r t .  
. -__ 

There a r e  Epproximately twenty amino a c i d s  used  by the l i v e r  t o  manu- 

f a c t u r e  p r o t e i n .  By 1 9 4 9 ,  D r .  WS.lliam C .  Rose had publ i shed  s t u d i e s  

e s t a b l i s h i n g  minimum amounts of c e r t a i n  amino acids needed by h e a l t h y  

persons .  These amounts a r e  referred t o  a s  the "Rose p a t t e r n . "  Dr. Rose 

i d e n t i f i e d  e i g h t  of the twenty amino a c i d s  a s  e s s e n t i a l .  The e s s e n t i a l  

amino a c i d s  cannot be s y n t h e s i z e d  by the human body. 

provided e i t h e r  by t h e  d i e t  o r  by o t h e r  products which c a n  be broken down 

i n t o  t h e s e  e s s e n t i a l  amino a c i d s .  TR 1 0 2 .  The e s s e n t i a l  amino a c i d s  a r e  

v a l i n e ,  l e u c i n e ,  i s o l e u c i n e ,  t h r e o n i n e ,  p h e n y l a l a n i n e ,  t r y p t o p h a n ,  methio- ' 

n i n e ,  and l y s i n e .  TR 1 0 3 ,  American E x .  75. 

They have t o  be 

L 



Of  t h e  r e m a i n i n g  1 2  amino a c i d s ,  two a r e  somet imes  c a l l e d  " s e m i - e s s e n t i a l , "  

( h i s t i d i n e - a n d  a r g i n i n e ) ,  and t h e  r e s t  a r e  c a l l e d  n o n - e s s e n t i a l  amino a c i d s ,  

becau se  t h e  human body c a n  s y n t h e s i z e  them i f  i t  i s  g i v e n  t h e  p r e c u r s o r s  t o  

t h e s e  co-pounds.  TR 103. P r o d u c t s  such  a s  ammonia, c a r b o h y d r a t e s ,  o t h e r  

n i t r o g e n  s o u r c e s ,  and e s s e n t i a l  amino a c i d s  can  be  c o n v e r t e d  i n t o  n o n - ' e s s e n t i a l  

arnino a c i d s .  TR 104 .  
9 

I f  t h e  human body i s  n o t  g i v e n  s u f f i c i e n t  amounts  o f  n o n - e s s e n t i a l  amino 

a c i d s ,  or t h e  p r e c u r s o r s  t o  make them, t h e r e  nay  be  less  t h a n  optimum p r o t e i n  

s y n t h e s i s ,  a c o n d i t i o n  somet imes  d e s c r i b e d  a s  a s t a t e  o f  " n e g a t i v e  n i t r o g e n  

b a l a n c e . "  A n e g a t i v e  n i t r o g e n  b a l a n c e  shows t h a t  t h e  p a t i e n t  i s  b r e a k i n g  

down more p r o t e i n  t h a n  h e  i s  s y n t h e s i z i n g .  A p o s i t i v e  n i t r o g e n  b a l a n c e  

shows t h a t  t h e  p a t i e n t  i s  s y n t h e s i z i n g  more p r o t e i n  t h a n  he i s  b r e a k i n g  

down. 

where s y n t h e s i s  i s  o c c u r r i n g  a t  t h e  same ra t e  a s  c a t a b o l i s m .  TR 104, 105. 

I f  a human body i s  i n  a n e u t r a l  o r  p o s i t i v e  s t a t e  of n i t r o g e n  b a l a n c e ,  i t  

c a n  b e  assumed t h a t  a l l  20 amino sc ids  are  b,eing p r o v i d e d  i n  a d e q u a t e  

amounts  e i t h e r  f rom o u t s i d e  s o u r c e s  o r  t h r o u g h  s y n t h e s i s  by t h e  body 

Most h e a l t h y  human a d u l t s  are  i n  a s t a t e  o f  n i t r o g e n  e q u i l i b r i u m ,  

i t s e l f .  S t i p u l a t i o n .  

I n  t h e  normal  human body,  t h e  l i v e r  r e c e i v e s  v i r t u a l l y  a l l  the b l o o d  

f l o w i n g  from t h e  d i g e s t i v e  t r a c t ,  a f t e r  e n r i c h m e n t  by p r o d u c t s  o f  t h e  d i g e s t i v e  

p r o c e s s .  A p r i n c i p a l  f u n c t i o n  of t h e  normal  l i v e r  i s  t o  r e g u l a t e  t h e  l e v e l s  

of some amino a c i d s  i n  the b l o o d :  T h i s  is accompl i shed  w i t h i n  f a i r l y  n a r r o w  

t o l e r a n c e s  p r i m a r i l y  t h r o u g h  complex m e t a b o l i c  p r o c e s s e s ,  u s i n g  a b o u t  5000 
*, 

e n z y n a t i c  pathways in t h e  l i v e r .  TR 1012-1013. Some amino a c i d s  are c o n v e r t e d  



i n t o  o t h e r s .  E x c e s s i v e  amounts  of  c e r t a i n  amino a c i d s  a r e  o x i d i z e d .  Combust ion 

p r o d u c t s  (CO2 ,  E 2 0 ,  u r e a )  a r e  d i v e r t e d  f r o =  :ne b lood  t o  o z h e r  o r g a n s  and a r e  

e l i m i n a t e d  f r o z  t h e  body.  

Sore amino a c i d s ,  particularly t h e  b ranched  c h a i n  amino a c i d s ,  a r e  n o t  

s u b s t a n t i a l l y  a f f e c t e d  o r  r e g u l a t e d  by t h e  l i v e r  a: a l l .  T t t s e  a r e  m e t a b o l i z e d  

t 'nrough pa thways  i n d e p e n d e n t  o f  t h e  l i v e r .  S t i p u l a t i o n .  

T5e  l i v e r ' s  c o r . t r o l  of  c e r t a i n  amino a c i d  l e v e l s  has been  compared t o  a 

lswnnoi;*r ,  c o n t r o l l i n g  t h e  h e i g h t  of  g rowing  g r a s s ;  af ter  a p r o t e i n  r i c h  meal,  

t h e  l i v e r  may f a l l  behind  i n  i t s  r e g u l a t i n g  f u n c t i o n ,  buc normal  l e v e l s  are  

a t t a i n e d  w i t h i n  a b o u t  90 m i n u t e s .  TR 1031-1537. 

P r o t e i n s  a r e  e s s e n t i a l  t o  man and a n i m a l s  aud,  i n  n o m a 1  s u b j e c t s ,  a r e  

o b t a i n e d  f rom f o o d .  P a t i e n t s  who, b e c a u s e  o f  i l l n e s s ,  s u r g e r y  o r  i n j u r y ,  a r e  

u n a b l e  - t o  .- t a k e  i n  n u t r i t i o n a l l y  a d e q u a t e  q u a n t i t i e s  o f  p r o r e i n  t h r o u g h  t h e  

a i i m e n i a r y  t r a c t  q u i c k l y  d e v e l o p  m a l n u t r i t i o n ,  e v i d e n c e d  by w a s t i n g  of t h e  

body s t o r e s  of p r o t e i n  ( l e e . ,  musc le  mass, nerve t i s s u e ,  e t c . ) .  S t i p u l a t i o n .  

P r o t e i n s  u s u a l l y  a r e  n o t  a d m i n i s t e r e d  d i r e c t l y  t o  a p a t i e n t ' s  b l o o d s t r e a m  

f o r  n u t r i t i o n a l  p u r p o s e s ,  b e c a u s e  a t  t h e  c e l l u l a r  l e v e l ,  t h e  body can o n l y  

u t i l i z e  t h e  i n d i v i d u a l  amino a c i d s .  The b o d y ' s  means for b r e a k i n g  p r o t e i n s  

down t o  i n d i v i d u a l  amino a c i d s  a r e  l o c a t e d  p r i m a r i l y  i n  the  g a s t r o i n t e s t i n a l  

t r a c t .  I n  t h e  1 9 4 0 ' s ,  i t  was d i s c o v e r e d  t h a t  p r o t e i n  s u c h  a s  m i l k  p r o t e i n  

( c a s e i n )  and h e n ' s  egg  p r o t e i n  (ova lbumin)  c o u l d  b e  b r o k e n  down c h e m i c a l l y  t o  

t h e  i n d i v i d u a l  amino a c i d s  by t h e  p r o c e s s  of h y d r o l y s i s ,  and t h e  r e s u l t i n g  

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

c 



. 

a d n i n i s r s a t i o n  o f  p r o t e i n  h y d r o l y z a t e  s o l u t i o n s  p r o v i d e d  a means t o  c o m p e n s a t e  

F a r t i a l l y  f o r  a p a t i e n t ' s  i n a b i l i t y  t o  consume p r o t e i n  o r a l l y .  S t i p u l a t i o n .  

A l though  t h e  a v a i l a b i l i t y  o f  p r o t e i n  h y d r o l y z a t e s  was a s i g n i f i c a n t  

m e d i c a l  a d v a n c e ,  t h e s e  s o l u t i o n s  were i m p u r e ,  t h e y  c o n t a i n e d  b y p r o d u c t s  o f  

t h e  h y d r o l y s i s  r e a c t i o n ,  and t h e  p a t t e r n  of amino a c i d s  i n  t h e  h y d r o z y l a t e s  

was r e l a t e d  t o  t h e  p a t t e r n s  p f  amino a c i d s  o c c u r r i n g  i n  t h e  p r o t e i n s  from 

which t h e  h y d r o l y z a t e s  were made.  TR 1623 .  

By t h e  m i d - 1 9 6 0 ' s )  a l l  of  t h e  i n d i v i d u a l  amino a c i d s  had become a v a i l a b l e  

i n  a p u r e  form a t  r e a s o n a b l e  c o s t .  S y n t h e t i c  s o l u ~ i o n s  w i t h  any p a t t e r n  of  

amino a c i d s  d e s i r e d  c o u l d  be p r e p a r e d  from them.  Arnerican E x .  1 7 9 ,  TR 1623. 

I n  t h e  m i d - 1 9 6 0 ' s )  Dr. S t a n l e y  D u d r i c k  p e r f e c t e d  a s u r g i c a l  t e c h n i q u e  

for i n s e r t i n g  a c a n n u l a  ( d e l i v e r y  t u b e )  for a d m i n i s t e r i n g  c o n c e n t r a t e d  

n u t r i t i o n a l  s o l u t i o n s  i n t o  d e e p  v e i n s ,  s u c h  a 5  t h e  s u b c l a v i a n  v e i n .  Because  

o f  t h e  s m a l l  b lood  f l o w  i n  p e r i p h e r a l  v e i n s ,  s u c h  a 5  t h o s e  i n  t h e  arm,  b e f o r e  

t h a t  t e c h n i q u e  beame a v a i l a b l e  i t  was v i r t u a l l y  i m p o s s i b l e  t o  a d m i n i s t e r  

n u t r i t i o n a l l y  a d e q u a t e  q u a n t i t i e s  o f  amino a c i d s  and c a r b o h y d r a t e s  ( g l u c o s e )  

t h r o u g h  c a t h e t e r s  i n s e r t e d  i n t o  t h o s e  v e i n s .  Because  o f  t h e  l a r g e  b lood  f l o w .  

i n  d e e p  c e n t r a l  v e i n s ,  Dr. D u d r i c k ' s  t e c h n i q u e  p e r m i t t e d  t h e  a d m i n i s t r a t i o n  of 

l a r g e r  amounts o f  s o l u t i o n s  t h a t  were c o n c e n t r a t e d  i n  amino a c i d s  and g l u c o s e .  

T h i s  t e c h n i q u e  became known as " h y p e r a l i m e n t a t i o n . "  S t i p u l a t i o n .  

M a l n u t r i t i o n  w a s  a s e r i o u s  problem f o r  a p a t i e n t  w i t h  a l i v e r  d i s e a s e  . 

s u c h  a s  c i r r h o s i s .  

l e d  t o  h e p a t i c  e n c e p h a l o p a t h y  o r  coma. H e p a t i c  e n c e p h a l o p a t h y  i s  g e n e r a l l y  

The f e e d i n g  o f  p r o t e i n  t o  a p a t i e n t  w i t h  c i r r h o s i s  o f t e n  

, ( I '  
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. c h a r a c t e r i z e d  by a depressed  mental  s t a t e  w i t h  i n ? a i s e d  c o n s c i o u s n e s s ,  

d e c r e a s e d  i n t e l l e c t u a l  perfomxince  and a l tered p e r s o n a l i t y .  Both a c u t e  and 

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

changes  known a s  h e p a t i c  encephalopathy.  By r e s t r i c t i n g  p r o t e i n  i n t a k e ,  

t h e  tendency o f  a c i r r h o t i c  p a t i e n t  t o  develop h e p a t i c  encephalopathy o r  

coma could be r e d u c e d ,  but  l i z l t a t i o n  o f  p r o t e i r ,  i n t a k e  c o n t r i b u t e d  t o  
\ 

n a l n u t r i c i o n .  ' S t i p u l a t i o n .  

About 982 o f  p e o p l e  v i t h  l i v e r  d i s e a s e  c a n  be c r e a t e d  by a c a r e f u l  d i e t ,  

avoid ing  a l c o h o l  and meat i n  o r d e r  t o  l e s s e n  t h e  demand on the d i s e a s e d  l i v e r .  

TX 1025-30 ,  1495-96. Hepat ic  encephalopathy i s  n o t  p r e s e n t  i n  most p e o p l e  

w i t h  l i v e r  d i s e a s e ,  whether t h e  d i s e a s e  is m i l d  o r  s e v e r e .  TR 373. P a t i e n t s  

w i t h  s e v e r e  l i v e r  d i s e a s e  may or may not have h e p a t i c  encephalopathy.  TR 

373-74; 1027-29. 

P h j s i c i a n s  i n  t h e  e a r l y  1970's recognized  t h a t  t h e r e  was an abnormally 

h i g h  r a t i o  o f  ammoaiagenic amino a c i d s  i n  t h e  plasma o f  p z t i e n t s  with c e r t a i n  

l i v e r  d i s e a s e s  such a s  c i r r h o s i s .  A t  t h a t  t ime, p h y s i c i a n s  t r e a t i n g  l i v e r  

d i s e a s e d  p a t i e n t s  c o n v e n t i o n a l l y  c o u l d  l i m i t  p r o t e i n  i n t a k e ,  o r  t h e y  c o u l d  

g i v e  t h e  p a t e n t  l a c t u l o s e ,  o r  neomycin ( a n  a n t i b i o t i c ) ,  or they c o u l d  t r y  a l l  

t h r e e .  L a c t u l o s e  and neomycin were in tended t o  r e d u c e  t h e  amount o f  a m o n i a  

p a s s i n g  from t h e  g u t  i n t o  t h e  bloodstream.  L a c t u l o s e  ( o r  c a s e i n )  was q u i c k l y  

a b s o r b e d ,  s o  t h a t  it would n o t  spend a long t ime i n  t h e  i n t e s t i n e s  where ammonia 

was formed. Anmonia was formed i n  t h e  gut  from proteins ' .  Ammonia was thought 

t o  be a p r i n c i p a l  c a u s e  o f  h e p a t i c  encephalopathy ,  and t h i s  t h e o r y  is s t i l l .  

wide ly  accepted t o d a y .  TR 388-393, American E x .  78, pp. 245, 248. The t h e o r y  
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i s  t h e t  vhen the liver is not functioning properly, more amonla i s  formed 

than the body can get rid of, and that the excess ammonia causes hepatic 

encephalopathy. 

in a 1973 paper of Dr. Rudman (Travenol E x .  451, the a G n o  acids in 

proteins were classified for ammonia-generating tendencies when the amino 

acids were metabolized in patients with liver disease. The amino acids 

threonine, serine, glycine, histidine and lysine were shown t o  be the most 

amoniagenic of the arnino acids. 

> 

Dr. Rudriian made physicians aware of shich amino acids tended to generate 

ammonia. The conventional treatments for controlling the level of ammonia 

in the plasma, however, were not always successful. They sometimes caused 

malnutrition if the patient was deprived of adequate protein over a long 

period of time, and they did not always prevent hepatic encephalopathy. 

In an article published in 1 9 7 1 ,  Dr. Fischer hypothesized that hepatic 

encephalopathy could be caused by the abnormally high levels of certain amino 

acids in the plasma of liver diseased patients. He suggesred that the aromatic 

amino acids (phenylalanine, tyrosine and tryptophan) were precursors €or 

11 neurotransmitters" and "false neurotransmitters" synthesized  in the brain. 

The noma1 neurotransmitters (called "putative" neurotransmitters) were those 

compounds released by nerve cells which carry an impulse from one nerve to 

another across the junction or ."synapse." American E x .  115. These normal 

neurotransmitters were thought to 'be the compounds dopamine and norepinephrine. 

In addition t o  the normal neurotransmitters, closely related false neurotrans- 

mitters (compounds known as "octopamine" and "tyramine") were also produced in 

brain tissue of patient,s exhibiting hepatic encephalopathy, Stipulation. 
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Df. Fischer's h y p o t h e s i s  i s  t h a t  t h e r e  i s  a t r a n s p o r t  mechanism w h i c h  

. 

c a r r i e s  t h e  a r o z a t i c  and branched c h a i n  amino a c i d s  f r o m  t h e  b loodstream t o  t h e  

b r a i n .  The l o c a t i o n  o f  t h i s  t r a n s p o r t  mechanism i s  c a l l e d  the  "b lood-bra in  

b a r r i e r . "  Dr. F i s c h e r  sugges ted  t h a t  c o m p e t i t i o n  e x i s t s  between t h e  branched 

c h a i n  an ino  a c i d s  and t h e  aromacic  amino a c i d s  for passage  a c r o s s  t h e  b lood 

b r a i n  b a r r i e r .  If  h e  i n c r e a s e d  t h e  l e v e l  o f  branched c h a i n  amino a c i d s  i n  t h e  

bloodstream he c o u l d  lower  t h e  amount o f  aromazic  m i n o  a c i d s  v b i c h  c a n  e n t e r  
1 

t h e  b r z i n  us ing  t h e  sane t r a n s p o r t  mechanism. Dr. F i s c h e r  had the  i d e a  t h a t  

i n c r e a s e d  amounts o f  a r o m a t i c  amino a c i d s  i n  t h e  pi2sm of p a t i e n t s  with l i v e r  

d i s e a s e  and dimished amounts o f  branched c h a i n  amino a c i d s  i n  t h e i r  plasma 

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

t h e  b r a i n .  S i n c e  a r m a t i c  amino a c i d s  might  be t h e  p e r c u r s o r s  o f  " fa l se  

n e u r o t r a n s m i t t e r s  , ' I  t h i s  might  r e s u l t  i n  t h e  s y n t h e s i s  o f  r e l a t i v e l y  g r e a t e r  

amoucts o f  f a l s e  n e u r o t r a n s m i t t e r s  and t h e  s leep- induc ing  a g e n t ,  s e r o t o n i n ,  

and r e l a t i v e l y  l o w e r  amounts o f  n o m a 1  n e u r o t r c n s m i t t e r s .  Dr. F i s c h e r ' s  1971 

a r t i c l e  i n d i c a t e d  t h a t  t h e s e  a b n o r m a l i t i e s  in b r a i n  chemis t ry  might  be t h e  

c a u s e  of t h e  n e u r o l o g i c a l  d i s t u r b a n c e s  ( h e p a t i c  encephalopathy)  observed i n  

l i v e r  d i s e a s e d  p a t i e n t s .  American Ex. 123. 

The "branched c h a i n "  amino a c i d s  are i s o l e u c i n e ,  l e u c i n e  and v a l i n e .  The 

"aromatic"  amino a c i d s  are t ryptophan,  p h e n y l c l a n i n e  and t y r o s i n e .  

Dr. F i s c h e r ' s  1 9 7 1  a r t i c l e  s u g g e s t i n g  t h a t  h e p a t i c  encephalopathy might  

be caused by t h e  r e l a t i v e  amounts o f  branched c h a i n  and a r o m a t i c  amino a c i d s  

i n  t h e  plasma was based  on t h e  abnormal p a t t e r n s  o f  amino a c i d s  i n  t h e  plasma 

o f  l i v e r  d i s e a s e d  p a t i e n t s  which were known t o  t h o s e  s k i l l e d  i n  t h e  a r t  a t  t h a t  



t i z c .  A ~ e r i c a n  Ex. 2 8 .  In t h e  e a r l y  1 9 7 0 ' s ,  s e v e r a l  z r t i c l e s  had  r e p o r t e d  t h a t  

t h e  plasma amino a c i d  p a t t e r n s  of p a t i e n t s  wi.th s e v e r e  l i v e r  d i s e a s e  were d i s -  

t o r t e d .  TR 1037-1038. These  a r t i c l e s  i n d i c a t e d  t h a t  t h e  l e v e l s  of c e r t a i n  

a n i n o  a c i d s ,  s u c h  a s  t h e  a r o m a t i c  a n i n o  a c i d s  and m e t h i o n i n e ,  were e l e v a t e d  i n  

l i v e r  d i s e a s e d  p a t i e n t s ,  w h i l e  t h e  l e v e l s  of o t h e r  amino a c i d s ,  such  as t h e  

b r a n c h e d  c h a i n  a n i n o  a c i d s ,  were d e c r e a s e d .  

1 

I n  l i v e r  d i s e a s e ,  t h e  f u n c t i o n  of  t h e  l i v e r  i n  r e g u l a t i n g  c e r t a i n  amino 

a c i d  l e v e l s  i s  d i s r c ? t e d .  S r a n c h e d  c h a i n  a n i n o  a c i d s  a p p a r e n t l y  a r e  n o t  regu-  

l a t e d  by t h e  l i v e r ,  b u t  t h e  l e v e l s  o f  a r o m a t i c  ainino a c i d s  a re .  I n  a p a t i e n t  

w i t h  s e v e r e  l i v e r  d i s e a s e ,  t h e  low l e v e l  o f  b ranched  c h a i n  amino a c i d s  i s  n o t  

d u e  t o  t h e  L i v e r ' s  f a i l u r e  t o  r e g u l a t e  b ranched  c h a i n  amino a c i d s ,  b u t  t h e r e  

i s  some r e l a z i o n s h i p  b e t w e e n  a damaged o r  c i r r h o t i c  l i v e r  and t h e  low l e v e l  of  

b r a n c h e d  amino a c i d s  compared t o  a h i g h e r  t h a n  n o m a 1  l e v e l  o f  a r o m a t i c  zmino 

a c i d s  i n  t h e  p l a s m a .  

I n  advanced s t a g e s  o f  l i v e r  d i s e a s e ,  b lood  l e a v i n g  t h e  i n t e s t i n e s  i n  t h e  

p o r t a l  v e i n  o f t e n  b y p a s s e s  the  l i v e r  t h r o u g h  e n l a r g e d  c o l l a t e r a l  v e i n s .  TR 

1021. T h i s  b y p a s s  c i r c u l a t i o n  r e s u l t s  from i n c r e a s e d  p r e s s u r e  i n  t h e  p o r t a l  

v e i n  a r i s i n g  f rom b l o c k a g e  or r e s t r i c t i o n  of p o r t a l  b lood  f l o w  t h r o u g h  t h e  

l i v e r .  TR 367-68, 1021.  I f  b l o o d  from t h e  i n t e s t i n e s  b y p a s s e s  t h e  l i v e r  

e n t i r e l y  t h i s  may a l t e r  t h e  no rma l  amino a c i d  p a t t e r n s  i n  t h e  p l a sma .  

b l o o d  e n t e r i n g  a d i s e a s e d  l i v e r  may n o t  be  b r o k e n  down i n t o  a normal  a n i n o  

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

. 

Even 

It was known p r i o r  t o  1 9 7 4  t h a t  c e r t a i n  amino a c i d s  were e l e v a t e d  i n  

p a t i e n t s  w i t h  s p e c i f i c  l i v e r  d i s e a s e s  such  a s  p h e n y l k e t o n u r i c s  (PKU), m a p l e  



syrup u r i n e  d i s e a s e  ( M S U D )  p a t i e n t s ,  ana t y r o s i n e m i a  p a t i c n c s .  TR 1038-39 .  

The t e c h n i q u e  o f  " n o r m a l i z a t i o n "  o f  abnonnal l e v e l s  o f  amino a c i d s  i n  t h e  

blood plasma by v a r y i n g  t h e  d i e t  vas  known b e f o r e  1 9 7 4 .  Normal iza t ion  was 

used i n  t r e a t i n g  l i v e r  d i s e a s e s  i n v o l v i n g  s p e c i f i c  e n z p e  d e f i c i e n c y  d e f e c t s  

such a s  PKU ( t o x i c  e l e v a t i o n  o f  p h e n y l a l a n i n e ) ,  H S U D  ( t o x i c  e l e v a t i o n  or' 

branched c h a i n  amino a c i d s ) ,  and tyrosenemia  ( t o x i c  e l e v a t i o n  o f  t y r o s i n e ) .  

TR 4 1 0 - 1 4 ,  1 0 3 7 - 3 8 ,  1 5 8 0 ,  1037-44 .  Dr. Tucker had des igned s p e c i f i c  aizino 

a c i d  d i e t s  f o r  p a t i e n t s  v i r h  l i v e r  e n z p e  d e f e c t s ,  such a s  an i n a b i l i t y  t o  

m e t a b o l i z e  v a l i n e .  TR 1329-30 .  I n  each c a s e ,  t h e  t r e a t m e n t  was t o  g i v e  

d i e t s  a b n o m a l l y  low i n  c e r t a i n  amino a c i d s  t o  p a t i e n t s  whos'e l e v e l s  were 

a b n o m a l l y  h i g h  i n  t h o s e  amino a c i d s  p r i o r  t o  treatment,  and v ice  v e r s a .  

TR 1 3 2 1 .  N o r m a l i z a t i o n  was n o t  one o f  the c o n v e n t i o n a l  t r e a t m e n t s  f o r  

p a t i e n t s  w i t h  s e v e r e  l i v e r  d i s e a s e  l i k e  c i r r h o s i s , ,  b u t  it was used f o r  

p a t i e n t s  w i t h  a s p e c i f i c  enzyme d e f i c i e n c y .  

I t i t h e  l a t e  1 9 6 0 ' ~ ~ -  McGaw L a b o r a t o r i e s ,  a d i v i s i o n  of complainant American 

H o s p i t a l  Supply C o r p o r a t i o n ,  became i n t e r e s t e d  i n  f o r m u l a t i n g  amino a c i d  n u t r i -  

t i o n a l  s o l u t i o n s  f o r  p a t i e n t s  with s p e c i f i c  d i s e a s e s .  Oral n u t r i t i o n a l  p r o d u c t s  

( f o o d s )  can  b e  i n t r o d u c e d  t o  t h e  market more q u i c k l y  t h a n  p a r e n t e r a l  s o l u t i o n s  

which a r e  c o n s i d e r e d  t o  be d r u g s ,  because  t h e  l e n g t h y  p r o c e s s  of c l i n i c a l  t e s t i n g  

o f  drugs p r i o r  t o  r e g i s t r a t i o n  and approval  by t h e  Food and Drug A d m i n i s t r a t i o n  

i s  n o t  r e q u i r e d  f o r  foods .  S t i p u l a t i o n .  McGaw s t a r t e d  w i t h  FreAmine, a n  amino 

a c i d s  product f o r  p a t i e n t s  w i t h  kidney d i s e a s e .  

I n  t h e  l a t e  1 9 6 0 ' s  and e a r l y  1 9 7 0 ' s ,  McGaw d e c i d e d  t o  t r y  t o  f o r m u l a t e  

an amino a c i d  

were aware o f  

product  f o r  p a t i e n t s  with l i v e r  d i s e a s e .  M c G ~ w ' s  s c i e n t i s t s  

D r .  F i s c h e r ' s  i n t e r e s t , i n  t h e  c a u s e s  o f  h e p a t i c  e n c e p h a l o p a t h y  

I , . '  
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;nd i n  1 9 7 2  t h e y  e n t e r e d  i n t o  a c o l l a b o r a t i v e  r e s e a r c h  a r r a n g e m e n t  wi th  him.  

Dr'. F i s c h e r  c o l l e c t e d  plasma samples  from a r e a s o n a b l y  l a r g e  number of  l i v e r  

disf- .ased p a t i e n t s  and t r a n s m i t t e d  them i n  a f r o z e n  s t a t e  t o  McGaw's l a b o r a -  

t o r i e s  f o r  a n a l y s i s .  S t i p u l a t i o n .  TR 750-751. 

D r .  F i s c h e r  and t h r e e  McGaw s c i e n t i s t s  t h e n  s e l e c t e d  an  e x p e r i m e n t a l  

a n i m a l  model w i t h  s i m u l a t e d  l i v e r  f a i l u r e  and an amino a c i d  p a t t e r n  s i m i l a r  

t o  t h o s e  o b s e r v e d  i n  human p a t i e n t s  w i t h  c h r o n i c  l i v e r  d i s e a s e .  TR 128,  

7 5 9 ;  American Ex.  116 .  

F i r s t ,  t h e y  measured  t h e  plasma amino a c i d  l e v e l s  i n  l i v e r  d i s e a s e d  

human p a t i e n t s  and t e s t  a n i m a l s .  Then ,  two i n t r a v e n o u s  amino a c i d  s o l u t i o n s  

were g i v e n  t o  human p a t i e n t s  w i t h  l i v e r  d i s e a s e ,  and t h e  r e s u l t i n g  amino a c i d  

plasma l e v e l s  were m e a s u r e d .  The two s o l u t i o n s  used  were FreAmine and a n  

e x p e r i m e n t a l  s o l u t i o n  c a l l e d  FreAmine E.  The r e s e a r c h  u p  t o  t h i s  p o i n t  ( e a r l y  

1973) was r e p o r t e d  i n  a n  a r t i c l e  e n t i t l e d  "Plasma Amino A c i d s  i n  P a t i e n t s  w i t h  

I-iepatic E n c e p h a l o p a t h y , "  w r i t t e n  by D r .  F i s c h e r ,  Dr. Yoshimura,  D r .  D e i n d o e r f e r ,  

and o t h e r s ,  p r e s e n t e d  i n  May o f  1 9 7 3 ,  and p u b l i s h e d  i n  t h e  American J o u r n a l  of  

S u r g e r y ,  127:  40-47 ( J a n u a r y ,  1 9 7 4 ) .  S t i p u l a t i o n .  T h i s  i s  r e f e r r e d  t o  a s  t h e  

1974 F i s c h e r  a r t i c l e .  American Ex.  1 1 9 ,  T r a v e n o l  E x .  26.  

These  e x p e r i m e n t s  w i t h  F r e h i n e  and FreAmine E c o n f i r m e d  t h e  known d i f f e r e n c e !  

be tween t h e  plasma amino a c i d  p r o f i l e s  o f  p a t i e n t s  w i t h  l i v e r  d i s e a s e  and t h o s e  of  

h e a l t h y  p e o p l e .  T r a v e n o l  E x .  60 ,  pp. 105-106. 

The 1974 F i s c h e r  a r t i c l e  t h e n  s u g g e s t e d  t h a t  n o r m a l i z a t i o n  o f  plasma 

amino a c i d  l e v e l s  s h o u l d  be t r i e d  i n  p a t i e n t s  who had a l c o h o l i c  c i r r h o s i s  

w i t h  h e p a t i c  e n c e p h a l o p a t h y .  D r .  F i s c h e r  s u g g e s t e d  v a r y i n g  t h e  amounts of 
I b '  
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the a n i n o  a c i d s  i n  t h e  formulat ion  t o  be a d n i n i s i e r e d  t o  t h e  p a c i e n t  to 

7 r o v i d e  more of  t h e  amino a c i d s  where t h e  plasma l e v e l s  were below normal ,  

a n d  l e s s  o f  the  amino a c i d s  where the plasma l e v e l s  u i r e  above n o r m a l .  

The 1 9 7 4  a r t i c l e  included r e s e a r c h  i n  a d m i n i s t e r i n g  F r e h i n e  and 

F r e i b i n e  E amino  a c i d  s o l u t i o n s  t o  p a t i e n t s  w i t h  advanced l i v e r  d i s e a s e . a n d  

h e p a t i c  encephalopathy ,  and it surmarized much o f  t h e  p r i o r  a r t  a s  o f  the 

e a r l y  1970's r e l a t i n g  t o  plasma amino a c i d  p a t t e r n s  o f  p a t i e n t s  w i t h  l iver  

d i s e a s e .  

a c i d  p a t t e r n  i n  p a t i e n t s  w i t h  advanced c i r r h o s i s  and exper imenta l  animals 

w i t h  n o  l i v e r  f u n c t i o n .  Travenol  Ex. 26 ,  p .  40. 

Tne a r t i c i e  n o t e s  t h a t  t h e r e  was a c h ; r c c c e r i s t i c  plasma amino 

I n  one group o f  p a t i e n t s  w i t h  h e p a t i c  e n c e p h i l o p a t h y ,  p r o t e i n  i n t a k e  

was r e s t r i c t e d  t o  l e s s  than 40 grams and g e n e r a l l y  l e s s  than  25  grams per 

day,  which was c o n s i d e r e d  t o  be n u t r i t i o n z l l y  i n s u f f i c i e n t .  Tne blood plasma 

amino z c i d  p a t t e r n s  o f  t h e s e  p a t i e n t s  showed abnormally high l e v e l s  o f  methio-  

n i n e ,  p h e n y l a l a n i n e ,  t y r o s i n e ,  o r n i t h i n e ,  a s p a r t i c  a c i d  and g l u t a m i c  a c i d .  

The l e v e l s  o f  v a l i n e ,  l e u c i n e ,  i s o l e u c i n e ,  and t y r o s i n e  were abnormally low. 

The h e p a t i c  ence-phalopathy c o n d i t i o n s  o f  one h a l f  o f  t h e s e  p a t i e n t s  cleared 

dur ing  t h e  time t h a t  t h e i r  p r o t e i n  i n t a k e  was r e s t r i c t e d .  Travenol  Ex. 26, 

p.  43, F i g .  1 .  

These p a t i e n t s  then were divided i n t o  two groups, one o f  A i c h  r e c e i v e d  

FreAmine, whi le  t h e  o t h e r  r e c e i v e d  FreAmine E. F r e h i n e  is a p a r e n t e r a l  amino 

a c i d  s o l u t i o n  i n  which  t h e  p r o f i l e  o f  e s s e n t i a l  amino a c i d s  r e f l e c t s  t h a t  o f  

hen 's  egg p r o t e i n .  TR 1620. FreAmine E i s  a p a r e n t e r a l  amino a c i d  s o l u t i o n  

c o n t a i n i n g  only  the e i g h t  e s s e n t i a l  amino a c i d s .  The p a t t e r n  o f  e s s e n t i a l  
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amino a c i d s  i n  F r e h i n e  E f o l l o w s  the Rose p a t t e r n .  The blood plasma amino ' 

a c i d  p a t t 2 r n s  o f  t h e  FreAmine p a t i e n t s  remained e s s e n c i z l l y  t h e  same: methio- 

n i n e ,  phenyla lanine ,  t y r o s i n e ,  o r n i t h i n e ,  a s p a r t i c  a c i d  and glutamic a c i d  

remained h i g h ,  while v a l i n e ,  leucine,  i s o l e u c i n e  and t y r o s i n e  were below 

normal. Travenol E x .  26, p .  4 4 ,  F i g .  3 .  I n  t h e  FreAmine E p a t i e n t s ,  blood 

plasma amino a c i d  p a t t e r n s  a l s o  showed h i g h  l e v e l s  o f  meth ionine ,  p h e n y l a -  

l a n i n e ,  a s p a r t i c  a c i d  and glutamic a c i d .  V a l i n e ,  l e u c i n e ,  i s o l e u c i n e  and 

s e v e r a l  o f  the n o n e s s e n t i a l  amino ficids were a b n o m i l l y  low.  Travenol E x .  

1 1 9 ,  p .  1 4 ,  F i g .  2 .  D r .  F i s c h e r  vas "somewhat s u r p r i s e d "  a t  the f a i l u r e  o f  

FreAmine E " t o  i n c r e a s e  t h e  p e r s i s t e n t l y  low c o n c e n t r a i i o n s  o f  t h e  branched 

c h a i n  e s s e n t i a l  amino a c i d s ,  t h i s  d e s p i t e  t h e  f a c t  t h a t  two and a h a l f  times 

t h e  minimal d a i l y  requirements recommended by Rose e t  a1  . . .  were being admin- 

i s t e r e d . "  Travenol Ex. 1 1 9 ,  p .  44. 

A comparison o f  F i g u r e s  1 and 2 i n  t h e  1974 a r t i c l e  shows t h a t  t h e  plasma 

l e v e l s  o f  t h e  t h r e e  branched c h a i n  amino a c i d s  were lower i n  the p a t i e n t s  receiy 

these amino a c i d s  i n  FreAmine E than i n  t h o s e  who were p r o t e i n  r e s t r i c t e d .  It 

was c l e a r  t h a t  adding branched c h a i n  amino a c i d s  i n  a formulation r e f l e c t i n g  thc 

normal r a t i o  o f  branched c h a i n  amino a c i d s  i n  ordinary  p r o t e i n  d i d  not  r a i s e  thr 

l e v e l  o f  branched c h a i n  aminoacids i n  t h e  plasma. T h e  f a s t i n g  p a t i e n t  had a h i ;  

r a t i o  of branched c h a i n  amino a c i d s  i n  the plasma than t h e  p a t i e n t  r e c e i v i n g  no. 

p a t t e r n s  o f  amino a c i d s .  

The 1974 a r t i c l e  ( a t  p .  46 )  suggested m o d i f i c a t i o n  o f  normal amino a c i d  

mixtures  t o  normalize the  p a t t e r n  o f  amino a c i d s  i n  t h e  plasma o f  p a t i e n t s  

w i t h  l i v e r  d i s e a s e :  
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S i n c e  p a r e n t e r a l  n u t r i t i o n  i n  p a t i e n t s  with s e v e r e  h e p a t i c  
impairment i s  d e s i r a b l e ,  i t  i s  sugges ted  from t h e s e  s t u d i e s  
t h a t  c u r r e n t  amino a c i d  mixtures  be m o d i f i e d .  A s  a f i r s t  
approximat ion ,  an a t tempt  should be made t o  normalize plasama 
amino z c i d  l e v e l s .  Once plasma amino a c i d  l e v e l s  a r e  normsl ized ,  
i t  m i g h t  be p o s s i b l e  t o  i n f u s e  l a r g e r  amounts o f  c a l o r i e s  and 
p r o t e i n  than has h e r e t o f o r e  been p o s s i b l e  (:? t h i s  s t u d y ,  
approximately 45 t o  55 gin o f  p r o t e i n  per  twenty-four hours was 
p o s s i b l e  a t  t h e  m o s t ) .  Furthermore,  n o r m a l i z a t i o n  o f  plasma 
amino a c i d  p a t t e r n s  may e n a b l e  a more b e n e f i c i a l  b a l a n c e  
o f  amino a c i d s  a s  they e n t e r  the b r a i n ,  w i t n  more e f f i c i e n t  
s y n t h e s i s  o f  the  aforementioned n e u t r o t r a n s m i t t e r s ,  norepine-  
p h r i n e  and dopamine. If t h i s  i s  t r u e ,  perhaps g r e a t e r  amounts 
o f  amino a c i d s  may be i n f u s e d  i n  p a t i e n t s  wi thout  r e c u r r e n c e  
o f  hepaL'ic encephalopathy ,  provided cs s u f f i c i e n t  c a l o r i c  
amount i s  in fused  a s  well .  

It is acknowledged t h a t  such s t u d i e s  a r e  somewhat crude and 
u n c o n t r o l l e d ,  t h a t  t h e  e x a c t  r e l a t i o n  between plasma amino 
a c i d  imbalances  and h e p a t i c  encephalopathy is unknown a t  
t h e  p r e s e n t  t i m e ,  and t h a t  t h o s e  p o s s i b i l i t i e s  suggested 
h e r e i n  a r e  only  t h e o r e t i c .  As a f i r s t  approximation however, 
t h e  approach t o  t o t a l  p a r e n t e r a l  nutrition i n  p a t i e n t s  with 
h e p a t i c  d i s e a s e  should i n c l u d e  t h e  n o r m a l i z a t i o n  o f  plasma 
amino a c i d  p a t t e r n s .  E x p e r i m e n t a l l y ,  when dogs v i t h  end 
t o  s i d e  p o r t a c a v a l  shunts have spontaneous improvement i n  
h e p a t i c  f u n c t i o n  because o f  t h e  development o f  col l a t e r a l s  
t o  the l i v e r ,  n o r m a l i z a t i o n  o f  t h e  plasma amino acid 
p a t t e r n  o c c u r s  ( A q u i r r e ,  Westman, Yoshimura and F i s c h e r :  
Unpublished o b s e r v a t i o n s ) .  T h i s  f u r t h e r  s u g g e s t s  t h a t  t h e  
plasma amino a c i d  p a t t e r n  seen  i n  man and i n  dogs w i t h  l i v e r  
d i s e a s e  i s  abnormal,  t h a t  it serves no u s e f u l  purpose i n  
animals or p a t i e n t s ,  and t h a t  n o r m a l i z a t i o n  o f  such a 
p a t t e r n  would be b e n e f i c i a l .  

.- 

The t e s t s  d e s c r i b e d  i n  t h e  F i s c h e r  a r t i c l e  showed no improvement i n  t h e  

p a t i e n t s  when FreAmine or FreAnine E was adminis tered .  The above q u o t a t i o n  

r e f e r s  t o  a study made by D r .  Condon on dogs in which t h e  time o f  s u r v i v a l  i n  

dogs w i t h  p o r t a c a v a l  s h u n t s )  was i n c r e a s e d  when t h e  d i e t  was  r e l a t i v e l y  high i n  

branched c h a i n  amino a c i d s .  L a t e r ,  D r .  F i s c h e r  l e a r n e d  t h a t  t h e  foods r e s u l t i n g  

i n  a longer  

c h a i n  amino 

publ i shed .  

time o f  s u r v i v a l  did not i n  f a c t  have a h i g h e r  r a t i o  o f  branched 

a c i d s ,  but  t h i s  was not known when t h e  1974  F i s c h e r  a r t i c l e  was 

TR 1566. ; 
, ( I '  
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T a b l e  I 1 1  o f  the a r t i c l e  s e t  f o r t h  t h e  numerical  d e v i a t i o n s  from "normal" 

l e v e l s  o f  plasma amino a c i d s  w h i c h  r e s u l t e d  f r c m  a d m i n i s t e r i n g  t h e  FreAmine E 

and' F r e h i n e  s o l u t i o n s .  F i g u r e s  2 and 3 showed t h e  abnormal p a t t e r n s  of  e s s e n -  

t i a l  and n o n - e s s e n t i a l  p l a s m  amino a c i d s  o f  p a t i e n t s  t r e a t e d  w i t h  FreAmine E 

and F r c . b i n e  s o l u t i o n s ,  and t h e y  d i d  show t h a t  t h e  plasma amino a c i d  l e v e ' l s  i n  

a p a t i e n t  w i t h  s e v e r e  l i v e r  d i s e a s e  can be manipulated by a l t e r i n g  t h e  amounts 

o f  t h e  amino a c i d s  i n  t h e  d i e t  fed t o  the p a t i e n t .  I n  c o n c l u d i n g ,  the 1974  
3 

F i s c h e r  a r t i c l e  suggested t h a t  FrePJnine and FreAmine E s o l u t i o n s  could be 

modi f ied  " ... t o  normalize plasma amino a c i d  l e v e l s . "  Travenol  E x .  2 6 ,  p .  46 .  

T h i s  suggested t h a t  a l t e r i n g  t h e  amino a c i d  l e v e l s  i n  plasma by a d m i n i s t e r i n g  

amino a c i d s  i n  food could  be accomplished i n  p a t i e n t s  with s e v e r e  l i v e r  d i s e a s e .  

The l e v e l  o f  branched c h a i n  gmino a c i d s  in t h e  plasma had not been r a i s e d  by t h e  

branched c h a i n  amino a c i d s  g i v e n  i n  FreAmine E, which sugges ted  t h a t  a l t e r i n g  

t h e  amino a c i d  l e v e l s  i n  plasma by adding branched c h a i n  amino a c i d s  i n  t h e  

food n i g h t  not  work. 

It was not apparent  why t h e  l e v e l s  o f  branched c h a i n  amino acids i n  t h e  

plasma were lower when a p a t i e n t  g iven  FreAmine o r  FreAmine E, c o n t a i n i n g  normal 

amounts o f  branched c h a i n  amino a c i d s ,  t h a n  when a p a t i e n t  was g i v e n  res t r i c ted  

p r o t e i n .  Vhy w2s t h e  branched c h a i n  amino a c i d  l e v e l  remaining d e p r e s s e d ,  when 

t h e y  were not r e g u l a t e d  by t h e  l i v e r ?  It was a l s o  not clear what e f f e c t  t h e  low 

l e v e l  o f  branched c h a i n  amino a c i d s  had,  o r  what t h e  effect o f  n o r n a l i z i n g  t h o s e  

l e v e l s  would b e ,  o r  what effect  t h e  high l e v e l  o f  a r o m a t i c  amino a c i d s  h a d ,  o r  

what t h e  e f f e c t  o f  normal iz ing  t h o s e  l e v e l s  would b e .  Dr. F i s c h e r  s u g g e s t e d  

t e s t s  t o  f i n d  out what t h e  e f f e c t  o f  normal iz ing  t h e s e  amino a c i d  l e v e l s  would 

b e .  



F o l l o x i n g  T3r. F i s c h e r ' s  o r a l  p r e s e n t a t i o n  i n  May 19i3 o f  t h e  r e p o r t  l a t e r  

p u b l i s h e d  a s  t h e  la74 F i s c h e r  a r t i c l e ,  D r .  Yoshimura and Dr. F i s c h e r  indepen- 

d e n t l y  reviewed t h e  plasma amino a c i d  d a t a  for t h e  l i v e r  d i s e a s e d  p a t i e n t s .  

Each o f  them indepen'dently wrote  down amino a c i d  f o r n u l a t i o n s  t h i c h  they 

proposed f o r  g i v i n g  improved n u t r i t i o n  t o  p a t i e n t s  w i t h  l i v e r  d i s e a s e .  

T r a v e n o l  E x .  6 1 ,  Kov. p p .  114-115. Both proposa ls  c o n t a i n e d  h i g h e r  c o n c e n t r a -  

r i o n s  o f  branched c h a i n  amino a c i d s  and lower c o n c e n t r a t i o n s  o f  phenyla lanine  

and merhionine than i:. F r e h i n e .  Travenol  E x .  6 1 ,  Kov. p. 1 1 5 .  Dr. Yoshimura's  

proposed i n c r e a s e  i n  branched c h a i n  amino a c i d s  was based on h i s  o b s e r v a t i o n  o f  

$ 
9 

t h e  f a c t  t h a t  i n  l i v e r  d i s e a s e d  p a t i e n t s  t o  whom F r e k i n e  was a d m i n i s t e r e d ,  t h e  

branched cha in  amino a c i d  c o n c e n t r a t i o n s  were low.  The i n c r e z s e  i n  the concen- 

t r a t i o n  o f  branched c h a i n  amino a c i d s  v a s  intended t o  normal ize  t h e  levels of 

t h e s e  zmino a c i d s  i n  t h e  blood plasma. Travenol  E x .  6 1 ,  Kov. p p .  115-117.  The 

d e c r e a s e  i n  c o n c e n t r a t i o n  o f  phenyla lanine  was f o r  the same r e a s o n .  Travenol  Ex.  

6 1 ,  Nov. p .  1 1 9 .  Dr. F i s c h e r  and Dr. Yoshinura t h e n  agreed on a formula f o r  the 

new amino a c i d  s o l u t i o n  and t h i s  formulat ion  i s  known a s  "F080."  TR 1 2 2 ,  1 7 0 ;  

T r a v e n o l  Ex.  1 1 ,  p .  2 7 8 ,  column 2 .  

. The p r i n c i p a l  d i f f e r e n c e  between t h e  F080  formula and FreAmine, which h a d .  

been used p r e v i o u s l y  a s  a n u t r i t i o n a l  supplement  f o r  k idney  d i s e a s e d  p a t i e n t s ,  

v a s  t h a t  t h e  r a t i o  o f  t h e  branched c h a i n  amino a c i d s  t o  t h e  aromat ic  amino a c i d s  

vas  much h i g h e r  i n  F080 t h a n  i n  FreAmine. TR 147. 

Fol lowing agreement on t h e  formulat ion  f o r  F 0 8 0 , ' D r .  Yoshimura had 

e x p e r i m e n t a l  s o l u t i o n s  prepared and a sample was s e n t  t o  D r .  F i s c h e r .  I n  

1974  D r .  F i s c h e r  adminis tered  ' the s o l u t i o n  i n t r a v e n o u s l y  t o  exper imenta l  

t I '  
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c 

3nirn3ls' w i t h  s i m u l a t e d  l i v e r  d i s e a s e  and h e p a t i c  encephalopathy.  TR 147-  

1 4 8 ,  775-776.  

The r e s u l t s  were s u r p r i s i n g  t o  the  i n v e n t o r s .  Animals t h a t  were i n  

c m a  o r  near  comatose s t a t e s  awakened when g i v e n  t h i s  e x p e r i m e n t a l  s o l u t i o n .  

TR 1 7 1 - 1 7 3 ,  775-776.  

\ 

The animal exper iments  were d e s c r i b e d  i n  an a r t i c l e  co-authored by Dr. 

F i s c h e r  and pub1lsl;c:d i n  1 9 7 5 .  Travenol  E x .  1 1 .  The  !?75  F i s c ' n e r  a r t i c l e  

was prepared f o r  p r e s e n t a t i o n  a t  a meet ing i n  F e b r u a r y ,  1 9 7 5 ,  i n m e d i a t e l y  

a f t e r  t h e  a p p l i c E t i o n  f o r  t h e  ' 5 2 9  F i s c h e r  p a t e n t  was f i l e d  on February 3 ,  

1 9 7 5 .  In  these  e x p e r i m e n t s ,  dogs with s i m u l a t e d  l i v e r  f a i l u r e  were d i v i d e d  

i n t o  t h r e e  groups.  The f i r s t  group was g i v e n  d e x t r o s e  and blood plasma,  the 

second group was g i v e n  a commercial ly  a v a i l a b l e  convent ion21 amino ac id 

f o r m u l a t i o n  (FreAmine 111, and t h e  t h i r d  group was g i v e n  F080. Each group 

a l s o  r e c e i v e d  d e x t r o s e ,  v i t a b i n s  and e l e c t r o l y t e s .  Two o f  t h e  f i v e  dogs 

i n  t h e  f i r s t  group d i e d  i n  h e p a t i c  encephalopathy.  A l l  t h r e e  dogs i n  t h e  

second group d i e d  i n  h e p a t i c  encephalopathy.  A l l  dogs g i v e n  FOSO, al though 

i n  h e p a t i c  encephalopathy ,  improved w i t h i n  24 hours  a f t e r  b e i n g  g i v e n  F080. 

The 1 9 7 5  F i s c h e r  a r t i c l e  d i s c u s s e s  t h e s e  experiments  and s u g g e s t s  t h a t  t h e  

n e u r o l o g i c a l  c o n d i t i o n s  o f  t h e  t e s t  animals  were d i r e c t l y  r e l a t e d  t o  t h e i r  

p l a s n a  amino a c i d  p a t t e r n s  and t h a t  t h e s e  plasma amino a c i d  p a t t e r n s  c o u l d  be 

normalized by the  a d m i n i s t r a t i o n  o f  F080. The q u e s t i o n  o f  what would happen 

t o  a dog with h e p a t i c  encephalopathy i f  t h e  r a t i o  o f  t h e  branched c h a i n  amino 

a c i d s  ( v a l i n e ,  l e u c i n e ,  and i s o l e u c i n e )  t o  t h e  a r o m a t i c  a c i d s  ( p h e n y l a l a n i n e  

and t y r o s i n e )  c o u l d  be  normal ized was answered. American E x .  1 1 7 ,  TR 1 1 7 ,  



775-770. The a n i n e l  model c l o s e l y  s imulated a h u m a n  p a t i e n t  w i t h  a c i r r h o t i c  

1 1 ~ 2 1  and h e p a t i c  encephalopathy.  

The 1975 F i s c h e r  a r t i c l e  was publ ished a f t e r  t h e  app! ; ia t ion  for the 

F i z c h e r  patent  was f i l e d  or! February 3 ,  1975, and i t  i s  nc: p r i o r  a r t  t o  t h e  

F i s c n r r  p a t e n t .  IC c o n t a i n s  a d e t a i l e d  d e s c r i p t i o n  o f  the  Lnimal experiments  

w5rch fdrmed t h e  p r i n c i p a l  b a s i s  for the F i s c h e r  patent  a p p l i c a t i o n .  

I n  about 1974, t h e  ?lcGaw s c i e n t i s t s  prepared a paper e n t i t l e d  " D i s c l o -  

sure  o f  Invent ion"  (American Ex.  147) for t h e i r  counse l  t o  c s e  i n  preparing 

t h e  F i s c h e r  paLent a p p l i c a t i o n .  TR 192-193. The d i s c l o s u r :  W B S  based on the  

experimental  work on FO6O. 

rangrs"  o r  ' ' m o l E r  r a t i o s . "  I t  a l s o  included e n t e r a l  formulas ,  and another  

The  F080 formula was expanded t o  i n c l u d e  "molar 

amino s c i d  solution which d i f f e r e d  from F080. 

The F i s c h e r  p a t e n t  a p p l i c a t i o n  was f i l e d  on February 3 ,  1975, and t h e  

'529 patent  was i s s u e d  on April 13, 1976.  A l l  c l a i m  were allowed without 

change o r  d i s c u s s i o n .  

The ques t ion  o f  whether the F i s c h e r  patent  is v a l i d  o r  i n f r i n g e d  must 

be considered i n  t h e  c o n t e x t  o f  the foregoing  background. 

C 
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2 .  V a l i d i t y  

T r a v e n o l  a r g u e s  t h a t  c l a i m s  1 ,  5 ,  6 ,  7 ,  9 and 14 of t h e  p a t e n t  a r e  

i n v a l i d  u n d e r  S e c t i o n s  1 1 2 ,  102 and 103 o f  t h e  P a t e n t  A c t .  These  c l a i m s  

a r e  a t t a c h e d  h e r e t o  a s  Appendix A .  

( a )  P r e s u m p t i o n  o f  V a l i d i t y  

S e c t i o n  2 8 2  of t h e  P a t e n t  Act p r o v i d e s  t h a t  a p a t e n t  s h a l l  be presumed 

K O  be v a l i d .  Each c l a i m  of a p a t e n t  i s  presumed t o  be  v a l i d  r e g a r d l e s s  of  

wi ie ther  o t h e r  c l a i m s  a r e  found t o  be  i n v a l i d .  The bu rden  of  e s t a b l i s h i n g  

i n v a l i d i t y  r e s t s  upon t h e  p a r t y  a s s e r t i n g  i t .  35 U . S . C . A .  282 .  

Some c o u r t s  have  h e l d  t h a t  t h e  p re sumpt ion  of v a l i d i t y  may b e  weakened 

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

c i t e d  by t h e  P a t e n t  and Trademark O f f i c e  (PTO) was n o t  p r e s e n t e d  t o  t h e  PTO 

d u r i n g  t-he p a t e n t  a p p l i c a t i o n  p r o c e s s .  See  Baurnst imler  v .  Rankin ,  677 F.2d 

1 0 6 1 ,  215 USPQ 575 ( 5 t h  C i r .  1 9 8 2 ) ;  2 D .  Chisum, P a t e n t s  § 5 . 0 6 [ 2 ]  ( 1 9 8 2 ) .  I n  

S o l d e r  Removal Co. v .  USITC, 582 F.2d 628 ,  199 USPQ 129 (CCPA 1978) ,  however ,  

t h e  CCPA n o t e d  t h a t  t h e  b u r d e n  of p e r s u a s i o n  remained  w i t h  t h e  p a r t y  a s s e r t i n g  

i n v a l i d i t y  "whether  t h e  most  p e r t i n e n t  p r i o r  a r t  was o r  was n o t  c o n s i d e r e d  by 

t h e  e x a m i n e r , "  b u t  t h a t  t h e  bu rden  "may b e  more e a s i l y  c a r r i e d  by e v i d e n c e  

c o n s i s t i n g  of more p e r t i n e n t  p r i o r  a r t  t h a n  t h a t  c o n s i d e r e d  by t h e  e x a m i n e r . "  

199  USPQ a t  133. I n  t h i s  c o n t e x t  t h e  CCPA used "burden  of p e r s u a s i o n "  i n  t h e  

s e n s e  of  t h e  u l t i m a t e  s u b s t a n t i v e  burden  o f  p r o o f ,  r a t h e r  t h a n  t h e  b u r d e n  o f  

. 

g o i n g  f o r w a r d .  See  E.W. C l e a r y ,  McCormick on E v i d e n c e ,  p .  785. The p o s i t i o n .  

o f  t h e  CCPA w i l l  be  f o l l o w e d  h e r e .  

0 , '  
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T. i n e  p a r t i e s  s t i p u l a t e d  :h3t t h e  most  p e r t i n e n t  p r i o r  art was t h e  F i s c h e r  

1974 s r t i c l e  and t h e  G n a d i n i  p a t e n t .  Both v e r e  r e f e r r e d  t o  i n  t h e  s p e c i f i c a -  

t i o n  of t h e  F i s c h e r  p z c e n L .  h ’ e i t h e r  i s  c i t e d  by t h e  p2ter.t e x a z i n e r ,  b u t  t h e  

examine r  h a d  t o  be aware  of  t h e i r  e x i s t e n c e  if h e  r e a d  che s p e c i f i c a t i o n .  

T h e r e  is no e v i d e n c e  t h a t  c o p i e s  of  t h e  F i s c h e r  1 9 7 b  E I - E i c T e  and t h e  Ghadimi 

p a t e n t  were sent  t o  t h e  p a t e n t  examine r  o r  t h a t  he  c o n s i d e r e d  them. A n o t h e r  

pazenr:  which s a s  s u ~ ; ~ ~ ~ r i z e l  i n  t h e  s p e c i f i c a t i o n ,  t h e  bergscrorn  p a t e n r ,  &-;as 

c i t e d  51: [he e x a m i r . ; ,  p resumably  b e c a u s e  he foun:! i: En? r e s d  i t .  Mr. Yoyer ,  

who v a s  E p r i n a r y  e>:Es iner  i n  1975 ,  t e s t i f i e d  only t h a t  i f  h e  f e l t  t h a t  a 

docunen t  a s  d e f i n e d  i n  t h e  d i s c l o s u r e  was p e r t l n e i . t ,  I n  g e n e r a l  h e  would s e e k  

i t  o u t ,  T r a v e n o l  P x .  6 3 ,  a t  6:. If Mr. Mo\.ei had r e a d  and c o n s i d e r e d  t h e  

F i s c h e r  1 9 7 4  a r t i c l e  and t h e  Ghadimi p a t e n t ,  however ,  t h e r e  i s  no e x p l a n a t i o n  

a s  t o  why he  d i d  not follow t h e  same p r a c t i c e  a s  w i t h  t h e  B e r g s t r o m  p a t e n t ,  

and c i t e  them a s  w e l l .  

Com?la inan t s  a l l e g e  t h a t  t h e  p r e s u m p t i o n  o f  v a l i d i t y  is n o t  weakened 

b e c a u s e  t h e  e x i s t e n c e  of t h e  two most  p e r t i n e n t  p i e c e s  of p r i o r  a r t  was 

d i s c l o s e d  t o  t h e  e x a m i n e r .  Responden t s  c o n t e n d  t h a t  t h e  p a t e n t  a p p l i c a n t  

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

i n  t h e  F i s c h e r  a r t i c l e  and t h e  Ghadimi p a t e n t ,  w i t h  t h e  result t h a t  t h e  

e x a m i n e r ,  who had a l im’ i t ed  amount of  t i m e ,  ( T r a v e n o l  Ex. 63 a t  281 ,  would 

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

t h e m .  The Ghadimi p a t e n t  p r o b a b l y  would have  been  r e a d i l y  a v a i l a b l e  to the  

e x a m i n e r ,  i f  n o t  i n  u s e  by a n o t h e r  e x a m i n e r ,  and  the F i s c h e r  1974  a r t i c l e  , 

c o u l d  have  been r e q u e s t e d  w i t h o u t  d i f f i c u l t y .  
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Thzre  i s  no p e r s u a s i v e  e v i d e n c e  t h a t  t h e  e x m i n e r  d i d  i n  f a c t  r e a d  and 

c o n s i d e r  t h e  two most  p e r t i n e n t  p r i o r  a r t  r e f e r e n c e s  and i c  i s  found Khat i t  

i s  u n l i k e l y  t h a t  h e  d i d  s o .  A s  i n d i c a t e d  i n  S o l d e r  R e s o v z l ,  t h e  bu rden  of  

p e r s u a s i o n  t h a t  t h e  p a t e n t  i s  i n v a l i d  r ema ins  w i t h  r e s p o n d e n t s ,  b u t  t h e  b u r d e n  

may b e  more e a s i l y  c a r r i e d  h e r e  s i n c e  i t  i s  u n l i k e l y  t h a t  t h e  e x a m i n e r  r e a d  

and c o n s i d e r e d  t h e  two most  p e r t i n e n t  p r i o r  a r t  r e f e r e n c e s .  

(b) S e c t i o n  li2 

Sec:ion 1 1 2  s t a t e s :  

Tne s p e c i f i c a t i o n  s h a l l  c o n t a i n  a m i t t e n  d e s c r i p t i o n  
of  t h e  i n v e n t i o n ,  and of t h e  manner  and p r o c e s s  o f  making and 
u s i n g  i t ,  i n  such  f u l l ,  c l e a r ,  c o n c i s e ,  and e x a c t  t e n u s  as t o  
e n a b l e  any  p e r s o n  s k i l l e d  i n  t h e  a r t  t o  which i t  p e r t a i n s ,  or 
w i t h  wnicti i t  i s  m o s t l y  n e a r l y  c o n n e c t e d ,  t o  make End u s e  t h e  
same,  and s h a l l  set  f o r t h  t h e  b e s t  mode c o n i f n p l z t e d  by t h e  
i n v e n t o r  o f  c a r r y i n g  o u t  h i s  i n v e n t i o n .  

The s p e c i f i c a t i o n  s h a l l  c o n c l u d e  w i t h  one  o r  more c l a i m s  
- p a r t i c u l a r l y  p o i n t i n g  o u t  and d i s t i n c t l y  c l a i m i n g  t h e  s u b j e c t  

m a t t e r  wnich  t h e  a p p l i c a n t  r e g a r d s  as  h i s  i n v e n t i o n .  A c l a i m  
may b e  w r i t t e n  i n  i n d e p e n d e n t  o r  dependen t  fo rm,  and  i f  i n  
d e p e n d e n t  fo rm,  i t  s h a l l  be  c o n s t r u e d  t o  i n c l u d e  a l l  t h e  
l i m i t a t i o n s  of  t h e  c l a i m  i n c o r p o r a t e d  by r e f e r e n c e  i n t o  t h e  
d e p e n d e n t  c l a i m .  

An e l e m e n t  i n  a c l a i m  f o r  a c o m b i n a t i o n  may be e x p r e s s e d  
a s  a means o r  s t e p  f o r  p e r f o r m i n g  a s p e c i f i e d  f u n c t i o n  w i t h o u t  
t h e  r e c i t a l  of s t r u c t u r e ,  m a t e r i a l ,  or a c t s  i n  s u p p o r t  t h e r e o f ,  
and s u c h  c l a i m  s h a l l  be  c o n s t r u e d  t o  c o v e r  t h e  c o r r e s p o n d i n g  
s t r u c t u r e ,  m a t e r i a l ,  or a c t s  d e s c r i b e d  i n  t h e  s p e c i f i c a t i o n  
and e q u i v a l e n t s  t h e r e o f .  

T r a v e n o l  a r g u e s  t h a t  t h e  F i s c h e r  p a t e n t  c la ims i n  i s s u e  are  i n v a l i d  

u n d e r  35 U.S .C .  6112 b e c a u s e  t h e y  a r e  v a g u e ,  ambiguous and i n d e f i n i t e .  

S p e c i f i c a l l y ,  T r a v e n o l  c o n t e n d s  t h a t  t h e  terms " l i v e r  d i s e a s e , "  " p r o p o r t i o n , "  

and "mola r , "  a s  u s e d  i n  t h e  a s s e r t e d  c l a i m s ,  a r e  v a g u e ,  ambiguous ,  and 

i n d e f i n i t e .  9 , '  



The use o f  t h e  tern " l i v e r  d i s e a s e "  i n  t h e  F i s c h e r  patent  w o u l d  n o t  

be vague,  ambiguous o r  u n c l e a r  t o  one s k i l l e d  i n  t h e  a r t  reading the 

s p e c i f i c a t i o n  a s  a whole. It i s  c l e a r l y  s t a t e d  t h a t  L i v e r  d i s e a s e  nay 

i n  some c a s e s  lead t o  heps : i c  encephalopathy leading  t o  d e a t h ;  t h a t  

p r o t e i n  r e s t r i c t i o n  may r e c u c e  the  tendency t o  develop h e p a t i c  encepha- 

l o p a t h y ;  and t h a t  p r o t e i n  r e s t r i c t i o n  may c o n t r i b u t e  t o  m a l n u t r i t i o n  o f  the  

p a t i e n t .  American Ex. 1 ,  c o l .  1,  l i n e s  35-49 .  The s p e c i f i c a t i o n  a l s o  s t a t e s  

t h a t  t h e  patented formulat ion  i s  aimed a t  providing "more n e a r l y  adequate 

nutrition while  avoiding t h e  compl ica t ions  o f  encephalopathy and coma," and 

t n a t  " i f  the p a t i e n t  can be  maintained over  a s u f f i c i e n t  per iod o f  time wich 

adequate n u t r i t i o n ,  t h e  l i v e r  may r e p a i r  and f u l l y  r e c o v e r . "  American E x .  1 ,  

c o l .  3 ,  l i n e s  8 - 2 3 .  

PKU, maple syrup u r i n e  d i s e a s e  and tyros inemia  a r e  d i s e a s e s  involv ing  

s i n g l e  g e n e t i c  enzyme d e f i c i e n c i e s .  No one i s  s u r e  which  one o f  the approxi-  

mately  600 enzyme s y s t e m  i n  t h e  l i v e r  i s  r e s p o n s i b l e  for h e p a t i c  encephalopathy 

i n  complex l i v e r  d i s e a s e .  TP, 1580-1581.  The patent  c l e a r l y  i s  n o t  d i r e c t e d  t o  

t rea tment  o f  p a t i e n t s  w i t h  genetic l i v e r  enzyme d e f i c i e n c y  d i s e a s e s .  

d i s e a s e s  t h e r e  is no e x p e c t a t i o n  t h a t  t h e  l i v e r  may " r e g e n e r a t e "  and " f u l l y  

I n  the  

r e c o v e r "  i f  adequate n u t r i t i o n  can be maintained over  a per iod o f  t i m e ,  

i n  c o n t r e s t  t o  the l i v e r  d i s e a s e  d e s c r i b e d  i n  t h e  p a t e n t .  One s k i l l e d  i n  

t h e  a r t  would know from a reading o f  the patent  which p a t i e n t  c o n d i t i o n s  

would i n d i c a t e  use  o f  the  patented formulat ion .  

Use o f  t h e  terms " i n  propor t ion"  and "molar" i n  t h e  patent: i s  a l s o  c l e a r .  

enough i f  t h e  whole s p e c i f i c a t i o n  i s  read t o  s a t i s f y  S e c t i o n  1 1 2 .  The invent ion  

d e s c r i b e d  i n  t h e  s p e c i f i c a t i o n  i s  based on formulat ions  which have a s p e c i f i c  

r e l a t i o n s h i p  between t h e  branched cha in  amino a c i d s  and o t h e r  rjmino a c i d s .  

24 



These fo :mula t ions  a r e  i n t e n d e d  t o  p r o v i d e  a d e q u a t e  p r o t e i n  n u t r i t i o n  for 

l i v e r  d i s e a s e d  p a t i e n t s  w i t h o u t  p r e c i p i t a t i n g  or e x a c e r b a t i n g  he'pat i c  encepha-  

1op ; thy .  TR'193,  196-197. The  p a t e n t  a l s o  c o n c e r n s  merhods o f  s u p p l y i n g  

t h e s e  nri.ino a c i d  f o r m u l a t i o n s  t o  l i v e r  d i s e a s e d  p a t i e n t s .  

C l a i r  1 o f  t h e  F i s c h e r  p a t e n t  r e a d s  a s  follows: 

3 

1 .  An amino a c i d  f o r m u l a t i o n  for a d m i n i s t r a t i o n  t o  human 
2 a ~ i e n t s  w i t h  l i v e r  d i s e a s e ,  c o m p r i s i n g  a mixture of 
[ n e  f o l l o w i i l g  e s s e n t i a l  and n o n e s s s n t i a l  amino a c i d s  
combined i n  p r o p o r t i o n s  d e f i n e d  by t h e  f o l l o w i n g  
i n t e r r e l a t e d  molar  r a n g e s :  

Amino Ac ids  Molar  Ranees 

L- i  so  l e u c  i n e  
L-leuc i n e  
L-Val i n e  
L- r ryp tophan  
L - p h e n y l a l a n i n e  

L-lys i n e  
L - m e t h i o n i n e  
L- t  h r e o n i n e  
L - a l a n i n e  
L - a r g i n i n e  
L - h i s t  i d i n e  
L-pro1 i n e  
L-s e r i  ne  
g l y c  i n e  
L - a s p a r t i c  a c i d  
L-g lu tamic  a c i d  
L - o r n i t h i n e  
L - c y s t e i n e  

. - .- L - t y r o s i n e  

0 .0549-0 .0823 
0.0670-0.101 
0.0574-0.0861 
0.000616-0.00441 
0-M 
0-0.00300 
0.0333-0.0500 
0.00491-0.0147 
0.0228-0.0454 
0.0686-0.103 
0.0275-0.0413 
0 . 0 1 24-0.0 186  
0.0556-0.0834 
0.0152-0.0571 
0.0451-0.144 
0-0.0451 
0-0.0702 
0-0.0382 
0-0.00228 

where in  M r e p r e s e n t s  t h e ' u p p e r  l i m i t  o f  t h e  r a n g e  for 
p h e n y l a l a n i n e  and i s  e q u a l  t o  0.009 minus t h e  r e s p e c -  
t i v e  m o l a r  amount of  t y r o s i n e  p r e s e n t  i n  s a i d  m i x t u r e ,  
t h e  combined molar amounts of p h e n y l a l a n i n e  and t y r o s i n e  
b e i n g  a t  l e a s t  e q u a l  t o  0.002 on t h e  same r e s p e c t i v e  
m o l a r  b a s i s ,  t h e  r e s p e c t i v e  m o l a r  p r o p o r t i o n s  of i s o l e u -  
c i n e ,  l e u c i n e ,  v a l i n e ,  t r y p t o p h a n ,  p h e n y l a l a n i n e ,  and 
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K y r o s i n e  b e i n g  s e l e c t e d  f r o m  t h e  above  molar r a n g e s  
t h e r e o f  so  tha t :  t h e  r a t i o  or' t h e  combined m o l a r  p r o p o r -  
t i o n s  of i s o l e u c i n e ,  l e u c i n e ,  and v a l i n e  t o  ( a >  t h e  
m p l a r  p r o p o r t  i o n  o f  t r y ? t o p h a n  i s  w i t h i n  t h e  n u m e r i c a l  
r a n g e  f r o m  40  t o  300,  and t o  ( b )  t h e  combined m o l a r  
p r ~ p o r t  i o n  o f  p h e n y l a l a n i n e  and t r y o s i n e  i s  w i t h i n  tne 
n u m e r i c a l  r a n g e  from 1 5  t o  135 .  

Clain 1 d e s c r i b e s  t h e  p r o p o r t i o n s  o f  e s s e n t i a l  and n o n e s s e n t i a l  amino 

a c i d s  t o  one  a n o t h e r  i n  t e r m s  of ' 'molar  r a n g e s . "  The t e r m  %ole"  i s  a c h e m i c a l  

term u s e d  t o  i n d i c a t e  q u a n t i t i e s  of c h e m i c a l  s u b s t s n c e s .  "?lole" i s  d e f i n e d  

a s  r h e  q a a n t i t y  of  t .  s u b s c z n c e  t h o s e  w e i g h t  i n  g r z r s  i s  n u m r i c a l l y  e q u a l  

to i t s  m o l e c u l a r  w e i g h t .  E q u a l  n m b e r s  of  m o l e s  of  two d i f f e r e n t  c h e m i c a l  

> 

compounds w i l l  c o n c a i n  t h e  same number o f  m o l e c u l e s ,  a l t h o u g h  t h e  a c t u a l  

m a s s e s  oi w e i g h t s  o f  t h e  two canpounds m i g h t  d i f f e r .  For e x a r ~ p l e ,  t h e  

m o l e c u l a r  we igh t  of  h y d r o g e n  i s  2 - 0 2 ,  and t h e  r o l e c u l a r  w e i g h t  o f  oxygen  

i s  3 2 . 0 0 .  One mole o f  h y d r o g e n  m o l e c u l e s  w i l l  weigh 2 .02  g r a m  and w i l l  

c o n t a i n  t h e  same number of m o l e c u l e s  a s  one  mole of oxygen which  w e i g h s  

3 2 . 0 0  g r a z s .  E x p r e s s i n g  q u a n t i t i e s  of m a t e r i a l s  i n  m o l a r  amounts  is 

c o n v e n i e n t ,  i n  t h a t  t h e s e  amounts  a r e  p r o p o r t i o n a l  t o  t h e  number of  mole-  

c u l e s .  S t i p u l a t i o n .  

The F i s c h e r  p a t e n t  d e s c r i b e s  p r o p o r t i o n s  of  amino a c i d s  i n  terms of 

"molar"  q u a n t i t i e s  r a t h e r  t h a n  gram or mass  q u a n t i t i e s .  The word "molar" 

h a s  a t  l e a s t  two p o s s i b l e  c o n n o t a t i o n s :  i t  c a n  r e p r e s e n t  c o n c e n t r a t i o n ,  a s  

i n  " n o l e s  p e r  l i t e r "  ( t h e  number of  m o l e s  of  a d i s s o l v e d  s u b s t a n c e  p e r  l i t e r  

o f  s o l u t i o n ) ,  or i t  c a n  be  u s e d  a s  t h e  a d j e c t i v e  o f  t h e  word ' 'mole," meaning  

a q u a n t i t y  p r o p o r t i o n a l  t o  t h e  m o l e c u l a r  w e i g h t  o f  a s u b s t a n c e .  

T r a v e n o l  a r g u e s  t h a t  t h e  p a t e n t  i s  i n v a l i d  u n d e r  S e c t i o n  112 b e c a u s e  

c h e r e  a r e  t h r e e  p o s s i , b l e  i n t e r p r e t a t i o n s  of "mola r , "  and  t h e  p a t e n t  d o e s  
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' r  no: c i e i r i y  speciry t h e  meaning of  "rYo1ar.I' T r a v e : i o l  t a k e  t h e  p o s i t i o n  t h a t  

l ' n o 1 ~ 1 . ~ '  means "moles  per l i t e r , "  w h i l e  c o m p l a i n a n t s  a r g u e  t h a t  ' 'molar ' '  a s  

u sed  i n  t h e  F i s c h e r  p a t e n t  i s  t h e  a d j e c t i v e  of  t h e  word ' ' r n o l E , "  and t h a t  

"mola r  r a n g e s "  r e f e r s  t o  t h e  r a n g e  o f  q u a n t i t i e s  p r o p o r c l o n a l  t o  t h e  rcolecular  

v e i g h t s  of  t h e  v a r i o u s  amino a c i d s  i n  t h e  p r o d u c t  r a t h e r  t h a n  t o  t h e  concen-  

i r a t i o n  of t h e s e  amino a c i d s  i n  a s o l u t i o n .  In a d l l L i o n  t o  c h e s e  two meanings 

o f  11m31ar," r e s p o n d e n t s  n o t e  t h a t  t h e r e  i s  a t h i r d  Fossible meaning f o r  ' l rnolar." 

T'nis m e a n i n g  i s  no: a l o p t e d  a s  t h e  p r o p e r  meaning of ' ' i i lo l i r ' '  i n  t h e  F i s c h e r  

p a t e n t  by any o f  t h e  p a r t i e s .  R e s p o n d e n t s  r e l y  upcn  ic o n l y  c o  show t h a t  t h e  

mean1r.g o f  t h e  word "molar" i s  n o t  c l e a r  from a r f a l i i l g  or' t h e  p a c e n t .  T h i s  

t h i r d  meaning w i l l  n o t  b e  a d o p t e d  h e r e .  

If r e s p o n d e n t s '  c o n s t r u c t i o n  o f  t h e  word ' 'rnolar" i s  u s e d ,  t h e  Hepat ic-Aid 

p r o d u c t  s o l d  by Amer ican  would n o t  be made u n d e r  t h e  p a t e n t  (TR 1 4 1 2 ,  T r a v e n o l  

Ex.  53), and t h e  T r a v a s o r b  H e p a t i c  p r o d u c t  s o l d  by T r a v e n o l  would n o t  i n f r i n g e  

t h e  p a t e n t  c l a i m s  e i t h e r  d i r e c t l y  or u n d e r  t h e  d o c t r i n e  of e q u i v a l e n t s .  

T r a v e n o l ' s  m o l a r  c o n c e n t r a t i o n  or m o l e s  p e r  l i t e r  c o n s t r u c t i o n  of  "molar ' 

r a n g e s "  i s  b a s e d  upon t h e  common s c i e n t i f i c  d e f i n i t i o n  of  "mola r t '  a s  moles 

p e r  l i c e r .  TR 1083,  1435, T r a v e n o l  Ex. 15.  T r a v e n o l ' s  r e a d i n g  of mola r  

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

and u s i n g  t h i s  meaning  a p r o d u c t  c o u l d  be made u n d e r  t h e  F i s c h e r  p a t e n t .  T h i s  

p r o d u c t ,  however ,  c a n n o t  be a d m i n i s t e r e d  t o  p a t i e n t s  i n  t h a t  c o n c e n t r a t i o n .  

I n  t h e  " d i s c l o s u r e  o f  i n v e n t i o n "  g i v e n  by t h e  i n v e n t o r s  t o  t h e i r  c o u n s e l  

b e f o r e  t h e  a p p l i c a t i o n  f o r  t h e  p a t e n t  was f i l e d ,  t h e  word "molar" i s  u s e d .  

Dr. Yoshimura,  t e s t i f y i n g  a b o u t  t h e  d i s c l o s u r e  of i n v e n t i o n ,  i n d i c a t e d  t h a t  



c:he r a n g e s  of  c o n c e n t r a t i o n  of t h e  1 9  amino a c i d s ,  s t a t e d  i n  moles per l i t e r ,  

( T r a v e n o l  Ex. 2, p .  6 ,  T a b l e  111) were d e r i v e d  a r i t h m e t i c a l l y  from t h e  "pre-  

f c r ' r ed"  F080 f o x m u l a t i o n  ( T z b l e  11) p r i m a r i l y  by u s i n g  a p l u s  a n d / o r  minus 20% 

r a n g e .  T r a v e n o l  p o i n t s  o u t  t h a t  Dr. Yoshimura used  :he t e rn  "molar"  i n  t h e  

d i s c l o s u r e  of  i n v e n t i o n  t o  refer  t o  c o n c e n t r a t i o n ,  and t h a t  many s t a t e m e n t s  

i n  t h e  d i s c l o s u r e  were o m i t t e d  from t h e  p a t e n t  a p p l i c a t i o n .  (The  p a t e n t  

e x a n i n e r  v a s  n o t  g i v e n  t h e  d i s c l o s u r e  of  i n v e n t i o n . )  
9 

Compla inan t s  c o n t e n d  t h a t  t h e  vord  "molar" h a s  a second s c i e n t i f i c a l l y  

a c c e p t e d  d e f i n i t i o n  which s h o u l d  be used  h e r e .  Under t h i s  d e f i n i t i o n  m o l a r  

q u a n t i t i e s  a r e  q u a n t i t i e s  p r o p o r t i o n a l  t o  t h e  m o l e c u l a r  w e i g h t s  of t h e  sub-  

s t a n c e s  c o n c e r n e d .  TR 197-204, Amer ican  Ex. 4 .  To g i v e  t h e  p a t e n t  mean ing ,  

"molar"  m u s t  b e  c o n s t r u e d  a s  meaning a q u a n t i t y  p r o p o r t i o n a l  t o  m o l e c u l a r  

w e i g h t .  

Tne u s e  o f  t h e  terms "moles  p e r  l i t e r , "  " c o n c e n t r a t i o n s , "  and "molar"  i n  

t h e  p a t e n t ,  however ,  i s  sometimes c o n f u s i n g .  For example ,  t h e  t a b l e  i n  column 

6 (American E x .  1 )  r e f e r s  t o  c o n c e n t r a t i o n s ,  b u t  uses r a n g e s  of moles  per l i t e r  

which a r e  i d e n t i c a l  t o  t h e  m o l a r  r a n g e s  i n  c l a i m  1. The p a r a g r a p h  above t h e  

t a b l e  i n d i c a t e s  t h a t  t h e  o r a l  f o r m u l a t i o n  s h o u l d  have  " t h e  same amino a c i d s  i n  

t h e  same r e s p e c t i v e  m o l a r  c o n c e n t r a t i o n s  o r  r a n g e s . "  Cla im 10, which i s  n o t  i n  

i s s u e  h e r e ,  r e fe rs  t o  c o n c e n t r a t i o n s ,  y e t  t h e  numbers a r e  t h e  same a s  t h e  m o l a r  

r a n g e s  i n  c l a i m  1 .  The meanings  of  t h e  terms are  n o t  a lways  c l e a r ,  b u t  t h e  

o v e r a l l  c o n t e x t  i n  which t h e y  a r e  u s e d  i n  t h e  s p e c i f i c a t i o n  u s u a l l y  i n d i c a t e s  

t h a t  where a c o n c e n t r a t i o n  o r  s o l u t i o n  is i n v o l v e d ,  t h e  s o l u t i o n  c a n  be d i l u t e d  

a s  l o n g  a s  t h e  q u a n t i t i e s  of  amino a c i d s  a r e  p r o p o r t i o n a l  t o  t h e  m o l e c u l a r  w e i g h t  

, I '  
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o f  t h a t  amino a c i d  i n  t h e  o r i g i n a l  s o l u t i o n .  Read ing  t h e  p a t e n t  i n  t h i s  way,  

c o m p l e i n a n r s '  d e f i n i t i o n  of  m o l a r  i s  c o n s i s t e n t  w i t h  t h e  i n v e n t i o n ,  and a 

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

The p h r a s e  " i n  p r o p o r t i o n s  d e f i n e d  by" i n  c l a i m  1 shows t h a t  t h e  "molar  

r ;nges"  a r e  i n t e n d e d  t o  r e f e r  t o  a p a c t e r n  of  amino a c i d s  r a t h e r  chan  t o  t h e i r  

d e g r e e  of  c o n c e n t r a t i o n  i n  a s o l u t i o n .  T h i s  c o n c e p t  ' is  s t a t e d  a n o t h e r  way i n  

c o l u n n  3 o f  the  p a t e n t :  " D e s i r a b l e  r e l a t i v e  i n t e r n a l  p r o p o r t i o n s  a r e  d e f i n e d  

by t h e  f o l l o w i n g  m o l a r  r a n g e s : " .  I f  "molar  r a n g e s "  were read t o  mean "moles 

p e r  l i t e r , "  t h e  d i s c u s s i o n  of  c o n c e n t r a t i o n  i n  t h e  s p e c i f i c a t i o n  i n  columns 5 

and 6 and i n  c l a i m  3 would make no s e n s e .  

Two ser ies  o f  n u m e r i c a l  v a l u e s  a r e  i n  t h e  same p r o p o r t i o n s  i f  t h e r e  

i s  any f a c t o r  which when m u l t i p l i e d  by a l l  of  t h e  v a l u e s  i n  o n e  ser ies  w i l l  

c a u s e  t h o s e  v a l u e s  t o  e q u a l  t h e  c o r r e s p o n d i n g  v a l u e s  i n  t h e  o t h e r  se r ies .  F o r  

example  2 : 3 : 4  a r e  i n  t h e  same p r o p o r t i o n s  a s  1 2 : 1 6 : 2 4 .  T h e r e  i s  one f a c t o r  ( 6 )  

wh ich ,  when m u l t i p l i e d  by e a c h  of t h e  v a l u e s  i n  t h e  f i r s t  series, c a u s e s  them . 

t o  b e  e q u a l  t o  t h e  v a l u e s  i n  t h e  second ser ies .  Wni l e  t h e r e  a r e  o t h e r  f a c t o r s  

- .- 

t h a t  w i l l  n o t  c a u s e  t h e  v a l u e s  t o  be e q u a l ,  t h a t  d o e s  n o t  c h a n g e  t h e  p ropor -  

t i o n a l i t y .  

p r o p o r t i o n s  a r e  t h e  same.  T h i s  i s  t h e  "common f a c t o r "  a p p r o a c h .  U s i n g  t h i s  

a p p r o a c h  t o  compare a g i v e n  amino a c i d  f o r m u l a t i o n  w i t h  t h e  p a t e n t  c la ims ,  a 

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

m o l a r  v a l u e s  for e a c h  i n d i v i d u a l  amino a c i d  i n t o  t h e  c l a i m  r a n g e s .  American 

P h y s i c a l  Ex.  GG and TR 259-260. 

I f  t h e r e  i s  d anv  f a c t o r  which makes t h e  v a l u e s  e q u a l ,  t h e n  t h e  
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E e s a u s e  t ; l e ~ - e  a r e  many p o s s i b l e  concentr : . : ions f o r  ii p A r t i c u l a r  amino 

z c i L  f a ~ x u i a ~ i o n  a s  clain?d i n  t h e  F i s c h e r  p a t e n t ,  i t  i s  d e s i r a b l e .  t o  d e s c r i b e  

c L i I -  .*. e m i n o  a c i d  patcern of the p r o d u c t  i n  terms of  i n t e r r e l a t e d  m o l a r  p r o p o r -  

t i o n s  a s  opposed t o  p a r : i c u l a r  c o n c e n t r a t i o n s .  T h i s  was t h e  p r a c t i c e  f o l l o w e d  

i n  c l a i n  6 o f  t h e  G h a d i n i  p a t e n t .  C la im 8 r e f e r s  t o  t h e  w e i g h t  c o n c e n t r a t i o n s  

o f  e a c h  i m i n o  a c i d .  Although c l a i m  8 i s  d e p e n d e n t  on c l a i n  1 ,  t h e  c o n c e n t r a -  

t i o n s  ii: c l a i m  8 do  n o t  f a l l  w i t h i n  t h e  n u m e r i c a l  r a n g e s  f o r  amino a c i d s  
\ 

d e s c r i b e d  i n  c l a i m  1 .  For t h e  r z n g e s  a F p e a r i n &  i n  c l a i r  6 t o  f a l l  w i t h i n  

t n e  r a n g e s  o f  c l a i r u  1 ,  a connon f a c t o r  n u s t  b e  a p p l i e d  t o  the r a n g e s  of  c l a i m  

8 .  T?. 2 0 9 ,  2 1 0 ,  American Ex. 5. 

Claim 1 t e a c h e s  t h a t  t h e  combined "molar  p r o p o r t  i o n s ' '  of  t h e  b r a n c h e d  

c h a i n  airiino a c i d s  ( I s o l e u c i n e ,  l e u c i n e ,  and v a l i n e )  s h o u l d  be from 40 t o  

300 t i n e s  t h e  "nolar p r o p o r t i o n "  of  t r y t o p h a n ,  and from 15  t o  135 times t h e  

combined m o l a r  p r o p o r t i o n s  o f  p h e n y l a l a n i n e  and t y r o s i n e .  T r y p t o p h a n ,  pheny- 

l a l a z i n e  and t y r o s i n e  a r e  a r o m a t i c  amino a c i d s .  

Tne  s p e c i f i c a t i o n  of t h e  F i s c h e r  p a t e n t  t e a c h e s  t h a t  t h e  f o r m u l a t i o n  

s h o u l d  h a v e  t h e  same m o l a r  r a t i o s  of  b r a n c h e d  c h a i n  amino a c i d s  t o  a r o m a t i c  

amino  a c i d s  i n  e n t e r a l  and  p a r e n t e r a l  s o l u t i o n s .  The o r a l  f o r m u l a t i o n s  may 

i n c l u d e  80 t o  100% of t h e  recommended d a i l y  a l l o w a n c e s  o f  e s s e n t i a l  m i n e r a l s  

and o t h e r  i tems s u c h  a s  food f l a v o r s  which fo rm a p a l a t a b l e  l i q u i d  d r i n k  or a 

s e m i - s o l i d  f o o d ,  i n c l u d i n g  an  a p p r o p r i h t e  amount o f  f a t s  and c a r b o h y d r a t e s .  

It i s  c l e a r  t h a t  t h e  amount o f  w a t e r  o r  o t h e r  n o n p r o t e i n  i n g r e d i e n t s  was n o t  

e s s e n t i a l  t o  t h e  i n v e n t i o n .  Tne r a t i o  of c e r t a i n  amino a c i d s  t o  c e ' r t a i n  o t h e r  

amino  a c i d s  i n  t h e  p r o d u c t  was i m p o r t a n t  t o  t h e  i n v e n t i o n ,  and  t h e  d e g r e e  o f  
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t b e  dilution was not. " ? i o l a r  r a n g e s "  d e f i n e  t h e  D a t t e r n  o f  anino a c i d s ,  o r  

the r a t i o  o f  amino a c i d s  t o  one a n o t h e r ,  and p o t  t h e i r  c o n c e n t r a t i o n s  i n  a 

s o l u ~ r o n .  TR 208-209,  American E x .  1 ,  c o l .  6 ,  c o l .  8 .  

I t  i s  a common p r a c t i c e  t o  d e f i n e  amino a c i d  f o m u l a t i o n s  i n  t e rns  o f  

K h e i r  p e r t e r n s  o r  p r o f i l e s  b e c a u s e ,  w i t h i n  r e a s o n a b l e  l i t z i t s ,  i t  i s  t h e i r  

p a t t e r n  which i s  o f  p h y s i o l o g i c a l  i m p o r t a n c e ,  r a E h e r  t h z n  t h e i r  c o n c e n t r a -  

t i o n s .  For  example . .  T r a v e n o l  s e l l s  i t s  s t a n d a r d  a z i n o  i s i c  s o l u t i o n s  i n  

v a r i o u s  c o n c e n t r a t i o n s .  T r a v e n o l ' s  T r a v a s o r b  p r o d u c c s  e r e  z v a i l a b l e  i n  

3.57; s o l u t i o n s ,  5.5:; s o l u t i o n s ,  8 . 5 %  s o l u t i o n s  a n i  !O? i  s o l u t i o n s .  The 

arr;ino a c i d  p a t t e r n s  o f  e a c h  o f  t h e s e  s o l u t i o n s  a r e  i a e n L i c a l ,  ~ l t h o u g h  t h e  

e b s o l u r e  c o n c e n t r a t i o n s  o f  amino a c i d  i n  t h e s e  s o l u t i o n s  v a r i e s .  American 

E x .  7 8 ,  p p .  87-88;  TR 240. 

The m o l a r  r a n g e s  l i s t e d  i n  c l a i m s  1 and 14 o f  t h e  F i s c h e r  p a t e n t  w i l l  
- -- 

n o t  be construed a s  d e f i n i n g  c o n c e n t r a t i o n s  i n  moles p e r  l i t e r .  They s p e c i f y  

t h e  p r o p o r t i o n s  o f  amino a c i d s  r e l a t i v e  t o  one a n o t h e r .  I n  c l a i m  14, f o r  

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

n o t  n e c e s s a r i l y  d e f i n e  c o n c e n t r a t i o n s  i n  moles  p e r  l i t e r .  

W n i l e  c l a i m  1 r e a d  by i t s e l f  i s  n o t  e s p e c i a l l y  c l e a r ,  a r e a d i n g  of c l a i m  

1 w i t h i n  t h e  c o n t e x t  of t h e  whole s p e c i f i c a t i o n  by one  w i t h  o r d i n a r y  s k i l l  in 

t h e  a r t  would r e q u i r e  c o m p l a i n a n t s '  c o n s t r u c t i o n  of  "molar  r a n g e s "  t o  g i v e  t h e  

p a t e n t  mean ing .  Any a m b i g u i t y  i n  c l a i m  1 s h o u l d  b e  r e s o l v e d  by c o n s t r u i n g  i t  

t o  c l a i m  t h e  i n v e n t i o n  r a t h e r  t h a n  some u s e l e s s  p r o d u c t .  
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Tne patent  d i s c l o s e s  t h e  importance o f  t h e  r a t i o  between branched c h a i n  

arnino a c i d s  and aromat ic  amino a c i d s .  It would be c l e a r  t o  one w i t h  ordinary  

skill i n  t h e  a r t  t h a t  t h e  patent  c l a i n s  i n  i s s u e  use "molar ranges" t o  refer 

t o  t h e  r e l a t i v e  propor t ions  o f  c e r t a i n  amino a c i d s ,  expressed i n  m o l e s ,  and 

not LO t n e  degree  o f  c o n c e n t r a t i o n  o f  t h e  amino a c i d s  in a s i n g l e  formula.  

The F i s c n e r  p a t e n t  i s  not i n v a l i d  undei  S e c t i o n  1 1 2 .  
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( c >  S e c t i o n  102 

R e s p o n d e n t s  c o n t e n d  t h a :  t h e  F i s c h e r  p a t e n r :  i s  inva.1i.d for a n t i c i p a t i o n  

u n d e r  S e c t i o n  102(e) o f  t h e  P a t e n t  Act i n  v i e v  o f  t h e  G h a d i m i  p a t e n t  b e c a u s e  

t h e  s u b j e c t  m a t t e r  o f  the a s s e r t e d  c l a i m s  i s  i d e n t i c a l l y  d i s c l o s e d  i n  t h e  

Ghadirni p a t e n t  I 

S e c t i o n  1 0 2 ( e )  p r o v i d e s  t h a t  a p e r s o n  s h ' a l l  b e  e n t i t l e d  t o  a p a t e n t  

u n l e s s  t h e  i n v e n t i o . 3  was d e s c r i b e d  i n  a p a t e n t  g r a n t e d  on a n  a p p l i c a t i o n  f o r  

p a t e n t  by a n o t h e r  f i l e d  i n  t h e  U n i t e d  S t a t e s  b e f o r e  t h e  i n v e n t i o n  t h e r e o f  

b y  t h e  a p p l i c a n t  f o r  t h e  p a t e n t .  3 5  U . S . C . A .  1 0 2 ( e ) .  T h i s  i s  t h e  n o v e l t y  

r e q u i r e m e n t  o f  t h e  P a t e n t  Act.  I f  an i n v e n t i o n  i s  n o t  n e w ,  it c a n n o t  b e  

p a t e n t e d .  Under  S e c t i o n  1 0 3 ,  t h e  i n v e n t i o n  may b e  new b u t  t h e  s u b j e c t  m a t t e r  

may b e  s o  o b v i o u s  t h a t  t h e  i n v e n t i o n  i s  n o t  p a t e n t a b l e .  Tnus, a n  i n v e n t i o n  

m u s t  b e  new and n o n o b v i o u s  t o  b e  p a t e n t a b l e .  

T i - a n t i c i p a t e  a p a t e n t  c l a i m ,  a s i n g l e  p r i o r  s o u r c e  m u s t  c o n t a i n  a l l  

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

shown by c o m b i n i n g  more t h a n  o n e  p i e c e  o f  p r i o r  a r t .  

444 F . 2 d  5 9 9 ,  1 7 0  USPQ 2 1 3  (CCPA 1 9 7 1 ) .  

S e e  In re S a u n d e r s ,  

T h e  c l a s s i c  t e s t  f o r  a n t i c i p a t i o n  i s  " t h a t  w h i c h  w i l l  i n f r i n g e ,  i f  l a t e r ,  

w i l l  a n t i c i p a t e ,  i f  e a r l i e r . "  Knapp v .  Morss, 1 5 0  U . S .  221 (1893). S e e  D . S .  

C h i s u m ,  P a t e n t s ,  § 3 . 0 2 ( 1 ) .  

' A l t h o u g h  a l l  t h e  e s s e n t i a l  e l e m e n t s  m u s t  b e  f o u n d  i n  a s i n g l e  p r i o r  

s o u r c e ,  t h e  CCPA h a s  h e l d  t h a t  t h e  k n o w l e d g e  o f  t h o s e  s k i l l e d  i n  t h e  a r t  c a n  

b e  c o n s i d e r e d  w i t h  t h e  s i n g l e  p r i o r  s o u r c e  i n  d e t e r m i n i n g  a n t i c i p a t i o n .  I n  

e f f e c t  o t h e r  p r i o r  a r t  known t o  t h o s e  w i t h  o r d i n a r y  s k i l l  i n  t h e  a r t  ' i s  a l s o  
I ,  
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s c ~ , s l d e r e d .  L 'nder  t h i s  c o n s t r u c t i o n ,  t h e  CCPA h a s  na r rowed  t h e  d i s t i n c t i o n  

between z n t i c i p a t i o n  u n d e r  10?L(e) an2 o b v i o u s n e s s  u n d e r  S e c t i o n  103.  For 

e k a m p l e ,  i f  someone K i t h  o r d i n a r y  s k i l l  i n  t h e  a r t  knew t h a t  e q u i v a l e n t  

e lcnnents  c o u l d  be s u b s t i t u t e d  o r  tha: c e r t a i n  e l e m e n t s  i n  t h e  c l a i m  i n  i s s u e  

were  n o t  e s s e n t i a l ,  t h e  a s s e r t e d  c l a i m  c o u l d  be a n t i c i p a t e d .  As t h e  CC?A 

s t a c e d  i n  In  re Donohue,  632 F . 2 d  1 2 3 ,  207 US?Q 1 9 7  a t  lS9 (CCPA 1 9 8 0 ) :  

F o r  a p u b l i c a t i o n  t o  c o n s t i t u t e  sn a n t i c i p a t i o n  of 
ar. i n v e n r , a n  a n a ,  t h u s ,  t o  b a r  t h e  g r a c t  of  a p a t e n t  
u n d e r  35 : ' . S .C .  1 0 2 ,  it n u s t  be c a p & S i e ,  w5cn t a k e n  i n  
c o n j u n c t i o n  w i t h  t h e  kcowledge of t h o s e  s k i l l e d  i n  
t h e  a r t  t o  w h i c h  i t  p e r t e i n s ,  o f  p l a c i n g  t h a t  i n v e n -  
t i o n  i n  t h e  p o s s e s s i o n  of t h e  p u b l i c .  

Tne s t a n d a r d  f o r  a n t i c i p a t i o n  f o r  t h e  CCf.;. t h e r e f o r e  i s  whecher  t h e  

p r i o r  s o u r c e ,  r e a d  i n  t h e  c o n t e x t  of v h a t  one w i t h  o r d i n a r y  s k i l l  i n  t h e  

a r t  would have known, a l r e a d y  p l a c e d  t h e  i n v e n t i o n  a s s e r t e d  i n  t h e  l a t e r  

p a t e n t  c l a i ro  i n  t h e  p o s s e s s i o n  of t h e  p u b l i c .  The CAFC h a s  s t a t e d  t h a t  i t  

w i l l  foliow t h e  p r e c e d e n t  o f  t h e  CCPA. S o u t h  Corp .  v .  U n i t e d  S c a t e s ,  690 

F .2d  1 3 6 8 ,  215 USPQ 657 (C.A. F e d .  1 9 8 2 ) .  

The '465 p a t e n t  t o  Ghadimi ( T r a v e n o l  Ex. 7 or American  E x .  5) d i s c l o s e s  

a n  amino a c i d  f o r m u l a t i o n  f o r  p r o v i d i n g  n u t r i t i o n a l  s u p p o r t  f o r  a d u l t s  and 

c h i l d r e n  by i n t r a v e n o u s ,  a d m i n i s t r a t i o n .  

The Ghadimi p a t e n t  t e a c h e s  t h a t  t h e  p r o c e s s i n g  of amino a c i d s  r e c e i v e d .  , 

i n t r a v e n o u s l y  i s  d i f f e r e n t  f rom t h a t  o f  amino a c i d s  r e s u l t i n g  f rom t h e  d i g e s -  

t i o n  o f  p r o t e i n s  i n  f o o d ,  and  t h a t  t h e  p a t t e r n i n g  of s y n t h e t i c  amino a c i d  

s o l u t i o n s  a f t e r  t h e  p a t t e r n s  o f  no rma l  foods, s u c h  as  e g g s ,  i s  i n z p p r o p r i a t e .  
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The G ' l i nd in i  p a t e n t  also t e a c h e s  t h a t  b r a n c h e d  c h a i n  a n i n o  a c i d s  a r e  n o t  

m e t a b o l i z e d  by t h e  m a j o r  pathways of t h e  l i v e r .  T r a v e n o l  Ex. 7 ,  TR 255, 

4 6 9 - 4 7 0 .  

The Ghadimi p a r e n t  d i s c l o s e s  f o r m u l a t i o n s  u s i n g  2 1 1  o f  t h e  19  amino 

a c i d s  in t h e  F i s c h e r  p a t e n t .  Many o f  t h e  amino a c i d s  i n  t h e  Ghadimi p a t e n t  

\ c l a i o s  a r e  i n  r a n g e s  o v e r l a p p i n g  t h e  r a n g e s  of  t h e  szr?e a n i n o  a c i d s  i n  t h e  

F i s c h e r  p a t e n t ,  w h e t h e r  r e s p o n d e n t s  "molar  concenEr t i t i on"  tireor!, o r  COT 

p l a i n a n t s '  "mole p r o p o r t i o n s "  t h e o r y  i s  used K O  i n i e r p r e t   ne F i s c h e r  c l a i m s .  

The q u e s t i o n  i s  w h e t h e r  t h e s e  o v e r l a p p i n g  r a n g e s  mean t n a t  t'ne F i s c n e r  p a t e n t  

was " a n t i c i p a t e d "  by t h e  G'nadimi p a t e n t  u n d e r  S e c t i o r ,  1 0 2 ,  2nd. t h a t  t h e  F i s c h e r  

p a t e n t .  i s  t h e r e f o r e  i n v a l i d .  

T a b l e  i of  t h e  Ghadimi p a t e n t  s e t s  f o r t h  g e n e r a l  r a n g e s  f o r  amino a c i d  

f o r m u l a s .  Under c o m p l a i n a n t s '  i n t e r p r e t a t i o n  of  t h e  F i s c h e r  c l z i n s  in i s s u e ,  

16 of  t71-e amino a c i d  r a n g e s  d i s c l o s e d  i n  T a b l e  I of  t h e  Ghadimi p a t e n t  o v e r l a p  

t h e  r a n g e s  of  t h e  same 1 6  of  t h e  1 9  amino a c i d s  l i s t e d  i n  c l a i m  1 of t h e  F i s c h e r  

p a t e n t .  

and t h e  m o l a r  r a t i o  of  t h e  b r a n c h e d  c h a i n  amino a c i d s  t o  p h e n y l a l a n i n e  and 

t y r o s i n e  i n  T a b l e  I o f  t h e  Ghadimi p a t e n t  o v e r l a p  t h e  r a t i o s  i n  c l a i m  1 of 

t h e  F i s c h e r  p a t e n t .  

Both t h e  m o l a r  r a t i o  of t h e  b r a n c h e d  c h a i n  amino a c i d s  t o  t r y p t o p h a n  

Tne u p p e r  p a r t  o f  t h e  r a n g e s  i n  T a b l e  I of  t h e  Ghadimi p a t e n t  o v e r l a p s  

t h e  lower r a n g e s  o f  t h e  p e r c e n t a g e s  o f  b ranched  c h a i n  amino a c i d s  i n  t h e  

F i s c h e r  p a t e n t .  T a b l e  V I 1 1  i n  t h e  Ghadirni p a t e n t  d e s c r i b e s  s p e c i f i c  f o r m u l a -  

t i o n s  r a t h e r  t h a n  r a n g e s .  The m o l a r  r a t i o s  of b r a n c h e d  c h a i n  amino a c i d s  t o  

p h e n y l a l a n i n e  p l u s  t y r o s i n e  i n  t h e s e  t a b l e s  r a n g e  from 7 . 6  - 7 . 9 .  American 

Ex.  108-110. 
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I. ine r a t i o s  o r  m o l a r  p r o p o r t i o n s  o f  b r a n c h e d  c h a i n  a m i n o  a c i d s  t o  the 

c o m b i n e d  m o l a r  p r o p o r t i o n s  o f  p h e n y l a l a n i n e  and t y r o s i n e  i n  the Ghadimi  

f o m * : ! a t i o n s - a r e  d e s c r i b s ' d  g e n e r e l l y  i n  r a n g e s  t h a t  o v e r l a p  the r a t i o s  

s p e c i f i e d  i n  t h e  c l a i m s  o f  t h e  F i s c h e r  p a t e n t  and e x t e n d  below t h o s e  

r a n g e s .  A l l  o f  G h a d i m i ' s  s p e c i f i c  f o r m u l a t i o n s ,  h o w e v e r ,  h a v e  o n e  or 

b o t h  r e t i o s  i n  the  l o w e r  l i m i t s  o f  t h e s e  r a n g e s .  T r a v e n o l  E x .  7, c o l s .  

13-16,  19-20;  TR 250. 

C l a i m  1 o f  t h e  F i s c h e r  p a t e n t  s p e c i f i e s  t h a t  t h e  r a t i o  of t h e  m o l a r  

p r o p o r t i o n  o f  b r a n c h e d  c h a i n  amino a c i d s  t o  the c o m b i n e d  molar p r o p o r t i o n s  

o f  p h e n y l a l a n i n e  and t y r o s i n e  r a n g e  from 15 - 135. I n  t h e  Ghadimi  p a t e n t  

t h i s  r a t i o  c a n  be as low a s  3.78, and i n  t h e  s p e c i f i c  e x a m p l e s  o f  

i n  t h e  Ghadimi p a t e n t ,  i t  ranges f r o m  4.42 - 9 . 3 2 .  A m e r i c a n  Exs. 

102-1 1 0 .  

f o r m u l a s  

1 ,  5 ,  and 

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

c h a i n  a m i n o  a c i d s  t o  p h e n y l a l a n i n e  and t y r o s i n e  a r e  i n  the r a n g e s  of  G h a d i m i ' s  

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

t e n d e n c y  t o  c a u s e  or t o  e x a c e r b a t e  h e p a t i c  e n c e p h a l o p a t h y .  For e x a m p l e ,  t h i s  

r a t i o  f o r  c o w ' s  mi lk  and h e n ' s  e g g s  i s  3, a n d  for b e e f  m u s c l e  i t  i s  4.  For  

p r o t e i n  h y d r o l y z a t e s ,  t h e  r a t i o  i s  5 .  T h i s  r a t i o  i n  c o n v e n t i o n a l  a m i n o  a c i d  

s o l u t i o n s  i s  a l s o  w i t h i n  t h e  r a n g e s  o f  t h e  Ghadimi  p a t e n t .  For e x a r c p l e ,  

T r a v e n o l ' s  FreAmine p r o d u c t s  h a v e  a r c t i o  o f  5 .  

c a u s e  improvement  i n  p a t i e n t s  w i t h  s e v e r e  l i v e r  d i s e a s e .  See T r a v e n o l  Ex. 2 6 .  

O c h e r  e n t e r a l  a m i n o  a c i d  f o r m u l a t i o n s  for n u t r i t i o n  a l s o  have r a t i o s  i n  t h e  

T h e  F r e b i n e  p r o d u c t s  do n o t  

% 

r a n g e s  d e s c r i b e d  b y  t h e  l o w e r  l imits  o f  t h e  Ghadimi  specific f o r m u l a s .  F o r  
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examp le ,  A i i e r i c a n  X c G r a w ' s  Traum-Aid p r o d u c t  h a s  a r a t i o  o f  6 .  T r a v e n o l  Ex. 

7, Lnwrican E x h i b i t s  9 4 ,  9 9 - 1 0 1 ,  1 1 9 ,  p . 4 1 ,  and 78, pp.  3 6 8 - 3 6 9 .  

T h e  G h a d i n i  p a t e n t  i s  d i r e c t e d  a t  g i v i n g  p a r e n t e r a l  n u t r i t i o n  t o  a d u l t s  

and c h i l d r e n .  A l t h o u g h  i t  i s  n o t  d i r e c t e d  s p e c i f i c a l l y  t o  p a t i e n t s  w i t h  

l i v e r  d i s e a s e ,  i t  d o e s  n o t  e x c l u d e  s u c h  p a t i e n t s  from i t s  s c o p e .  Ghadimi 

d i d  not  r e c o g n i z e  t h a t  c e r t a i n  p r o d u c t s  f a l l i n g  w i t h i n  t h e  u p p e r  r a n g e s  o f  

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

h a v e  a s p e c i a l  b e n e f i c i a l  e f f e c t  on p a t i e n t s  w i t h  s e v e r e  l i v e r  d i s e a s e .  If 

h e  had r e c o g n i z e d  c h i s ,  h e  would  h a v e  d i s t i n g u i s h e d  b e t w e e n  p r o d u c t s  i n  t h e  

u p p e r  r a n g e s  and p r o d u c t s  i n  t h e  lower r a n g e s  o f  h i s  p a t e n t .  T h e  F i s c h e r  

p a t e n t  d i s c l o s e s  a new u s e  f o r  p r o d u c t s  s i m i l a r  t o  ( b u t  n o t  i d e n t i c a l  t o >  

some o f  t h e  p r o d u c t s  c o v e r e d  b y  t h e  Ghadimi  p a t e n t  r a n g e s .  - 

Some p a t i e n t s  w i t h  s e v e r e  l i v e r  d i s e a s e  may n e e d  p a r e n t e r a l  n u t r i t i o n ,  

b u t  p r 5 d u c t s  i n  t h e  lower r a n g e s  o f  t h e  Ghadimi p a t e n t  c o u l d  p r e c i p i t a t e  o r  

e x a c e r b a t e  h e p a t i c  e n c e p h a l o p a t h y  i n  t h e s e  p a t i e n t s .  T h i s  was n o t  r e c o g n i z e d  

by  Ghadimi o r  t a u g h t  i n  t h e  Ghadimi  p a t e n t .  

A n t i c i p a t i o n  i s  n o t  n e c e s s a r i l y  a v o i d e d  by  t h e  d i s c o v e r y  o f  a new u s e  

f o r ,  o r  p r o p e r t y  o f ,  a n  o l d  p r o d u c t .  S e e  Mandel  Bros. v .  W a l l a c e ,  3 3 5  U . S .  

291 ( 1 9 4 8 ) ;  D.S. C h i s u m ,  P a t e n t s ,  § 3 . 0 2 ( 3 )  and § 1 . 0 3 ( 8 ) .  If t h e  p r o d u c t  made 

u n d e r  t h e  Ghadimi  p a t e n t  were i d e n t i c a l  t o  t h e  p r o d u c t  made u n d e r  t h e  F i s c h e r  

p a t e n t ,  t h e  new u s e  f o r  t h e  p r o d u c t  w h i c h  was n o t  r e c o g n i z e d  b y  Ghadimi 

( b e n , e f i t t i n g  p a t i e n t s  w i t h  severe l i v e r  d i s e a s e  by  n o t  c a u s i n g  o r  a g g r a v a t i n g  

h e p a t i c  e n c e p h a l o p a t h y )  m i g h t  n o t  h a v e  s a v e d  t h e  F i s c h e r  p a t e n t  c la ims  from 

a n t i c i p a t i o n .  

3 7  



-, F i s c h e r  c l a i m s  and G h a d i m i  c l a i m s  d o  Rot o v e r l a p ,  however ,  w i t h  

r e s p e c t  to t h r - ee  a n i n o  a c i d s  i n  t h e  p r o d u c t s  v h i c h  o r h e r w i s e  a r e  , c o v e r e d  

h v  b o t h  p a t e n t s .  

A l though  o t h e r  c o u r t s  i n  t h e  p a s t  have  r e q u i r e d  a s t r i c t  s t a n d a r d  of  

i d e n t i t y  cf t h e  p r i o r  a r t  and t h e  p a t e r i t  c l a i n  t o  s u p p o r t  a n t i c i p a t i o n ,  t h e  

CC?A a l l o w s  a s i n g l e  p i e c e  o f  p r i o r  a r t  t 3  be c o n s i d e r e d  t o g e t h e r  w i t h  t h e  

k n o u l e d g e  of  t h o s e  s k i l l e d  i n  t h e  art, w i t h  t h e  e f f e c t  r h a t  p r i o r  a r t  k n o w  

t o  t h o s e  s k i l l e d  ir, :he a r t  i s  i n d i r e c t l y  c o n s i d e r e d  u n d e r  a n t i c i p a t i o n .  

A d d i t i o n a l  r e f e r e n c e s  nay b e  r e l i e d  on t o  s h o ~  t h a t  t h e  c l a i m e d  s u b j e c t  m a t t e r ,  

e v e r y  m a t e r i a l  e l e m e n t  o f  which i s  d i s c l o s e d  i n  t h e  p r i m a r y  r e f e r e n c e ,  was i n  

p o s s e s s i o n  o f  t h e  p u b l i c .  The s t a n d a r d  o f  z n t l c i p a t i o n  i s  whe the r  t h e  i n v e n t i o n  

h a s  been  " p l a c e d  i n  t h e  p o s s e s s i o n  o f  t h e  p u b l i c "  by t h e  p r i o r  a r t .  I n  re 

Donohue, 632 F .2d  1 2 3 ,  207 USPQ 196  (CCPA 1980),  and I n  r e  Samour, 571 F.2d 

5 5 9 ,  1 9 7  USPQ 1 ,  (CC'DA 1 9 7 8 ) .  

The re  i s  no  e v i d e n c e  i n  t h e  r e c o r d  t o  show t h a t  one  w i t h  c r d i n a r y  

s k i l l  i n  t h e  a r t  a t  t h e  t ime  of  t h e  F i s c h e r  p a t e n t  i n v e n t i o n  would have  

known t h a t  t h e  t h r e e  amino a c i d s  t h a t  were n o t  i n  o v e r l a p p i n g  r a n g e s  i n  

b o t h  p a t e n t s  were i r n n a t e r i a l  o r  n o t  e s s e n t i a l  as f a r  as p a t i e n t s  w i t h  

s e v e r e  l i v e r  d i s e a s e  were c o n c e r n e d .  

Even i f  t h e  Ghadimi p a t e n t  had  d i s c l o s e d  t h e  s i g n i f i c a n c e  of a h i g h .  

p r o p o r t i o n  of  b r a n c h e d  c h a i n  amino a c i d s  t o  z ro rna t i c  amino a c i d s  f o r  p E t i e n t s  

w i t h  s e v e r e  l i v e r  d i s e a s e ,  t h e  F i s c h e r  p a t e n t  does n o t  make it c l e a r  t o  t h e .  

r e a d e r  t h a t  what  c o m p l a i n a n t s  d e s c r i b e  a s  t h e  " n e a r t  of t h e  F i s c h e r  i n v e n t i o n "  

( t h e  h i g h  r a t i o  o f  b ranched  c h a i n  amino a c i d s  t o  t h e  low r a t i o  of  a r o m a t i c  
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amino a c i d s )  i s  t h e  o n l y  s i g n i f i c a n t  o r  e s s e n t i a l  p a r t  o f  t h e  F i s c h e r  p a t e n t  

c l a i m s .  T h i s  would n o t  have  been known by one  w i t h  o r d i n a r y  s k i l l  i n  t h e  a r t  

a t  t h e  t i n e  o f  t h e  F i s c h e r  p a t e n t  i n v e n t i o n  o r  t h e  G h a d i n i  p a t e n t  i n v e n t i o n .  

While t h e  i n p o r t a n c e  o f  t h e  b ranched  c h a i n  amino a c i d l a r m a t i c  arsino a c i d  

r a t i o  i s  s t r e s s e d  i n  t h e  F i s c h e r  s p e c i f i c a t i o n  and tne  c l a i m s ,  t h e r e  i s  no 

' 

i n d i c a t i o n  i n  t h e  r a t h e r  complex c l a i m s  of t h e  F i s c h e r  p a t e n t  t h a t  t h e  r e l a -  

t i o h s h i p s  among t h e  o t h e r  amino a c i d s  i n  t h e  fo rmula  a r e  u n i m p o r t a n t .  

?ne G h a d i n i  p a z e n t  r a n g e s  d o  n o t  a n t i c i p a t e  t'ne f i s c h e r  p a c e n t  r a n g e s  

b e c a u s e  c h r e e  of t h e  n i n e t e e n  amino a c i d s  a r e  n o t  found i n  t h e  o v e r l a p p i n g  

r a n g e s ,  and one w i t h  o r d i n a r y  s k i l l  i n  t h e  a r t  would n o t  h a v e  known w h e t h e r  

t h e s e  - t h r e e  a n i n o  a c i d s  were e s s e n t i a l  or had LO be i n  a p a r t i c u l a r  r e l a t i o n -  

s h i p  t o  o t h e r  amino a c i d s  t o  have  a b e n e f i c i a i  e f f e c t .  

Even i f  t h e  t h r e e  amino a c i d s  o u t s i d e  t h e  o v e r l a p p i n g  r a n g e s  i n  t h e  

- two p a L e n t s  were c o n s i d e r e d  t o  b e  i n s i g n i f i c a n t  o r  n n e s s e n t i a l  by t h o s e  w i t h  

' o r d i n a r y  s k i l l  i n  t h e  a r t ,  t h o s e  w i t h  s k i l l  i n  t h e  a r t  s t i l l  woul'd n o t  h a v e  

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

l o w e r  r a n g e  o f  t h e  r a t i o s  o f  b ranched  c h a i n  amino a c i d s  i n  G h a d i m i ' s  c l a i m  

. r a n g e s  for p a t i e n t s  w i t h  s e v e r e  l i v e r  d i s e a s e ,  u n l e s s  t h e y  were aware  of t h e  

F i s c h e r  p a t e n t  i n v e n t i o n .  S e e  p. 47-48 be low.  Al though a new u s e  f o r  a p r o d u c t  

w i l l  n o t  a v o i d  a n t i c i p a t i o n ,  a p e r s o n  r e a d i n g  t h e  Ghadimi p a t e n t  a l o n e  would 

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

had  t h i s  new u s e .  . 

The Ghadimi p a t e n t  t h e r e f o r e  d i d  n o t  p l a c e  t h e  i n v e n t i o n  of t h e . F i s c h e r  

p a t e n t  i n  t h e  p o s s e s s i o n  of  t h e  p u b l i c ,  and t h e  F i s c h e r  p a t e n t  i s  n o t  i n v a l i d  

a s  a n t i c i p a t e d  by Gh?d$mi u n d e r  S e c t i o n  1 0 2 .  
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( d )  S e c t i o n  103 

S e c t i o n  103 o f  the  P a t e n t  Act (35 U . S . C . A .  1 0 3 )  s t a t e s :  

A p a t e n t  may not be obta ined  though t h e  i n v e n t i o n  
i s  not  i n d e n t i c a l l y  d i s c l o s e d  o r  d e s c r i b e d  a s  s e t  f o r t h  
i n  s e c t i o n  102 o f  t h i s  t i t l e ,  i f  the d i f f e r e n c e s  between 
t h e  s u b j e c c  m a t t e r  sought t o  be patented  and t h e  p r i o r  
a r t  a r e  such t h a t  the  s u b j e c t  m a r t e r  a s  a whole would 
have been o b v i o u s - a t  t h e  time t h e  i n v e n t i o n  was m'ade t o  
.% person having o r d i n a r y  s k i l l  i n  t h e  a r t  t o  which s a i d  
s u b j e c t  m a t t e r  p e r t a i n s .  P a t e n t a b i l i t y  s h a l l  n o t  be  
negat ived  by t h e  manner i n  which the  i n v e n t i o n  was made. 

I n  Crzhan v .  John Deerc Company, 383 U.S .  1 ,  1 7  ( 1 9 5 0 )  t h e  Supreme Court 

s e t  f o r t h  the  s t e p s  which a r e  n e c e s s b r y  t o  determine whether a piztent i s  i n v a l i d  

under S e c t i o n  103 .  The scope and c o n t e n t  o f  the p r i o r  a r t  must be determined,  

d i f f e r e n c e s  between t h e  c l a i m s  i n  i s s u e  and t h e  p r i o r  art a r e  t o  be a s c e r t a i n e d ,  

2nd t h e  l e v e l  o f  ordinary  s k i l l  i n  t h e  p e r t i n e n t  a r t  r e s o l v e d .  A d e t e r m i n a t i o n  

then  m u s t  be made a s  t o  whether t h e  d i f f e r e n c e s  between t h e  claims i n  i s s u e  and 

t h e  p r i o r  a r t  would have been obvious  t o  a h y p o t h e t i c a l  person with o r d i n a r y  

s k i l l  i n  t h e  p e r t i n e n t  a r t  a t  t h e  time t h e  i n v e n t i o n  was made. 

The h y p o t h e t i c a l  person  w i t h  o r d i n a r y  s k i l l  i n  t h e  art a t  t h e  time o f  

t h e  a l l e g e d  i n v e n t i o n  would be deemed t o  have been aware o f  t h e  p r i o r  art  

i n  t h i s  f i e l d  o f  s tudy publ ished i n  t h e  United S t a t e s .  The l e v e l  o f  s k i l l  

of  such a person was ex t remely  h i g h .  S e e  p .  4 ,  supra .  

The p a r t i e s  have s t i p u l a t e d  t h a t  t h e  most p e r t i n e n t  p r i o r  a r t  i s  t h e  

1 9 7 4 ' F i s c h e r  a r t i c l e  and t h e  Ghadlmi p a t e n t .  Both t h e  F i s c h e r  a r t i c l e  and 

t h e  Ghadimi p a t e n t  conta ined  new i d e a s ,  c o n t r a s t i n g  w i t h  c o n v e n t i o n a l  t e a c h i n g  

a t  t h a t  time. Convent ional  t e a c h i n g  i n  t h e  e a r l y  1 9 7 0 ' s  was t h a t  excess 

, '  ' 
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nnmonia caused h e p a t i c  encephalopathy,  and t h a t  the a p p r o p r i a t e  t rea tment  

o f  s e v e r e  l i v e r  d i s e a s e  i n  c i r r h o t i c  p a t i e n t s  was t o  r e s t r i c t  p r o t e i n  a s  

one way t o  r e s t r i c t  t h e  production o f  ammonia i n  t h e  i n t e s t i n e s .  Although 

t h i s  could r e s u l t  i n  m a l n u t r i t i o n ,  i n  many c a s e s  p a t i e n t s  regained l i v e r  

f u n c t i o n  a f t e r  p r o t e i n  was r e s t r i c t e d  f o r  a s h o r t  t i m e ,  and were then a b i e  

t o  t o l e r a t e  p r o t e i n ,  s o  t h a t  s e v e r e  m a l n u t r i t i o n  over a long per iod  o f  time 

would n o t  o c c u r .  I n  c a s e s  where h e p a t i c  encephalopathy l a s t e d  a long t i m e ,  

m a l n u t r i t i o n  was i s e r i o u s  problem, b u t  t h e  a l t e r n a t i v e  o f  g i v i n g  adequate 

3 

p r o t e i n  could cause  death 

Tne response o f  p a t i e n t s  w i t h  s e v e r e  l i v e r  d i s e a s e  t o  p a r e n t e r a l  and 

e n t e r a l  amino a c i d  formulat ions  was not p r e d i c t a b l e  i n  the e a r l y  1 9 7 0 ' s .  

TR 422-423, 425-426, 7 7 2 ,  7 8 9 ,  Travenol E x .  26 .  

The exper imenta l  evidence developed by t h e  i n v e n t o r s  named i n  t h e  
---. 

F i s c h e r  p a t e n t  i n  t h e  e a r l y  1 9 7 0 ' s  and on which the F i s c h e r  p a t e n t  inven- 

t i o n  i s  based showed t h a t  a d m i n i s t r a t i o n  o f  amino a c i d s  i n  c e r t a i n  p a t t e r n s  

could  provide p r o t e i n  n u t r i t i o n  t o  dogs w i t h  s imulated severe  l i v e r  d i s e a s e  

without p r e c i p i t a t i n g  or e x a c e r b a t i n g  h e p a t i c  encephalopathy.  American E x .  

1 2 3 ,  TR 782.  

Reports  d e s c r i b i n g  abnormal plasma amino a c i d  p a t t e r n s  i n  l i v e r  d i s e a s e d  

p a t i e n t s  had appeared i n  t h e  l i t e r a t u r e  p r i o r  t o  t h a t  time. The s i g n i f i c a n c e  

o f  low plasma l e v e l s  o f  branched c h a i n  amino a c i d s  and e l e v a t e d  plasma l e v e l s  

o f  a romat ic  amino a c i d s  i n  l i v e r  d i s e a s e d  p a t i e n t s  had been recognized  i n  t h e  

1974 F i s c h e r  p r i o r  a r t  a r t i c l e .  American E x .  1 1 9 ,  p .  1 ,  TR 422. 
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I & a e  l i v e r  i s  o;)e  o f  t h e  body  organs t h a t  c e n  r e g e n e l a c e .  If a p a t i e n t  

czn t ) ~  m i r , : ~ : r i e d  o v e r  a s u f f i c i e n t  p e r i o d  of c ine K i t h  a d e q u a t e  n u t r i t i o n ,  

i n  mazy cases r h e  l i v e r  w i l l  r e p a i r  i t s e l f .  h i i e r i c a n  E x .  1 ,  c o l .  3 .  The 

f a c t  t h ; t  ir, rnanp i n s t a n c e s  t h e  l i v e r  c o u l d  r e p a i r  i t s e l f  was  known i n  t h e  

p r i o r  s r t ,  bu: how t o  k e e p  t h e  p a t i e n t  w i t h  s e v e r e  l i v e r  d i s e a s e  a l i v e  l o n g  

enough for t i , i s  t o  o c c u r  w a s  n o t  known. 
\ 

-l- , ne  c o n v e z t i o n z l  t r e a m e n t s  f o r  c o z p l e x  l i v e r  d i s e a s e  o r  s e v e r e  l i v e r  

damage i n  t n e  e a r l y  1970 ‘ s  were r e s t r i c t i n g  p r o t e i n ,  z.nd/or t h e  a d n i n i s t r a -  

i n  t h e  i n t e s t i n e s ,  (TI? 391-3921,  a n d / o r  g i v i n g  l a c c c l o s e ,  wh ich  p r o v i d e d  some 

n u t r i t i o n  w i t h o u t  p r o d u c i n g  much ainmonia. TR 392-393. \ .”zile t h e s e  conven-  

t ion;!  t r e a t m e n t s  d i d  n o t  a g g r a v a t e  h e p a t i c  e n c e p h e l o p a t h y ,  Khey d i d  n o t  

p r o v i d e  a d e q u a t e  n u t r i t i o n .  

‘ I  h o m a l i z a t i o n ”  1 of  a n i n o  a c i d  l e v e l s  i n  t h e  plasma by d i e t  h 2 s  b e e n  u s e d  
. .  

s u c c e s s f u l l y  where  i n d i v i d u a l  enzyme d e f i c i e n c i e s  were found i n  an  o t h e r w i s e  

h e a l t h y  l i v e r .  i n  t h e s e  p a t i e n t s ,  p r o t e i n  i n  t h e  d i e t  was n o t  t h r e a t e n i n g  t o  

t h e  h e a l t h  of t h e  pa t i en : .  The problem was t o  p r o v i d e  t h e  s p e c i f i c  p r o t e i n s  

which were l a c k i n g  d u e  t o  l i v e r  enzyme d e f i c i e n c y .  

Dr. F i s c h e r ‘ s  1974 ,  p r i o r  z r t  a r t i c l e  s u g g e s t e d  :he t h e o r y  o f  n o r m a l i z a t i o n  

o f  amino a c i d s  l e v e l s  i n  t h e  plasma of p a t i e n t s  wi th  s e v e r e  l i v e r  d i s e a s e  and  a 

t e n d e n c y  t o  h e p a t i c  e n c e p h a l o p a t h y ,  b u t  i t  was n o t  c o n v e n t i o n a l  a t  t h a t  t i m e ,  

and i t  had n o t  b e e n  t r i e d  on p a t i e n t s ,  e x c e p t  t o  t h e  e x t e n t  t h a t  FreAmine a n d  

FreAmine E ,  which  added  some b r a n c h e d  c h a i n  amino a c i d s  a l o n g  w i t h  o t h e r  amino 

a c i d s  t o  t h e  d i e t  o f  p a t i e n t s  w i t h  s e v e r e  l i v e r  d i s e a s e ,  had b e e n  t r i e d  

u n s u c c e s s f u l l y .  T r a v e n o l  E x .  27.  

42 



P r i o r  t o  1 9 7 4 ,  i t  was known t h a t  t h e  amino a c i d  p a t c e r n s  i n  t h e  plasma 

o f  p a t i e n t s  . w i t h  d i s e a s e d  l i v e r s  were a b n o r m a l .  I n  d i s e a s e s  i n v o l v i n g  t h e  

l a c k  o f  an  enz>-me i n  t h e  l i v e r ,  c a u s i n g  one o r  more amino a c i d s  t o  be o u t  o f  

b a l a n c e ,  " n o r n a l i z a t i o n "  of t h e  amino a c i d  p a t t e r n s  i n  t h e  plasma was a c h i e v e d  

by i n c r e a s i n g  t h e  amount of  t h e  amino a c i d s  i n  t h e  d i e t  t h a t  were l o w  i n  t h e  

amino a c i d  p a t t e r n  i n  t h e  p l a s m a ,  and d e c r e a s i n g  t h e  anourit  o f  a n i n o  a c i d s  i n  

t h e  d i e t  t h a t  were  h i g h  i n  t h e  amino a c i d  p a t t e r n  i n  t h e  p l a s m .  These  p a t i e n t s  
\ 

had normal  f u n c t i o n i c g  l i v e r s  e x c e p t  f o r  t h e  s i n g l e  enz>me d e f i c i e n c y .  

The 1974 F i s c h e r  a r t i c l e  s u g g e s t e d  t h a t  s i n c e  p a t i e n t s  w i t h  e n c e p h a l o p a t h y  

had a low r a t i o  o f  b r a n c h e d  c h a i n  amino a c i d s  t o  o t h e r  a n i n o  a c i d s ,  compared 

w i t h  t h e  r a t i o  i n  normal  p l a s m a ,  i t  would b e  a good i d e a  t o  t r y  t o  r a i s e  t h e  

l e v e l  of b r a n c h e d  c h a i n  amino a c i d s  t o  o t h e r  amino a c i d s  i n  t h e  p l a sma ,  t o  

n o r u a l i z e  t h e  amino a c i d  r a t i o ,  by g i v i n g  t h e  p a t i e n t  ( e i t h e r  o r a l l y  or 

d i r e c t l y  i n t o  t h e  p l a s m a )  a f o r m u l a  h i g h  i n  b r a n c h e d  c h a i n  amino a c i d s .  

F i s c h e r  c l e a r l y  s u g g e s t e d  i n  h i s  1974 a r t i c l e  t h e  g e n e r a l  i d e a  which was 

l a t e r  p a t e n t e d  i n  t h e  F i s c h e r  p a t e n t ,  and t h e  g e n e r a l  o u r l i n e  of  t h e  e x p e r i -  . 

m e n t s  t h a t  h e  and t h e  o t h e r  i n v e n t o r s  were a b o u t  t o  make which r e s u l t e d  i n  t h e  

F i s c h e r  p a t e n t  a p p l i c a t i o n .  

The 1974 a r t i c l e  d i d  n o t  d i s c l o s e  t h e  e x a c t  f o r m u l a  which would be t r i e d .  

T h a t  fo rmula  was d e v e l o p e d  by Dr. Yos'nimura and Dr. F i s c h e r  s h o r t l y  a f t e r  t h e  

r e p o r t  t h a t  l a t e r  became t h e  F i s c h e r  1974 a r t i c l e  was f i r s t  p r e s e n t e d  i n  May, 

1 9 7 3 .  Even when t h e  e x a c t  f o r m u l a  was d e c i d e d  upon ,  n o  one c o u l d  p r e d i c t  w h e t h e r  

t h e  h i g h  r a t i o  o f  b r a n c h e d  c h a i n  t o  a r o m a t i c  amino a c i d s  would s u r v i v e  in t6e 

p la sma  of  p a t i e n t s  w i t h  s e v e r e  l i v e r  d i s e a s e ,  a s  t h e  b l o o d  c i r c u l a t e d  r e p e a t e d l y  

t h r o u g h  a p a r t i a l l y ,  f u n c t i o n i n g  l i v e r .  The F i s c h e r  a r t i c l e  s u g g e s t e d  t h a t  
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someone s h o u l d  t r y  t o  g i v e  p a t i e n t s  w i th  s e v e r e  l i v e r  d i s e a s e  amino a c i d s  w i t h  

a high r a t i o  of  b r a n c h e d  c h a i n  amino a c i d s  t o  a r o m a t i c  amino a c i d s .  Wh2t was 

not '  k n o w  v a s  what a p a r t i a l l y  f u n c t i o n i n g  o r  i n j u r e d  l i v e r  would do t o  t h e  

l e v e l s  of amino a c i d s  c i r c u l a t i n g  t h r o u g h  t h e  l i v e r  a c  f r e q u e n t  i n t e r v a l s .  

Kould c e r t a i n  a n i n o  a c i d s  be  a b s o r b e d  i n t o  o t h e r  o r g a n s  d e p r i v e d  of t h e i r  

normal  n u t r i e n t  s o u r c e s ?  Would t h e  m a l f u n c t i o n i n g  l i v e r  c o n t i n u e  t o  manufac- 

t u r e  e x c e s s i v e  a r c r z t i c  amino a c i d s ,  r e g a r d l e s s  of  b n a t  was added t o  t h e  
$ 

plzsma?  \<as  t h e  1zs-z-mower e f f e c t  o f  t h e  h e a l t h y  l i v e r  so dsmaged t h a t  t h e  

n a m s l i z l n g  e f f e c t  of a d d i n g  needed  amino a c i d s  t o  t h e  p lasma would l a s t  o n l y  

u n t i l  t h e  b lood  c i r c a l a t e d  t h r o u g h  t h e  l i v e r  a g a i n ?  Could  a ' n o m a l  p a t t e r n  of  

amino a c i d s  i n  t h e  plasma be  m a i n t a i n e d  for more t h z n  an  hour o r  two? The 

f a c t  t h a t  n o r m a l i z a t i o n  had worked w i t h  an o t h e r w i s e  h e a l t h y  liver w i t h  an enzyme 

d e f i c i e n c y  d i d  n o t  mean t h a t  g i v i n g  t h e  p a t i e n t  a c o m p e n s a t i n g  p a t t e r n  of amino 

a c i d s  would n o r m a l i z e  t h e  abnormal  p a t t e r n  of amino a c i d s  i n  the plasma of a 

p a t i e n t ' w i t h  a s e v e r e l y  d i s e a s e d  l i v e r .  

amino a c i d s  g i v e n  t o  p a t i e n t s  w i t h  s e v e r e  l i v e r  d i s e a s e  by a d m i n i s t e r i n g  FreAqine  

R a i s i n g  t h e  amount o f  b ranched  c h a i n  

and F r e h i n e  E had  r e s u l t e d  i n  lower  l e v e l s  of  b ranched  c h a i n  amino a c i d s  i n  

t h e  plasma a s  compared t o  t h e  plasma levels of  f a s t i n g  p a t i e n t s .  T r a v e n o l  Ex. 

26.  

It was n o t  known w h e t h e r  n o r m a l i z a t i o n  of  t h e  l e v e l s  of amino a c i d s  i n  t h e  

plasma would b e n e f i t  p a t i e n t s  w i t h  h e p a t i c  e n c e p h a l o p a t h y .  When a p a t i e n t  h a s  

an i n f e c t i o n ,  a n  a b n o r m a l l y  h i g h  l e v e l  o f  w h i t e  b lood  c e l l s  i s  d e s i r a b l e  t o  f i g h t  

t h e  , i n f e c t i o n  e v e n  though i t  d o e s  n o t  r e f l e c t  t h e  normal  blood p a t t e r n  o f  a , h e a l t h y  

p e r s o n .  T h e r e  was a s u s p i c i o n  b u t  no p roof  t h a t  an  abnorma l  p lasma amino a c i d  

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

, I #  
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To anyone w i t h  o r d i n a r y  s k i l l  i n  t h e  a r t ,  t h e  1974 Fischer a r t i c l e  

m a d e  i t  obviqus t o  t r y  a f o r m u l a  w i t h  a h i g h  r a t i o  of  b ranched  c h a i n  amino 

a c i d s  t o  a r o n a t i c  amino a c i d s .  T h e  CCPA, however ,  h a s  h e l d  r e p e a t e d l y  t h a t  

a c h e n i c a l  f o r m u l a t i o n  i s  no t  n e c e s s a r i l y  o b v i o u s  u n d e r  S e c t i o n  103 m e r e l y  

becau se  i t  v a s  " o b v i o u s  t o  t r y "  t h e  f o r m u l a t i o n .  See I n  re P a n t z e r ,  341 F .2d  

1 2 1 ,  144 USPQ 415 (CCPA 1 9 6 5 ) .  Wnether an i n v e n t i o n  i s  nonobv ious  u n d e r  

S e c t i o n  103 depends  upon t h e  s t a n d a r d s  s e t  o u t  i n  Graham v. D e e r e .  

\ 

Respondents  a r g u e  t h a t  t h e  independen t  deve lopment  of s i m i l a r  f o r m u l a s  

b y  D r .  F i s c h e r  and Dr. Yoshimura shows t h e  o b v i o u s n e s s  o f  t h e .  F080 f o r m u l a t i o n .  

S h a n k l i n  Corp .  v .  S p r i n g f i e l d  Pho to  Mount C o . ,  521 F .2d  609, 187 USF'Q 129 

( 1 s t  Cir .  19751,  c e r t .  d e n i e d ,  424 U.S. 914.  S i m i l a r  f o r m u l a s  were d e v e l o p e d ,  

however ,  o n l y  b e c a u s e  b o t h  Dr. F i s c h e r  and D r .  Yoshimura wanted t o  t r y  a h i g h  

r s t i o  of  b ranched  c h a i n  amino a c i d s  t o  a r o m a t i c  amino a c i d s  i n  c o n n e c t i o n  w i t h  

h e p a t i c  e n c e p h a l o p a t h y .  Tnis i d e a  was n o t  o b v i o u s  t o  o t h e r s  a t  t h a t  t i m e ,  and  

t h e  fo rmula  a g r e e d  upon was u n t r i e d  and s p e c u l a t i v e  as t o  i t s  e f f e c t s  upon 

p a t i e n t s  w i t h  h e p a t i c  e n c e p h a l o p a t b y .  

T r a v e n o l  a l s o  a r g u e s  t h a t  t h e  F i s c h e r  c l a i m s  were o b v i o u s  b e c a u s e  t h e  

p a t e n t  f o r n u l a  r e f l e c t s  o n l y  t h e  c a l c u l a t i o n s  which would h a v e  r e s u l t e d  f rom 

known n o r m a l i z a t i o n  t e c h n i q u e s  which c o u l d  have  been  followed by anyone  u s i n g  

t h e  i n f o m a t i o n  on abnormal  plasma amino a c i d  l e v e l s  found i n  t h e  F i s c h e r  1974 

a r t i c l e .  Amino a c i d  n o r m a l i z a t i o n  t e c h n i q u e s  had - n o t  b e e n  t r i e d  wi th  p a t i e n t s  

w i t h  e n c e p h a l o p a t h y ,  however ,  and . t h i s  i s  n o t  s u r p r i s i n g  b e c a u s e  a t  t h a t  t i m e '  

many p a t i e n t s  w i t h  i n c i p i e n t  e n c e p h a l o p a t h y  g o t  worse when t h e y  were g i v e n  

p r o t e i n ,  p r o t e i n  was known t o  c r e a t e  ammonia, and ammonia w a s  t h o u g h t  t o  
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a g g r a v a t e  e n ~ e p b ~ z i o p a t h y .  E f f o r t s  were b e i n g  rcade t o  r e d u c e  t h e  a a i o n i a  

g ? n s r s . t e d  b y  c e r t a i n  t y p e s  of  p r o t e i n s ,  bu: t h e  concepr .  t h a t  nore  b r a n c h e d  

c h a i n  amino a c i d s  m i g h t  have  a b e n e f i c i a l  e f f e c t  on e n c i ? h a l o p a t h y  was Dr. 

F i s c h e r ' s  i d e a ,  and i t  was e x t r e m e l y  c o n t r o v e r s i a l .  hnen  t h e  F080 f o r m u l a  

was t r i e d  on d o g s ,  t h e  r e s u l t s  were s u r p r i s i n g  e v e n  t o   ne i n v e n t o r s .  TR 

775-775. The r e s u l t s  vere c o n t r a r y  t o  t h e  e x p e c t a c i o n s  o f  T r a v e n o l ' s  d i r e c t o r .  

Amer ican  G : ,  2 7 .  The problem of S e v e r e  l i v e r  d i s e a s e  GSS c o c p l e x ,  i n v o l v i n g  

600 er,z);ne s y s c e n s ,  u n l i k e  single enzyme d e f i c i e n c y  d i s e a s e s  (TR 4 1 5 ,  A T e r i c a n  

E x .  7 8 ,  p .  420-421), ana t h e  s o l u E i o n  of  Ehe F i s c h c r  p z t e n t  i n v e n t i o n  was 

u n p r e d i c t a b l e  and s u r p r i s i n g .  TR 772 ,  775-775, 171-172.  

' I n  September  1 9 7 2 ,  Dr. Law made an  o r a l  p r e s e n t E t i o n  i n  Mexico C i t y .  

T h i s  oral p r e s e n t a t i o n  d i d  n o t  constitute p r i o r  a r t  u n d e r  S e c t i o n  1 0 2 .  At 

t h e  t i n e  o f  h i s  o r a l  p r e s e n t a t i o n ,  n o  w r i t t e n  v e r s i o n  h z d  been  p r e p a r e d .  

Dr. Law s e n t  one c o p y  o f  a l a t e r  w r i t t e n  v e r s i o n  t o  a r e p r e s e n t a t i v e  of  

McGaw L z b o r a t o r i e s .  A w r i t t e n  sumnary o f  t h e  o r a l  p r e s e n t a t i o n  was 

d i s t r i b u t e d ,  b u t  i t  d i s c l o s e d  n o t h i n g  Ebout  r a i s i n g  t h e  r a t i o  of b r a n c h e d  

c h a i n  amino a c i d s  t o  a r o m a t i c  amino a c i d s .  

Even i f  Dr. Law' s  p r e s e n t a t i o n  had been  p r i o r  a r t ,  h e  o u t l i n e d  wha t  W G S  

a l r e a d y  known and s u g g e s t e d  a r e a s  f o r  a d d i t i o n a l  e x p e r i m e n t s .  Dr.  Law t e s t i -  

f i e d  i h a i  h i s  ?lexica C i t y  p r e s e n t a t i o n  w s s  l e s s  p e r t i n e n t  t h a n  t h e  F i s c h e r  

a r t i c l e  t o  t h e  F i s c h e r  p a t e n t .  Dr. Law was i n t e r e s t e d  i n  a n u t r i t i o n a l  

a p p r o a c h ,  while Dr. F i s c h e r  was p r i m a r i l y  i n t e r e s t e d  i n  a f o r m u l a  t h a t  would 

p r e v e n t  or t r e a t  h e p a t i c  e n c e p h a l o p a t h y  by r e d u c i n g  t h e  number of f a l s e  neu ro -  

t r a n s m i t t e r s  i n  t h e  b r a i n .  
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A l t i o u g h  t h e  1972 p r e s e n t a t i o n  by Dr. Law i s  n o t  p r i o r  r?rt t o  t n e  inven-  

t i o n  of t h e  F i s c h e r  p a t e n t ,  i t  was i n f o m a t i o n  known t o  t h e  i n v e n t o r s  b e f o r e  

t h e  paLent  a p p l i c a t i o n  was f i l e d .  I t  d i d  n o t  d i s c l o s e  t h e  F i s c h e r  p a t e n t  

i n v e n t  i o n .  

The F i s c h e r  1974 a r t i c l e  i t s e l f  d i s c l o s e d  t h e  c o n c e p t  o f  t h e  h i g h  r a t i o  

of b r a n c h e d  c h a i n  amino a c i d s  t o  a r o m a t i c  amino a c i d s ,  b u t  i t  d i d  n o t  d i s c l o s e  

ir s p e c i f i c  f o r n u l a ,  o r  prove  t h a t  t h e  f o m u l a  worked.  There w a s  enough m y s t e r y  

a b o u t  how a s e v e r e i y  d i s e a s e d  o r  daruiged l i v e r  f u n c t i o n e d  s o  t h a t  i t  was n o t  

c l e a r  t h a t  t h e  c o n c e p t  would ~ ‘ o r k .  The F i s c h e r  p a t e n t  i s  n o t  i n v a l i d  a s  o b v i o u s  

b a s e d  on t h e  d i s c l o s u r e s  i n  t h e  1974 F i s c h e r  a r t i c l e .  

The Ghadimi p a t e n t  c l a i m e d  amino a c i d  f o r n u l a t i o n s  w i t h i n  r a n g e s  which 

o v e r l s p p e d  t h e  r a n g e s  of  t h e  F i s c h e r  p a t e n t .  Vhere t h e  p r o d u c t s  were i n  over-  

l a p p i n g  r a n g e s ,  t h e  Ghadimi f o r m u l a t i o n s  would n a v e  t h e  same e f f e c t  on l i v e r -  

d i s e a s e d  p a t i e n t s  as t h e  F i s c h e r  f o r m u l a t i o n s .  O t h e r  f o r m u l a t i o n s  c o v e r e d  by 

t h e  lower  r a n g e s  o f  t h e  Ghadimi p a t e n t  c o u l d  have  made p a t i e n t s  w i t h  s e v e r e  

l i v e r  d i s e a s e  worse r a t h e r  t h a n  b e t t e r ,  however ,  and t h e  Ghadimi p a t e n t  d i d  

n o t  t e a c h  t h i s  d i s t i n c t i o n .  

Where t h e  p r i o r  a r t  c l a i m s  r a n g e s  o f  i n g r e d i e n t s  which o v e r l a p  t h e  

r a n g e s  of  t h e  same i n g r e d . i e n t s  i n  t h e  p a t e n t  i n  i s s u e ,  t h e  c l a i m s  i n  t h e  

second p a t e n t  a r e  pr ima f a c i e  o b v i o u s  u n d e r  S e c t i o n  103  u n l e s s  t h e r e  i s  

e v i d e n c e  of c r i t i c a l i t y  o f  t h e  c l a i m e d  r a n g e s  a s  opposed t o  t h e  o v e r l a p p i n g  

p r i o r  a r t  r a n g e s .  I n  r e  M a l a g a r i ;  499 F.2d 1297 ,  182 USPQ 549 (CCPA 19741,  

A p p l i c a t i o n  o f  C l i n t o n ,  527 F.2d 1226 ,  1228-23, 188 USPQ 365 (CCPA 19761,  and  
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A’pplication o f  Hoeschele,  406 F . 2 d  1403, 1406, 160 USPQ 609 (CCPX 1 9 6 9 ) .  The 

c r i t i c a l i t y  o f  the  claimed ranges  can be shown by shoving unexpected p r o p e r t i e s  

i n  t h e  ranges c la imed i n  t h e  second p a t e n t .  

I n  I n  r e  A l l e r ,  Lacey and H a l l ,  220 F.2d 454, 105 USPQ 233 (CCPA 1 9 5 5 ) ,  

i t  was held t h a t  t h e  o p c i n i z a t i o n  o f  a c o n d i t i o n  by r o u t i n e  e x p e r i m e n t a t i o n ’  

was not p a t e n t a b l e ,  b u t  where a c r i t i c a l  range g i v e s  an improved r e s u l t ,  t h e  

d i s c o v e r y  o f  the range i s  p a t e n t a b l e .  The c r i t i c a l  range is d e s c r i b e d  as a 

p r e v i o u s l y  unrecog7,;zed r e s u l t - e f f e c t i v e  v a r i a b l e .  I n  r e  Y a t e s  663 F.2d 1054, 

2 1 1  QSPQ 1149  (CCPA 1981) .  
&3J 

Respondents c i t e  c a s e s  such as  U.S. I n d u s t r i e s ,  I n c .  v .  Korton C o . ,  210 

USPQ 94 ( N . D . N . Y .  1980)  t o  support their p o s i t i o n  t h a t  the F i s c h e r  patent  

c l a i m  ranges  were n o t  c r i t i c a l .  I n  t h e  c a s e s  c i t e d  by r e s p o n d e n t s ,  however, 

t h e  ranges  claimed t o  be c r i t i c a l  were a l r e a d y  known t o  produce b e t t e r  r e s u l t s  

i n  t h e - p r i o r  a r t .  C a r t e r - W a l l a c e ,  Xnc. v .  G i l l e t t e  Co. ,  673 F.2d 10,  214 USPQ 

’ 497 ( 1 s t  C i r .  1982) i s  n o t  i n  p o i n t .  

Respondents a l s o  contend t h a t  t h e  p a t e n t e e  must c l a i m  the exact range 

w i t h i n  which  t h e  improved r e s u l t s  o c c u r .  I n  I n  r e  ir’aymouth and Koury, 499 

F.2d 1 2 7 3 ,  182 USPQ 290 (CCPA 19741, t h e  CCPA h e l d  t h a t  a cla imed range 

was c r i t i c a l  even though a d e v i c e  m i g h t  o p e r a t e  over  a d i f f e r e n t  range 

from t h a t  c la imed.  The c o u r t  noted t h a t  t h e r e  was a d i f f e r e n c e  i n  kind 

r a t h e r  than i n  degree .  The f a i l u r e  o f  t h e  F i s c h e r  p a t e n t  t o  e s t a b l i s h  t h e  

p r e c i s e  p o i n t  a t  which  t h e  h i g h e r  r a t i o  o f  branched c h a i n  amino a c i d s  W i l l  

b e n e f i t  p a t i e n t s  w i t h  severe  l i v e r  d i s e a s e  w i l l  not i n v a l i d a t e  t h e  p a t e n t  

c l a i m s .  The r e s e a r c h  n e c e s s a r y  t o  f i n d  t h i s  p o i n t  would be e n d l e s s .  

I n  r e  S a r e t t ,  327  F.2d,.1005, 140 USPQ 474 (CCPA 1964). 

See 
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The claimed ranges i n  t h e  F i s c h e r  patent  a r e  d i f f e r e n t  i n  k i n d  from 

t h e  G h a d i m i  r a n g e s ,  and a r e  not j u s t  d i f f e r e n t  i n  degree .  

C r i t i c a l i t y  can be shown h e r e .  Formulations f a l l i n g  w i t h i n  the lower 

ranges o f  t h e  F i s c h e r  patent  ( l i k e  FreAmine and FreArnine E) can e x a c e r b a t e  

h e p a t i c  encephalopathy.  Formulations f a l l i n g  w i t h i n  t h e  F i s c h e r  patent  c l a i m  

ranges (over lapping  t h e  upper Ghadirni ranges )  a r e  s u r p r i s i n g l y  b e n e f i c i a l  i n  

t h e  treatment o f  h e p a t i c  encephalopathy,  and t h i s  was an unexpected property 
$ 

not d i s c l o s e d  i n  the,Ghadimi p a t e n t .  

The G h a d i m i  patent  mentions " l i v e r  d i s e a s e "  i n  column ? , . l i n e  4 0 ,  where 

i t  i s  noted t h a t  i n  m i l d  parenchymal l i v e r  d i s e a s e ,  t h e  f i r s t  abnormal f inding  

i s  o f t e n  i n c r e a s e d  blood t y r o s i n e .  Tne c o n t e x t  o f  t h i s  r e f e r e n c e  t o  l i v e r  

d i s e a s e  i s  t o  show t h e  m e t a b o l i c  pathway f o r  t y r o s i n e .  TR 1 5 7 1 - 1 5 7 4 ,  American 

E x .  5 .  It d i d  not teach  t h a t  only products w i t h  branched c h a i n  amino a c i d s  i n  

t h e  h igher  ranges o f  t h e  Ghadimi patent  would be h e l p f u l  t o  p a t i e n t s  w i t h  

s e v e r e  l i v e r  d i s e a s e .  
-_ - 

The Ghadimi p a t e n t  d i s c l o s e s  some formulat ions  having a high r a t i o  o f  

branched c h a i n  amino a c i d s  t o  aromat ic  amino a c i d s ,  a n d  o t h e r s  t h a t  do n o t .  

Ghadimi d i d  not t e a c h  t h e  c r i t i c a l  importance o f  t h i s  high branched c h a i n  

amino a c i d s  r a t i o ,  f o r  p a t i e n t s  with s e v e r e  l i v e r  d i s e a s e .  Ghadimi's formu- 

l a t i o n s  cover  ranges  t h a t  a r e  a l s o  covered by the ranges i n  t h e  F i s c h e r  

p a t e n t ,  b u t  Ghadimi does not teach  t h e  same i n v e n t i o n .  

There a r e  s i g n i f i c a n t  d i f f e r e n c e s  between t h e  p r i o r  a r t  and t h e  c l a i m s  , 

i n  i s s u e ,  and t h e s e  d i f f e r e n c e s  would not have been obvious t o  a h y p o t h e t i c a l  

person w i t h  o r d i n a r y  s k i l l  i n  the a r t  i n  the e a r l y  1 9 7 0 ' s .  The F i s c h e r  p a t e n t  

is not i n v a l i d  a s  obvious under S e c t i o n  103 i n  view o f  t h e  Ghadimi p a t e n t .  
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S e ' c o n d a r v  Consideration Under S e c t i o n  103 

I n  Graham v .  John D e e r e ,  ( 3 8 3  U . S .  1 ,  a t  1 7 )  t h e  Supreme Court a l s o  

i n d i c a t e d  t h a t  secondary  c o n s i d e r a t i o n s  might be important i n  determining 

nonobviousness under S e c t i o n  1 0 3 :  

Such secondary c o n s i d e r a t i o n s  a s  commerical s u c c e s s ,  long  
f e l t  but  unsolved needs ,  f a i l u r e  o f  o t h e r s ,  e t c . ,  might be  
u t i l i z e d  t o  g i v e  l i g h t  t o  the c i r c u m s t a n c e s  surrounding the  
o r i g i n  o f  c'ne s u b j e c t  m a t t e r  sought t o  be patenced .  As 
i n d i c i a  cf obvious or n6nobviousness ,  t h e s e  i n q u i r i e s  may 
have r e l e v a n c y .  

The i d e a s  s e t  ' f o r t h  by Dr. F i s c h e r  were not  widely  accepted  i n  t h e  

s c i e n t i f i c  comnunity i n  the 1970 ' s .  (American E x .  119; TR 134, 426-427, 

764; American Ex. 80, p .  75). I n  t h e  l a t e  1970 's  and e a r l y  1?80 ' s ,  

T r a v e n o l ' s  own m e d i c a l  d i r e c t o r ,  Dr. Robert  Ausrnan, s t a t e d  t h a t  he  d id  

not b e l i e v e  t h e r e  was any r e a s o n  f o r  assuming t h a t  t h e  n o r m a l i z a t i o n  o f  

plasma amino a c i d  l e v e l s  would have any e f f e c t  on h e p a t i c  encephalopathy,  

end he quest ioned the s a f e t y  o f  employing s o l u t i o n s  designed t o  make t h a t  

c o r r e c t i o n .  (Aiinerican Ex.  27, p .  2).  

Yet  as soon a s  t h e  F i s c h e r  p a t e n t  formulat ion  become a v a i l a b l e  on 

the market i t  was success fu l ,  and Travenol  immediately began t o  c o n s i d e r  

deve loping  a product t o > f i l l  t h e  same needs. 

The F i s c h e r  p a t e n t  formulat ion  was a commercial s u c c e s s ,  and i t  f i l l e d  

a p r e v i o u s l y  unsolved n e e d ,  t h a t  o f  providing  adequate  n u t r i t i o n  t o  p a t i e n t s  

s u f f e r i n g  from v a r i o u s  d e g r e e s  o f  h e p a t i c  encephalopathy.  

a p a t i e n t  out o f  h e p a t i c  coma. T h i s  does  not  n e c e s s a r i l y  mean t h a t  t h e  p a t e n t  

Sometimes i t  brought 

, '  
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was n o n o b v i o u s .  I t  i s  u n l i k e l y  t h a t  t h e  f o r m u l a t i o n  w a s  o b v i o u s  b u t  that  no 

one  c h o s e  t o  d e v e l o p  i t  b e c a u s e  o f  t h e  e x p e n s e  i n v o l v e d ,  b e c a u s e  a s  soon  a s  

YcGav b e g a n ' t o  s e l l  t h e  p r o d u c t ,  T r a v e n o l  s o u g h t  t o  p r o d u c e  a c o m p e t i t i v e  

p r o d u c t .  The c o u r t s  have  held t h a t  commercia! s u c c e s s  i s  an i n d i c a t i o n  o f  

n o n o b v i o u s n e s s  u n d e r  S e c t i o n  103 wnere t h e  q u e s t i o n  i s  c l o s e .  
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3 .  In f r ingement  o f  the  F i s c h e r  P a t e n t  

h e r i c a n  contends  t h a t  "Travasorb H e p a t i c , "  t h e  product  made by T r a v e n o l ,  

i n f r i n g e s  c l a i m s  1 ,  5 ,  6 ,  7, 9 ,  14 o f  t h e  F i s c h e r  p a t e n t  by a p p l i c a t i o n  o f  

t h e  d o c t r i n e  o f  e q u i v a l e n t s .  American does not  charge  l i t e r a l  in f r ingement  

o f  any c l a i m s .  TR 9 0 6 - 0 7 .  Even though some o f  the amino a c i d s  i n  Travasorb  

H e p a t i c  a r e  o u t s i d e  t h e  c la imed ranges  i n  t h e  F i s c h e r  p a t e n t  c l a i m s ,  American 

a r g u e s  t h a t  they   ET^ o u t s i d e  t h e  F i s c h e r  p a t e n t  ranges  o n l y  by " i n s i g n i f i c a n t  

arnoun t s . I '  

The d o c t r i n e  o f  e q u i v a l e n t s  i s  se t  f o r t h  i n  Graver  Tank & Mfg. Co.  v .  Linde 

A i r  Products  C o . ,  3 3 9  U . S .  605, 85 USPQ 3 2 8 ,  330-332 (1950) .  I n  t h a t  case t h e  

Suprzne Court r e c o g n i z e d  t h a t  t o  permit  i n i t a t i o n  cf a patented  i n v e n t i o n  

which does not copy e v e r y  l i t e r a l  d e t a i l  would be " t o  c o n v e r t  t h e  p r o t e c t i o n  

o f  t h e  p a t e n t  g r a n t  i n t o  a hollow and u s e l e s s  t h i n g . "  The " d o c t r i n e  o f  equi -  

valent-$" was c r e a t e d  t o  provide g r e a t e r  p r o t e c r i o n  for t h e  p a t e n t .  From 

t h e  beginning i t  was recognized  t h a t  t h i s  d o c t r i n e  would be  i n c o n s i s t e n t  wi th  

t h e  p a t e n t  law p r i n c i p l e  t h a t  t h e  c l a i m  i s  t h e  measure o f  t h e  p a t e n t  p r o t e c -  

t i o n ,  When one a p p l i e s  t h e  d o c t r i n e  o f  e q u i v a l e n t s ,  p r o t e c t i o n  i s  g i v e n  

beyond l i t e r h l  i n f r i n g e m e n t  o f  t h e  c l a i m .  

Two j u s t i c e s  d i s s e n t e d  t o  t h e  Graver  Tank d e c i s i o n ,  arguing  t h a t  t h e  

d o c t r i n e  o f  e q u i v a l e n t s  v i o l a t e d  t h e  p r i n c i p l e  t h a t  t h e  c l a i m  i s  t h e  measure 

o f  t h e  patent  g r a n t .  N e v e r t h e l e s s ,  under t h e  m a j o r i t y  o p i n i o n  i n f r i n g e m e n t  

c a n , b e  found i f  t h e  a l l e g e d l y  i n f r i n g i n g  p a t e n t  performs s u b s t a n t i a l l y  t h e  

same f u n c t i o n  i n  s u b s t a n t i a l l y  tfie same way t o  o b t a i n  s u b s t a n t i a l l y  t h e  same 

r e s u l t s .  

* 5 '  
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U n d e r  t h e  d o c t r i n e  of e q u i v a l e n t s ,  c o n s i d e r a t i o n  m u s t  be g i v e n  t o  t h e  

pur-pose f o r  which an i n g r e d i e n t  i s  u s e d ,  t h e  q u a l i t i e s  i t  h a s  when combined 

w i t h  t h e  o t h e r  i n g r e d i e n t s ,  and t h e  f u n c t i o n  which it i s  i n t e n d e d  t o  p e r f o n n .  

"An i m p o r t a n t  f a c t o r  i s  w h e t h e r  p e r s o n s  r e a s o n a b l y  s k i l l e d  i n  t h e  a r t  would 

h a v e  known of t h e  i n t e r c h a n g e a b i l i t y  of an  i n g r e d i e n t  n o t  c o n t a i n e d  i n  t h e  

p a t e n t  w i t h  one t h a t  was."  339 U.S. 605, 85 USPQ a t  331. 

The Supreme C o u r t  i n  Grave r  Tank s t a t e d  t h a t  a f i n d i n g  o f  e q u i v a l e n c e  i s  

a d e E e m i n a t i o n  of f a c t .  L i k e  any o t h e r  i s s u e  o f  f a c t ,  f i n a l  d e t e r m i n a t i o n  . 

r e q u i r e s  a " b a l a n c i n g  of  c r e d i b i l i t y ,  p e r s u a s i v e n e s s  and w e i g h t  of e v i d e n c e . "  

The d e g r e e  t o  which t h e  d o c t r i n e  of e q u i v a l e n t s  w i l l  be  used  t o  expand 

t h e  s c o p e  of  t h e  c l a i m  beyond t h e  l i t e r a l  tenus of t h e  c l a i m s  depends  t o  a 

c e r t a i n  e x t e n t  upon t h e  d e g r e e  of i n v e n t i o n  ( a  p a t e n c  on a p i o n e e r  i n v e n t i o n  

i s  e n t i t l e d  t o  a b r o a d e r  c o n s t r u c t i o n  t h a n  a p a t e n t  on a n a r r o w  improvement 

i n  a crowded f i e l d ) ,  and upon t h e  s c o p e  of  t h e  i n v e n t i o n  as d e s c r i b e d  i n  t h e  

s p e c i f i c a t i o n  r a t h e r  t h a n  a s  d e s c r i b e d  i n  a c l a i m  t h a t  i s  more n a r r o w l y  drawn 

t h a n  t h e  s p e c i f i c a t i o n .  C o n t i n e n t a l  P a p e r  Bag Co. v .  E a s t e r n  P a p e r  Bag Co.,  

210 U . S .  405 (1908).  

I n  t h i s  c a s e  t h e  i d e a  of n o r m a l i z i n g  t h e  p lasma of p a t i e n t s  w i t h  l i v e r  

enzyme d e f i c i e n c i e s  was known i n  t h e  p r i o r  a r t .  Dr. T u c k e r  t e s t i f i e d  t h a t  h e  

r a i s e d  t h e  amount o f  amino a c i d s  i n  t h e  food of p a t i e n t s  w i t h  l i v e r  enzyme 

d e f i c i e n c i e s  when t h e  l e v e l  o f  t h o s e  amino a c i d s  i n  t h e  p lasma was l o w ,  and 

v i c e  v e r s a .  

t o  p a t i e n t s  w i t h  s e v e r e  l i v e r  d i s e a s e ,  A t  t h e  t i m e  of t h e  p a t e n t  a p p l i c a t i o n ,  

The F i s c h e r  1974 a r e i c l e  d i s c l o s e d  t h e  same c o n c e p t  w i t h  r e s p e c t  

however ,  t h e  c o n v e n t i o n a l  t e a c h i n g  was t h a t  i t  c o u l d  b e  h a r m f u l  t o  a p a t i e n t  

. 
53 



w i t h  sever ' e  l i v e r  d i s e a s e  ( o t h e r  t h a n  enzyme d e f i c i e n c y )  t o  g i v e  him p r o t e i n .  

Dr. F i s c h e r  and Dr. Yoshimura were w i l l i n g  t o  t r y  a t h e o r y  which had been  used  

i n  ' 7 ; a t i e n t s  w i t h  l i v e r  enzyme d e f i c i e n c y  b u t  v h i c h  was c c n s i d e r e d  d a n g e r o u s  

f o r  p a t i e n t s  w i t h  damaged l i v e r s  o r  c i r r h o s i s .  The s p e c u l a t i v e  t h e o r y  t h a t  

t h e  h i g h  r a t i o  o f  b ranched  c h a i n  amino a c i d s  t o  a r o n a t i c  amino a c i d s  m i g h t  be  

b e n e f i c i a l  t o  t h e s e  p a t i e n t s  was known b u t  had n o t  b e e n  t e s t e d .  When t e s t e d ,  

Dr. F i s c h e r  and Dr. Yoshimura found t h a t  t h e  r e t i o  was b e n e f i c i a l  t o  p a t i e n t s  
$ 

v i t h  h e p a t i c  e n c e p r , a l o p a t h y .  I t . d o e s  n o t  m a t t e r  w h e t h e r  Dr. F i s c h e r ' s  t h e o r y  

of  vhy t h i s  r a t i o  worked i s  c o r r e c t .  The r a t i o  d i d  work,  snd  i t  was a m a j o r  

b r e a k t h r o u g h  t o  use i t  i n  c o n n e c t i o n  w i t h  p a t i e n t s  w i t h  s e v e r e  l i ve r  d i s e a s e ,  

r a t h e r  t h a n  o n l y  a n  enzyme d e f i c i e n c y .  

Tne F i s c h e r  p a t e n t  was no t  a " p i o n e e r "  p a t e n t  b e c a u s e  t h e  i d e a s  were  

known i n  t h e  p r i o r  a r t  and had  been  used  i n  t h e  c l o s e l y  r e l a t e d  f i e l d  of 

l i v e r  enzyme d e f i c i e n c y .  It was ,  however ,  more t h a n  a m i n o r  improvement  i n  

a crowded f i e l d ,  and i t  i s  e n t i t l e d  t o  a r e l a t i v e l y  b r o a d  r a n g e  of e q u i v a l e n t s .  

I 

-. 

Although t h e  a rgument  was made t h a t  enzyme d e f i c i e n c y  i s  also a l i v e r  d i s e a s e ;  

t h e  e f f e c t  of  t h e  l a c k  of a s i n g l e  enzyme i n  t h e  l i v e r  i s  t o  make t h e  s y n t h e s i s  

o f  c e r t a i n  amino a c i d s  i m p o s s i b l e .  The l i v e r  i s  o t h e r w i s e  h e a l t h y .  I n j u r y  t o  

o r  d i s e a s e  o f  t h e  l i v e r  c a n  be  much more c o m p l i c a t e d ,  and  t h e  c o n s e q u e n c e s  of 

c h a n g i n g  t h e  amino a c i d s  p a t t e r n  i n  t h e  food or i n  t h e  p lasma of a p a t i e n t  a r e  

much l e s s  p r e d i c t a b l e  i f  i t  i s  n o t  known how much l i v e r  f u n c t i o n  i s  l e f t  o r  i n  

what  manner t h e  i n j u r e d  or d i s e a s e d  l i v e r  w i l l  f u n c t i o n .  

Under t h e  d o c t r i n e  of  e q u i v a l e n t s ,  t h e  q u e s t i o n  is w h e t h e r  T r a v a s o r b  

H e p a t i c  uses s u b s t a n t i a l l y  t h e  same means t o  a c h i e v e  s u b s t a n t i a l l y  t h e  same 

r e s u l t s  i n  s u b s t a n t i a l l y  t h e  same way a s  t h e  a s s e r t e d  c la ims i n  the F i s c h e r  

p a t e n t .  
8 , '  
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The amino a c i d  i n g r e d i e n t s  of  t h e  T r a v a s o r b  H e p s t i c  p r o d u c t  a r e  shown 

on t h e  p r o d u c t  p a c k e t .  American Ex .  1 1 1 ,  T r a v e n o l  E x .  18 and s t i p u l a t i o n .  

Each p a c k e t  o f  T r a v a s o r b  H e p a t i c  p r o d u c t  i s  mixed w i t h  270 n l .  o f  w a t e r  i n  

a b l e z d e r  and t h e  r e s u l t i n g  s o l u t i o n  h a s  a v o l u n e  of a b o u t  350 n l .  T r a v e n o l  

E x .  50 ;  TR 1434 .  As r e c o n s t i t u t e d ,  t h e  amino a c i d s  p r e s e n t  i n  t h e  powder 

h a v e  t h e  c o n c e n t r a t i o n s  shown i n  column 6 of T r a v e n o l ' s  c o m p a r i s o n  c h a r t ,  

T r a v e n o l  Ex.  50 .  TR 1433-34. 

L'sing T r a v e n o l ' s  "mole c o n c e n t r a t i o n ' '  t h e o r y ,  T r a v a s o r b  H e p a t i c  i s  

a l m o s t  c o m p l e t e l y  o u t s i d e  o f  t h e  molar r a n g e s  i n  c l a i m  1 .  Under  t h i s  

t h e o r y  i t  would be i m p o s s i b l e  t o  f i n d  i n f r i n g e m e n t  u n d e r  t he  d o c t r i n e  of 

e q u i v a l e n t s .  As shown i n  T r a v e n o l  Ex. 5 0 ,  a f t e r  T r a v a s o r b  R e p a t i c  i s  mixed 

i n  a c c o r d a n c e  w i t h  t h e  d i r e c t i o n s ,  1 2  of t h e  14 amino a c i d s  a r e  p r e s e n t  i n  

T r a v a s o r b  H e p a t i c  i n  c o n c e n t r a t i o n s  l o w e r  t h a n  t h o s e  c l a i m e d  i n  c l a i m  1 of 

t h e  F i s c h e r  p a t e n t ,  and one amino a c i d  l i s t e d  i n  c l a i m  1 ( s e r i n e )  i s  n o t  

found i n  T r a v a s o r b  H e p a t i c .  T r a v e n o l  Ex. 50 ,  TR 1434-35. I f  T r a v e n o l ' s  

c o n s t r u c t i o n  of  "molar  r a n g e s "  i s  u s e d ,  t h e r e  i s  no l i t e r a l  i n f r i n g e m e n t  

n o r  i n f r i n g e m e n t  u n d e r  t h e  d o c t r i n e  o f  e q u i v a l e n t s .  

Under A m e r i c a n ' s  ' 'mo la r  r a t i o "  t h e o r y ,  u s i n g  a common f a c t o r  o r  m u l t i -  

p l i e r  of  6 ,  f i v e  of  t h e  f o u r t e e n  amino a c i d s  i n  T r a v a s o r b  B e p a t i c  are o u t s i d e  

t h e  d e f i n e d  m o l a r  r a n g e s  i n  c l a i m  1 .  S e r i n e  i s  n o t  p r e s e n t  i n  T r a v a s o r b  H e p a t i c ,  

and t h e  amounts of  t h r e o n i n e ,  a l a n i n e ,  p r o l i n e ,  and  g l y c i n e  i n  T r a v a s o r b  H e p a t i c  

a r e  o u t s i d e  t h e  m o l a r  r a n g e s  i n  t h e  p a t e n t  c l a i m s .  T r a v e n o l  Ex. 18 o r  American 

EX. 111; TR 264-65. 
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Threonine i s  c l a s s i f i e d  by Dr. Rose a s  an e s s e n t i a l  amino a c i d .  See 

p. 4 supra .  S e r i n e ,  a l a n i n e ,  p r o l i n e  and g l y c i n e  a r e  c l a s s i f i e d . b y  Rose 

a s  n o n - e s s e n t i a l  amino a c i d s .  The c l a s s i f i c a t i o n  o f  t h e  amino a c i d s  as  

e s s e n t i a l  means t h a t  they a r e  e s s e n t i a l  co  human n u t r i t i o n ,  and does not 

determine whether any o f  t h e s e  amino a c i d s  p l a y s  a s i g n i f i c a n t  r o l e  i n  

h e p a t i c  encephalopathy.  L a t e r  r e s e a r c h  has  shown t h a t  t h r e o n i n e  may n o t  

be a necessary  amino a c i d  i n  a s o l u t i o n  f o r  p a t i e n t s  w i t h  s e v e r e  l i v e r  
1 

d i s e a s e  because t h e  d i s e a s e d  l i v e r  may be a b l e  t o  n e t a b o l i z e  t h r e o n i n e  

even though i t  i s  not  p r o c e s s i n g  o t h e r  amino z c i d s .  TR 842-843 .  T h i s  was 

not known a t  t h e  time o f  t h e  F i s c h e r  p a t e n t  i n v e n t i o n .  

. T r a v e n o l  contends t h a t  because American has 'a l ready  b u i l t  i n  a p lus  or 

minus 2G5 f a c t o r  ( w i t h  a few v a r i a t i o n s )  f o r  all 1 9  o f  the claimed amino 

a c i d s ,  i t  a l r e a d y  h a s  an equiva lency  range b u i l t  i n t o  t h e  c l a i m s ,  and t h a t  

f u r t h e r  e x t e n s i o n  o f  t h e  a s s e r t e d  c l a i m s  t o  c o v e r  amino a c i d  l e v e l s  o u t s i d e  

t h e  claimed ranges would r e s u l t  i n  a doubling o f  t h e  range of t h e  e q u i v a l e n c y .  
- -  .. . 

Dr. Yoshimura, however, t e s t i f i e d  t h a t  the v a r i a n c e s  i n  t h e  ranges  reflected : 

manufacturing v a r i a t i o n s ,  l i m i t a t i o n s  on measuring a c c u r a c y ,  and h i s  prior 

e x p e r i e n c e  w i t h  FreAmine E .  Travenol E x .  6 1 .  T h i s  had noth ing  t o  do w i t h  

the d o c t r i n e  o f  e q u i v a l e n t s .  Dr. F i s c h e r  t e s t i f i e d  t h a t  t h e  ranges  a l s o  gave 

them some leeway b e c a u s e  they were not s u r e  t h a t  the precise FO8O formula used 

on dogs would work e q u a l l y  w e l l  on people .  TR 828.  It was Dr. Yoshimura, 

however, who put i n  t h e  r a n g e s .  Complainants would not be l i m i t e d  under the 

d o c t r i n e  o f  e q u i v a l e n t s  t o  t h e  ranges  s t a t e d  i n  c l a i m  1 because  t h e  20% range 

f a c t o r  was intended t o  c o v e r  v a r i a t i o n s  r e s u l t i n g  from an a t t e m p t  t o  reproduce 

F080  a s  c l o s e l y  a s  p o s s i b l e .  The t e s t  f o r  t h e  d o c t r i n e  o f  e q u i v a l e n t s  r e l a t e s  

L .. 



t o  w h e t h e r  s u b s t a n t i a l l y  t h e  same i n g r e d i e n t s  a c h i e v e  s u S s t a n r i a l l y  the sane 

r e s u l t s  i n  s u b s t a n t i a l l y  t h e  same way, w h e t h e r  t h o s e  w i t h  o r d i n a r y  s k i l l  i n  

th'e a r t  would r e c o g n i z e  c e r t a i n  i n g r e d i e n t s  a s  t h e  e q u i v a l e n t s  o f  one a n o t h e r ,  

and w h e t h e r  c e r t a i n  i n g r e d i e n t s  a r e  n o t  an  e s s e n t i a l  p a r t  of  t h e  c l a i m e d  

i n v e n t  i o n .  

Dr. F i s c h e r  t e s t * i f i e d  t h a t  a t  t h e  time of  t h e  i n v e n t i o n  h e  was n o t  s u r e  

what  r o l e  t h r e o n i n e  p l a y e d  i n  c o n n e c t  i o n  w i t h  e n c e p h z l o p s t h y .  TR 842-843. In 

v i e w  o f  t h i s ,  t h o s e  --*ith c r d i n a r y  s k i l l  i n  t h e  a r t  a t  t h e  t ime of t h e  F i s c h e r  

p a t e n t  invention would n o t  h a v e  known what  i n g r e d i e n t  would be " e q u i v a l e n t "  t o  

t h r e o n i n e  u n d e r  t h e  d o c t r i n e  o f  e q u i v a l e n t s ,  n o r  would one  w i t h  o r d i n a r y  s k i l l  

i n  t h e  a r t  a t  t h a t  time have  known w h e t h e r  t h r e o n i n e - w a s  en e s s e n t i a l  e l e m e n t  

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

n u t r i t i o n .  

D r .  F i s c h e r  t e s t i f i e d  t h a t  t h e  e f f e c t  o f  amino a c i d  s o l u t i o n s  was n o t  
-. 

r e a l l y  known u n t i l  t h e y  were t r i e d .  One amino a c i d  m i g h t  b e  i n c r e a s e d  t o  

s u c h  a h i g h  l eve l  t h a t  no  p r o t e i n  s y n t h e s i s  wo'uld o c c u r .  TR 835-836. One 

g o i n g  o u t s i d e  t h e  r a n g e s  g i v e n  i n  t h e  F i s c h e r  p a t e n t  c l a i m s  would b e  t a k i n g  

a r i s k  a s  t o . h o w  t h e  f o r m u l a  would work .  TR 828-846. 

The r e c o r d  shows t h a t  T r a v e n o l  d e v e l o p e d  T r a v a s o r b  H e p a t i c  w i t h  t h e  

e x p r e s s  i n t e n t i o n  of compe t ing  w i t h  A m e r i c a n ' s  H e p a t i c  A i d ,  and f i l l i n g  t h e  

same n e e d .  American Exs .  3 and 85 a t  64, 65.  Moreover ,  T r a v a s o r b  H e p a t i c  

i s  a d v e r t i s e d  a s  h a v i n g  t h e  s a m e ' m e d i c a l  b e n e f i t s  o r  r e s u l t s  a s  Hepat ic -Aid  

(wh ich  i s  c o v e r e d  by c l a i m  11, and t h e  T r a v a s o r b  H e p a t i c  b r o c h u r e  c i t e s  D r .  

F i s c h e r ' s  work a s  showing t h e  b e n e f i t s  o f  T r a v a s o r b  H e p a t i c .  
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DI. Tucker  testified that t h e  a p p l i c a t i o n  o f  t h e  f a c t o r  c f  6 to T r a v a s o r b  

Hepac ic  v o u l d  p r o d u c e  an unworkab le ,  m e d i c a l l y  unsound p r o d u c t  which c o u l d  n o t  

be'given t o  a p a t i e n t  b e c a u s e  of  m u l t i p l e  d e f e c t s  i n  f a t  s epa ra : ion ,  unc!issolved 

c r y s t a l s ,  and h i g h  o s m o l a r i t y .  TR 1370-73. The m u l t i p l i e r  o f  6 i s  a f a c t o r  

which shows t h e  maximum number o f  t h e  14 amino i c i d s  l i s t e d  i n  c l a i m  1 which 

a r e  a l s o  fouad i n  T r a v a s o r b  H e p a t i c  and which a r e  w i t h i n  the mola r  r a n g e s  of  

c la i r r !  1 ,  u s i n g  A m e r i c a n ' s  m o l a r  r a t i o  t h e o r y .  Under A m e r i c a n ' s  t h e o r y ,  however ,  

t h e  f a c t o r  of 6 i s . u s e d  o n l y  t o  show t h a t  n i n e  of t h e  a z i n o  a c i d s  i n  T r a v a s o r b  

\ 

H e p a t i c  a r e  i n  r a t i o s  c o v e r e d  by c l a i m  1 .  I t  i s  n o t  a d e s c r i p t i o n  3f t h e  

a c t u a l  p r o d u c t  t o  be g i v e n  t o  t h e  p a t i e n t .  See American Ex. 1 ,  column 5 .  

3r. T u c k e r ,  w i t h   he a s s i s t a n c e  of Dr. David Madoen, d e s i g n e d  T r a v a s o r b  

H e p a t i c .  TR 1345-47. Triey used  an extremely h i g h  r a t i o  of b ranched  c h a i n  

amino a c i d s  t o  a r o m a t i c  amino a c i d s .  They examined t h e  l i t e r a t u r e  t o  i d e n t i f y  

o t h e r  p o s s i b l e  c o n t r i b u t i n g  c a u s e s  of c o m p l i c a t i o n s  d u e  t o  l i v e r  d i s e a s e ,  and 

a s  a r e s u l t  t h e y  r e d u c e d  t h e  l e v e l  of u i e t h i o n i n e  t o  a minimum. TR 1348. They 

- -- 

r educed  t h e  l e v e l s  of a r o m a t i c  amino a c i d s  t o  t h e i r  minimums, and r e d u c e d  t h e '  

amounts  of ammoniagenic  amino a c i d s  t o  t h e i r  minimums. TR 1348-51.  They 

e l i m i n a t e d  t h e  h i g h l y  ammoniagenic  amino e c i d  s e r i n e  and r e d u c e d  t h e  h i g h l y  

ammoniagenic  a m i n o . a c i d  g l y c i n e .  TR 1350-51.  They r e d u c e d  h i s t i d i n e  and 

t r y p t o p h a n .  TR 1351. T r a v a s o r b  H e p a t i c  had a n  ammonia g e n e r a t i n g  f a c t o r  

of  o n l y  0.3. TR 1354-55. T r a v a s o r b  H e p a t i c  a l s o  h a s  a low o s m o l a r i t y ,  a n  

e a s i l y  t o l e r a t e d  f a t  s o u r c e  of medium c h a i n  t r y g l y e r i d e s ,  and v i t a m i n s ,  

m i n e r a l s ,  and e l e c t r o l y t e s .  TR 1356-67. 

. 
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Tn& Travenol p r o d u c t  uses more b ranched  c h a i n  amino a c i d s  and i e s s  ammonia- 

g e n i c  a c i d s  t h a n  t h e  p r o d u c t  d e f i n e d  i n  c l a i m  1 .  T r a v e n o l  a r g u e s  t h a t  t h i s  h i g h e r  

r a ' t i o  of  b r a n c h e d  c h a i n  amino a c i d s  ( 5 0 %  b r a n c h e d  c h a i n  amino a c i d )  p r o d u c e s  an  

optimur;, r a t e  of p r o t e i n  s y n t h e s i s  i n  t h e  l i v e r  ( t h e r e b y  r e g e n e r a t i n g  damaged 

l i v e r  t i s s u e  a t  o p t i m a l  r a t e s ) ,  a v o i d s  t o x i c  l o a d s  on t h e  l i v e r  and t h e  b lood-  

s t r e a m  from f r e e  ammonia, and a c h i e v e s  d i f f e r e n t  r e s u l t s  by s u p p l y i n g  s u f f i c i e n t  

amounts  o f  b ranched  c h a i n  amino a c i d s  t o  l i v e r  d i s e a s e d  p a t i e n t s  t o  rniniinize 

o r  a v o i d  t h e  o t h e r v i s e  endogenous p r o t e i n  breakdown i n  t h e i r  s k e l e t a l  musc le  

and t o  riiinimize i n t e r n a l  g e n e r a t i o n  of ammonia, and of s u l f u r  c o n t s i n i n g  an 

amrnoniagenic amino a c i d .  N e v e r t h e l e s s ,  t h e  l i t e r a t u r e  i n s e r r e d  i n  t h e  boxes  

of  T r a v a s o r b  H e p a t i c  r e l i e s  upon t h e  p u b l i c a t i o n  of  Dr. F i s c h e r .  TR 810; 813- 

814 .  kThether T r a v a s o r b  H e p a t i c  works b e t t e r  t h a n  t h e  p r o d u c r s  made u n d e r  t h e  

F i s c h e r  p a t e n t  i s  n o t  e s t a b l i s h e d  by t h i s  r e c o r d .  

T r a v e n o l  c o p i e d  the  h i g h  r a t i o  of b r a n c h e d  c h a i n  amino  a c i d s  t o  a r o m a t i c  

amino a c i d s  from t h e  F i s c h e r  p a t e n t ,  b u t  i t  changed r h e  rest of t h e  p r o d u c t  

s i g  n i f i c a n t  1 y . 

Dr. Tucker  e s t i m a t e d  development  c o s t s  f o r  t h e  T r a v a s o r b  H e p a t i c  p r o d u c t  

a t  h a l f  a m i l l i o n  d o l l a r s  (TR 1357-58), i n c l u d i n g  c o s t s  for d e v e l o p i n g  i n t r a -  . 

v e n o u s  f l u i d s  f o r  s t ress  p a t i . e n t s ,  b u t  many p a t i e n t s  w i t h  s t r e s s  d o  n o t  h a v e  

l i v e r  d i s e a s e  (TR 1389-911, so  t h a t  t h e  c o s t s  were n o t  a l l  a t t r i b u t a b l e  t o  t h e  

deve lopment  o'f t h e  p r o d u c t  i n  i s s u e .  

T r a v a s o r b  H e p a t i c  u s e s  a f o r m u l a t i o n  t h a t  d i f f e r s  f r o m  r h e  r a n g e s  se t  '. 
f o r t h  i n  c l a i m  1 ,  and s e r i n e  i s  n o t  i n c l u d e d  a t  a l l .  Claim 1 se t s  f o r t h  19  

amino  a c i d s  and t e l l s  t h e  r e a d e r  t o  k e e p  t h e  amino a c i d  r a t i o s  w i t h i n  t h e  
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claimed ranges .  I f  t h e  r e a d e r  does so, t h e  r a t i o  o f  branched c h a i n  amino 

a c i d s  t o  aromat ic  amino a c i d s  w i l l  be h i g h ,  but o t h e r  r e l a t i o n s h i p s  among 

t h e  amino a c i d s  l i s t e d  will a l s o  be f i x e d .  The m i n i m u m  r a t i o  o f  certzin 

branched c h a i n  amino a c i d s  t o  c e r t a i n  aromat ic  amino a c i d s  i s  s p e l l e d  out 

by one o f  t h e  requirements  below t h e  "molar range'' c h a r t ,  but t h i s  i s  

not t h e  only r e s t r i c t i o n  i n  c l a i m  1 .  

Travasorb  Hepat ic  does no: i n f r i n g e  t h e  F i s c h e r  patent  under the  d o c t r i n e  

o f  e q u i v a l e n t s  b e c s , s e  i t  does not use s u b s t a n t i a l ! y  t h e  same means t o  a c h i e v e  

s u b s t a n t i a l l y  the same r e s u l t s  i n  s u b s t a n t i a l l y  the same way a s  claimed i n  t h e  

F i s c h e r  p a t e n t .  The same r e s u l t s  claimed i n  t h e  F i s c h e r  p a t e n t  a r e  achieved by 

Travasorb  H e p a t i c ,  i . e . ,  g i v i n g  adequate n u t r i t i o n  t o  p a t i e n t s  with s e v e r e  

l i v e r  d i s e a s e  wiio cannot t o l e r a t e  the p a t t e r n  o f  a m i n o  a c i d s  found i n  normal 

p r o t e i n s  without c a u s i n g  or aggravat ing  h e p a t i c  encephaloparhy.  

Travasorb  .- Hepat ic  may be an improvement over  t h e  F i s c h e r  p a t e n t  inven- 

' t i o n ,  aithough t h i s  i s  not  e s t a b l i s h e d  by t h i s  r e c o r d .  I n  any event  an 

improvement over  a patented  i n v e n t i o n  does not save a product from i n f r i n g -  

ing  t h e  p a t e n t .  Temco E l e c t r i c  Motor Co. v .  Apco M f g .  C o . ,  275 U.S .  319 

( 1 9 2 8 ) .  

Tne d i f f i c u l t y  i n  f i n d i n g  in f r ingement  l i e s  i n  t h e  f a c t  t h a t  c l a i m  1 

o f  the F i s c h e r  p a t e n t  t e a c h e s  not only  t h a t  t h e r e  should be a high r a t i o  

o f  branched c h a i n  amino a c i d s  t o  aromat ic  amino a c i d s ,  but a l s o  t h a t  t h e  

r a t i o s  o f  a l l  19 o f  t h e  amino a c i d s  t o  one another  must be maintained w i t h i n  

t h e  ranges  i n d i c a t e d  i n  c l a i m  1 ,  o r  under the d o c t r i n e  o f  e q u i v a l e n t s ,  t h e  

product must use  s u b s t a n t i a l l y  t h e  same means t o  a c h i e v e  s u b s t a n t i a l l y  t h e  

* , '  
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same r e s u l t s  i n  s u b s t a n t i a l l y  t h e  same way. I t  i s  n o t  c l e a r  f r o n  t h e  p a t e n t  

s p e c i f i c a t i o n  why t h e s e  r a t i o s  ( o t h e r  t h a n  t h e  branched  c h a i n  t o  a r o m a t i c )  

s h o u l d  b e  m a i n t a i n e d .  

had t o  b e ,  b u t  t h i s  was n o t  known a t  t h e  time of t h e  i n v e n t i o n .  TR 812-846.  

I f  t h e  c l a i m s  were more r e s t r i c t i v e  t h a n  t h e y  had t o  b e ,  n o  e x p l a n a t i o n  was 

The c l a i m  now a p p e a r s  t o  be more r e s t r i c t i v e  t h a n  i t  

made a s  t o  why a b r o a d e r  c l a i m  was no t  i n c l u d e d  i n  t h e  p a t e n t  a p p l i c a t i o n .  A t  

t h e  time of  t h e  i n v e n t i o n  t h e  i n v e n t o r s  were e n t e r i n g  an  unknown a r e a  o f  

r e s e a r c h ,  t h e y  had a s p e c i f i c  f o n n u l a  which worked,  and t h e y  were n o t  s u r e  

why i t  worked,  a l t h o u g h  t h e y  t h e o r i z e d  t h a t  i t  was t h e  r a t i o  o f  b ranched  

c h a i n  amino a c i d s  t o  a r o m a t i c  amino a c i d s  t h a t  was t h e  e f f e c t i v e  p a r t  o f  

t h e  f o r m u l a t i o n .  All t h e  r e s t r i c t i o n s  i n  c l a i m  1 o t h e r  t h a n  t h e  branched  

c h a i n  t o  a r o m a t i c  amino a c i d  r a t i o  c a n n o t  b e  dropped  m e r e l y  by i n v o k i n g  t h e  

d o c t r i n e  of  e q u i v a l e n t s ,  b e c a u s e  a t  t h e  t ime of t h e  p a t e n t  a p p l i c a t i o n  i t  was 

knoi;n t h a t  t h e  fo rmula  worked on dogs w i t h  h e p a t i c  e n c e p h a l o p a t h y ,  b u t  n o t  

why. Claim 1 t e a c h e s  t h a t  t h e  r e l a t i o n s h i p s  among t h e  amino a c i d s  se t  f o r t h  - .  

' i n  t h e  c h a r t  i s  i m p o r t a n t ,  t h a t  t h e  r a t i o  of  b ranched  c h a i n  amino a c i d s  t o  

a r o m a t i c  amino a c i d s  i s  i m p o r t a n t .  The i n v e n t i o n  o f  t h e  F i s c h e r  p a t e n t  canno t  

be expanded as new i n f o r m a t i o n  becomes a v a i l a b l e ,  and i t  i s  l e a r n e d  which 

i n g r e d i e n t s  and r a t i o s  i n  t h e  f o r m u l a t i o n  a re  i m p o r t a n t  and which are  n o t .  

T r a v a s o r b  H e p a t i c  would i n f r i n g e  claim 1 u n d e r  t h e  d o c t r i n e  o f  e q u i v a l e n t s  

o n l y  w i t h  r e s p e c t  t o  t h e  r a t i o  of  b ranched  c h a i n  amino a c i d s  t o  a r o m a t i c  amino 

a c i d s .  It d o e s  n o t  i n f r i n g e  c l a i m  1 u n d e r  t h e  d o c t r i n e  of e q u i v a l e n t s  w i t h  

r e s p e c t  t o  t h e  o t h e r  amino a c i d s  l i s t e d  i n  c l a i m  1 .  

T r a v e n o l  s u b m i t t e d  e x t e n s i v e  e v i d e n c e  i n d i c a t i n g  t h a t  t h e  p e r c e n t a g e s  of 

some amino a c i d s  i n t e n t i o n a l l y  were r a i s e d  and o t h e r s  lowered  i n  t h e i r  p r o d u c t  

i n  o r d e r  t o  change  b o t h  t h e  manner i n  which t h e  T r a v a s o r b  H e p a t i c  worked and 
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t he  ~ e s u l t s  obtained. Many  o f  amino a c i d s  whose propor t ions  were changed i n  

Travasorb Hepatic  a r e  important a m i n o  a c i d s  i n  t h e i r  e f f e c t s  u p o n  azmonia. 

There i s  st-ill a m a j o r  theory  t h a t  ammonia i s  a cause  o f  encephalopathy.  

T h e  changed p r o p o r t i o n s  o f  t h e s e  amino a c i d s  cannot be considered t o  be t h e  

e q u i v a l e n t s  o f  t h e  propor t ions  f o r  t h e s e  i n g r e d i e n t s  i n  c l a i m  1 ,  nor can the 

i n g r e d i e n t s  be d isregarded a s  unimportant w i t h  respec :  t o  encephalopathy.  

\ 

Traveno! was e n t i t l e d  t o  t r y  t o  nake a product t h a t  would not i n f r i n g e  

t h e  T i s c h e r  p z t e n t .  There is n o t h i z g  r e p r e h e n s i b l e  about t r y i n g  t o  invent 

2 b e t t e r  product which does nor: i n f r i n g e  a n o t n e r ' s  p a t e n t ,  b u t  a c h i e v e s  t h e  

same g e n e r a l  r e s u l t s  o r  perhaps improved r e s u l t s .  

The sole q u e s t i o n  h e r e  i s  whether t h e  F i s c h e r  pa:ent can be rezd u n d e r  

t h e  d o c c r i n e  o f  e q u i v a l e n t s  a s  cover ing  any amino a c i d  product administered 

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

c h a i n  a m i n o  a c i d s  to aromat ic  amino a c i d s .  

D r .  F i s c h e r  t e s t i f i e d  t h a t  he thoughr: t h a t  t h e  r a t i o  between the branched 

c h a i n  amino a c i d s  and t h e  aromat ic  amino a c i d s  was t h e  whole i n v e n t i o n ,  TR 833, 

but a f a r  more r e s t r i c t e d  c l a i m  was wri t ten,  which required 1 9  amino a c i d s  t o  

be w i t h i n  c e r t a i n  molar  ranges. Dr. F i s c h e r  noted t h a t  no one vas s u r e  t h e  

F080 f o m u l a  would work., TR 828, and he was not  c e r t a i n  a t  t h a t  time which 

i n g r e d i e n t s  were i n p o r t a n t  t o  i t s  s u c c e s s .  TR 833. 

It  i s  not  c l e a r  whether the patent  examiner would have found the broader  

c l a i m  suggested by Dr. F i s c h e r  as  the i n v e n t i o n  t o  be p a t e n t a b l e  over t h e  

p r i o r  a r t .  Such a c l a i m  r e l a t i n g  t o  l i v e r  d i s e a s e d  p a t i e n t s  with encepha- 

lopathy  o r  i n c i p i e n t  encephalopathy might have been p a t e n t a b l e  i f  i t  had 
I * '  
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been  i n c l u d e d  i n  anv s p e c i f i c  f o r n u l a  v h i c h  had  been r e d u c e d  t o  p r a c t i c e  - 
The c o n c e p t  a l o n e ,  however ,  had been  d i s c l o s e d  i n  t h e  p r i o r  a r t ,  and c o u l d  

n o t . b e  pzten-ted by i t s e l f  b e c a u s e  i t  v o u l d  have  been  oSv ious  u n d e r  S e c t i o n  

1 0 3 .  Dr. F i s c h e r  h i m s e l f  had d i s c l o s e d  t h i s  c o n c e p t  i n  t h e  1 9 7 4  F i s c h e r  

p r i o r  a r t  a r t i c l e .  Wi thout  i n c o r p o r a t i o n  i n t o  a s p e c i f i c  f o r m u l a ,  i t  was 

o n l y  an u n t r i e d  2 n d  s p e c u l a t i v e  t h e o r y  which was known i n  t h e  p r i o r  a r t .  

The d o c t r i n e  of e q u i v a l e n t s  c a n n o t  expand Lhe scope  o f  c l a i m  1 t o  such  

an e x t e n t  t h a t  i t  would mske p a t e n t a b l e  a c l a i m  which would n o t  have  been  

p a t e n t a b l e  i f  p r e s e n t e d  i n  t h a t  f o r n  t o  t h e  PTO i n  1 9 7 5 .  The F i s c h e r  inven-  

t i o n  needed  a s p e c i f i c  fo rmula  t o  be p a t e n t a b l e .  

T h e  d o c t r i n e  of  e q u i v a l e n t s  c a n n o t  be used  t o  expand a ? & t e n t  c l a i m  

s o  f a r  t h a t  i t  c o v e r s  someth ing  t h a t  was a l r e a d y  i n  t h e  p u b l i c  domain i n  

t h e  p r i o r  a r t .  The t h e o r y  o f  Dr. F i s c ' n e r ' s  " h e a r t  o f  t h e  i n v e n t i o n "  h a d  

been  d i s c l o s e d  i n  t h e  p r i o r  a r t .  

The F080 f o r m u l a  c o u l d  h a v e  been  t h e  b a s i s  for c l a i m  1 2nd a b r o a d e r  - 
c l a i m ,  i n c l u d i n g  a n y  amino a c i d  f o r m u l a  w i t h  t h e  h igh  r a t i o  of b ranched ,  c h a i n  

amino a c i d s  t o  a r o m a t i c  amino a c i d s .  Such a c l a i m  migh t  h a v e  b e e n  p a t e n t a b l e . .  

T h i s  broad  c o n s t r u c t i o n  c a n n o t  be  g i v e n  t h e  e x i s t i n g  c l a i m s  b e c a u s e  i t  

would be i n c o n s i s t e n t  w i t h  t h e  s p e c i f i c a t i o n  where  i t  i s  s t a t e d  t h a t  " i n  t h e  

s p e c i a l  o r a l  amino a c i d  d i e t s  f o r  u s e  i n  l i v e r  d i sease  t h e r a p y ,  t h e  p a t t e r n  

o f  amino a c i d s  i s  o f  c r i t i c a l  i m p o r t a n c e . "  T n i s  i m p l i e s  t h a t  t h e  whole  p a t -  

t e r n  i s  c r i t i c a l ,  n o t  j u s t  t h e  b ranched  c h a i n / a r o m a t i c  amino a c i d s  p a t t e r n .  

American Ex. 1 ,  co lumn 9 .  

, .  
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The d o c t r i n e  o f  e q u i v a l e n t s  has not e l i m i n a t e d  t h e  p a t e n t  l a w  d o c t r i n e  

t h a t  one purpose o f  a p a t e n t  c l a i m  i s  t o  n o t i f y  the p u b l i c  a s  to ’what  c o n s t i -  

t u t e s  i n f r i n g c n e n t ,  s o  t h a t  they can des ign  around t h e  p a t e n t ,  See D . S .  

Chisum, P a t e n t s ,  S e c t i o n  8.03(31. The Supreme Court s t a t e d  i n  U n i t e d  Carbon 

Co. v. Binney C o . ,  3 1 7  U.S. 228 ( 1 9 4 2 ) :  

?he s t a t u t o r y  requirement o f  p a r t i c u l a r i t y  and d i s t i n c t n e s s ,  
i n  c l a i m s  i s  met only  when they  c l e a r l y  d i s t i n g u i s h  what  is 
claimed from what went b e f o r e  the  a r t  and c l e a r l y  c i r c u m s c r i b e  
what i s  i z r e c l o s e d  from f u r t h e r  e n t e r p r i s e .  A zone o f  uncer- 
t a i n t y  u’nich e n t e r p r i s e  and exper imenta t ion  may enter only a t  
t h e  r i s k  o f  in f r ingement  ... would d i s c o u r a g e  i n v e n t i o n  only a 
l i t t l e  l e s s  than unequivocal  f o r e c l o s u r e  in t h e  f i e l d .  

Complainants a c q u i r e d  a p a t e n t  f o r  a s p e c i f i c  f o n n u l a t i o n  w i t h  a number o f  

zmino a c i d s  i n  s p e c i f i c  r e l a t i o n s h i p s  t o  one a n o t h e r .  It would be u n f a i r  now 

t o  a l l o w  them t o  c l a i m  through t h e  d o c t r i n e  o f  e q u i v a l e n t s  a broader  i n v e n t i o n  

than the one they sought and were granted without: c o n t e s t .  Aro Mfg. Co. v .  

Convert . ible Top Replacement C o . ,  365  U . S .  336 (1969). It w o u l d  have been 

s imple  t o  i n c l u d e  t h e  broader  c l a i m  i n  t h e  patent  a p p l i c a t i o n  and have the 

PTO r u l e  upon i t s  v a l i d i t y .  

Travasorb Hepat ic  does not i n f r i n g e  claim 1 o f  t h e  F i s c h e r  p a t e n t  under 

t h e  d o c t r i n e  o f  e q u i v a l e n t s .  

The o t h e r  c l a i m s  a s s e r t e d  i n  t h e  F i s c h e r  p a t e n t  a l s o  are n o t  i n f r i n g e d  

f o r  the reasons  s tated above with r e s p e c t  t o  claim 1 .  

. 
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4 .  E n f o r c e a b i l i t y  

E q u i t a b l e  d e f e n s e s  a r e  p e r m i t t e d  i n  S e c t i o n  337 c a s e s  u n d e r  '19 U . S . C .  

1 3 3 7 ( c ) .  The d e f e n s e  o f  u n e n f o r c e a b i l i t y  i n  a p a t e n t  c a s e  i s  an e q u i t a b l e  

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

t i o n  i n  t h e  u s e  o f  i d e a s  which a r e  a p a r t  of  t h e  p u b l i c  d o n a i n .  S e e  Lear, 

I n c .  v .  A d k i n s ,  395 U . S .  6 5 3 ,  670 (1969) .  3 

h s s u n i n g  t h a t  t h e  F i s c h e r  p a t e n t  i s  v a l i d  and h a s  b e e n  i n f r i n g e d ,  

r e s p o n d e n t s  c o n t e n d  t h a t  t h e  F i s c h e r  p a t e n t  i s  u n e n f o r c e a b l e  d u e  t o  i n e q u i -  

t a b l e  c o n d u c t  of tne p a t e n t e e s  b e f o r e  t h e  P a t e n t  2nd Trademark O f f i c e  (PTO). 

I n e q u i t a b l e  c o n d u c t  which f a l l s  s h o r t  o f  f r a u d  c a n  be a d e f e n s e  t o  a c h a r g e  

o f  p a t e n t  i n f r i n g e m e n t .  S e e  E.I. DuPont d e  Nemours 6 Co. v. B e r k l e v  & C o . ,  

620  F.2d 1 2 4 7 ,  1256, 205 USPQ 1 ( 8 t h  Ci r .  1980).  

The c o u r t s  s p e a k  o f  a h i g h  s t a n d a r d  o f  h o n e s t y ,  good f a i t h  and c a n d o r  

owed by - a . p a t e n t  a p p l i c a n t  t o  t h e  PTO c o n c e r n i n g  p a t e n t  a p p l i c a t i o n s  b e c a u s e  

of  t h e  ex p a r t e  n a t u r e  of  t h e  p r o c e e d i n g s .  A b r e a c h  of  t h i s  d u t y  may con-  

s t i t u t e  i n e q u i t a b l e  c o n d u c t .  The d u t y  of c a n d o r  i s  met ,  h o w e v e r ,  i f  t h e  p a t e n t  

a p p l i c a n t  a c t s  i n  good f a i t h ,  and a mistake made i n  good f a i t h  d o e s  not 

c o n s t i t u t e  i n e q u i t a b l e  c o n d u c t  u n l e s s  g r o s s  n e g l i g e n c e  can be shown. The 

p e r s o n  c h a r g i n g  i n e q u i t a b l e  c o n d u c t  must  p r o v e  i t  by c l ea r ,  c o n v i n c i n g  and 

s u b s t a n t i a l  e v i d e n c e .  F i n a l l y ,  a c h a r g e  of i n e q u i t a b l e  c o n d u c t  b a s e d  on 

l a c k  o f  c a n d o r  or o u t r i g h t  m i s r e p r e s e n t a t i o n  t o  t h e  PTO by a p a t e n t  a p p l i c a n t  

w i l l .  n o t  s u c c e e d  u n l e s s  the  p a t e n t  a p p l i c a n t  h a s  made a material  m i s r e p r e -  

s e n t a t i o n  o r  a m a t e r i a l  o m i s s i o n  o f  i n f o r m a t i o n  t o  t h e  PTO. S e e  N o r t o n  v. 
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C u i - t i s s ,  433 F.26 7 7 9 ,  167 USPQ 532  (CCPA 1 9 7 0 ) ,  U . S .  I n d u s t r i e s ,  Znc. v .  

:;drton C o . ,  "0  USPQ 9 4 ,  107 (N.D.R.Y. 1 9 8 0 > ,  Corona Cord T i r e  Co. v. Dovan 

C$.i-,aical Cor?. , 276 U . S .  358 ( 1 9 2 8 ) .  

T h e r e f o r e ,  t o  p r o v e  i n e q u i t a b l e  c o n d u c t  by a p a t e n t  a p p l i c a n t  b e f o r e  t h e  

PTO t h z t  s u p p o r t s  a c h a r g e  t h a t  t h e  p a t e n t  i s  u n e n f o r c e a b l e ,  t h e  f o l l o w i n g  

s c a n d a r d s  m u s t  be  met: 

1 .  t h e r e  n u s t  b e  c l e a r  and cor.vir,:ing e v i d e c c e  t h a t  t h e r e  v a s  
i n e q u i : a b l e  c o n d u c t ,  

C .  t h e  p a t e n t  a p p l i c a n t  m u s t  h a v e  made a m a t e r i a l  = i s r e p r e s e n -  
t a t i o n  or i m a t e r i a l  o ro i s s ion  o f  i n f o r m a t i o n  t o  t h e  PTO, end 

3 .  t h e  p a t e n t  a p p l i c a n t  mus t  h a v e  a c t e d  i n  bad f a i t h .  E i t h e r  
an  i n t e n t  t o  d e c e i v e  t h e  PTO, o r  g r o s s  n e g l i g e n c e  r e p r e s e n t i n g  
such  r e c k l e s s  d i s r e g a r d  f o r  t h e  t r u t h  a s  t o  be t a n t a m o u n t  t o  
bad f a i t h  must  b e  shown. 

Even i f  an i n t e n t  t o  m i s l e a d  t h e  PTO c a n  be p r o v e d ,  i n  c a s e s  where t h e  

p a t e n t  was i s s u e d  b e f o r e  1977 i t  i s  d i f f i c u l t  LO p r o v e  t h a t  t h e  a l l e g e d  m i s -  

r e p r e s e n t a t i o n  o r  f a i l u r e  t o  d i s c l o s e  i n f o r m a t i o n  t o  t h e  PTO was m a t e r i a l  

u n l e s s  t h e  p a t e n t  would h a v e  b e e n  found  t o  be i n v a l i d  b u t  f o r  t h e  m i s r e p r e -  

s e n t a t i o n  t o  t h e  PTO. I n  t h i s  c a s e  t h e  p a t e n t  was i s s u e d  b e f o r e  1977 .  

The PTO  d e f i n i t i o n  of  m a t e r i a l i t y  (37 CFR e l . 5 6 )  changed  i n  1 9 7 7 .  B e f o r e  

1977 ,  i f  t h e  p a t e n t e e  m i s r e p r e s e n t e d  o r  f a i l e d  t o  d i s c l o s e  p r i o r  z r t  or i n f o r -  

m a t i o n  i t  had a t  the t i m e  of  a p p l i c a t i o n ,  and i f  t h a t  a r t  or i n f o r m a t i o n  would 

n o t  h a v e  p r e c l u d e d  p a t e n t a b i l i t y  a t  t h a t  t i m e ,  t h e  i n f o r m a t i o n  o r  a r t  would n o t  

b e  c o z s i d e r e d  t o  be " m a t e r i a l , "  a ' t  l e a s t  by t h e  CCPA. N o r t o n  v.. C u r t i s s ,  s u p r a ,  

167 USPQ a t  544-545. 

1 , '  66 



As a r e s u l t  of  t h e  change  of 5 1 . 5 6  of  t h e  PTO R u l e s  i n  1 9 7 7 ,  t h e  c u r r e n t  

r u l e  s e q u i r e s  t h e  d i s c l o s u r e  of  p r i o r  a r t  o r  i n f o m a t i o n  ''L%ere t h e r e  i s  a sub-  

s r . a n t i a 1  l i k e l i h o o d  t h a t  a r e a s o n a b l e  e x a m i n e r  would c o n s i d e r  i t  i m p o r t a n t  i n  

d e c i d i n g  w h e t h e r  t o  a l l o w  t h e  a p p l i c a t i o n  t o  i s sue  a s  a p a t e n t . "  As  p o i n t e d  

o u t  i n  U . S .  I n d u s t r i e s ,  I n c .  v. h'or ton C o . ,  210 USPQ 9 4 ,  1 0 7  (D.C. N . Y .  1980>,  

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

t o  che  e x a m i n e r  and n o t , t o  t h e  a p p l i c a n t .  S i n c e  t h e  p a t e n t  i n  t h i s  c a s e  was 

i s s u e d  b e f o r e  1 9 7 7 ,  h o w e v e r ,  t h e , o l d  r u l e  i s  a p p l i c a b l e  h e r e .  

I 

T r a v e n o l  a r g u e s  t h a t  i n  t h e  a p p l i c a t i o n  f o r  t h e  ' 5 2 9  F i s c h e r  p a t e n t ,  

t h e  p a t e n t  a p p l i c a n t s  m i s c h a r a c t e r i z e d  t h e  s c o p e  and c o n t e n t  of  t h e  ' 4 6 5  

G h a d i n i  p a t e n t ,  and f a i l e d  t o  p r o v i d e  a copy o f  t h a t  p a t e n t  t o  t h e  p a t e n t  

e x a m i n e r ,  t h e y  m i s c h a r a c t e r i z e d  t h e  s c o p e  and c o n t e n t  o f  t h e  1974 F i s c h e r  

a r t i c l e ,  and f a i l e d  t o  p r o v i d e  a copy o f  t h a t  a r t i c l e  t o  t h e  p a t e n t  e x a m i n e r ,  

and t h e y  c o n c e a l e d  from t h e  p a t e n t  e x a m i n e r  t h e i r  knowledge o f  Dr. Law's  
-. - 

work a s  r e p o r t e d  a t  a c o n f e r e n c e  i n  Mexico i n  19 '72 .  T r a v e n o l  a r g u e s  t h a t  

American d i d  n o t  make i t  c l e a r  i n  t h e  p a t e n t  a p p l i c a t i o n  t h a t  t h e  F i s c h e r  

p a t e n t  t a u g h t '  t h e  c o n c e p t  of n o r m a l i z a t i o n  of  plasma amino a c i d s  in t h e  

t r e a t m e n t  of  p a t i e n t s  w i t h  l i v e r  d i s e a s e ,  and t h a t  t h i s  t h e o r y  was a l r e a d y  

d i s c l o s e d  i n  t h e  1974 F i s c h e r  a r t i c l e  p u b l i s h e d  by one  of  t h e  i n v e n t o r s  of  

t h e  F i s c h e r  p a t e n t  more, t h a n  a y e a r  b e f o r e  t h e  p a t e n t  a p p l i c a t i o n  was f i l e d .  

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

n e u r o t r a n s m i t t e r s ,  t r a n s f e r  p a t h s  and m e t a b o l i c  c o n s e q u e n c e s ,  r a t h e r  t h a n  the  

s i m p l e  and p r e v i o u s l y  known c o n c e p t  o f  " n o m a l i z a t i o n . "  
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As i n d i c a t e d  p r e v i o u s l y ,  the  p a r t i e s  s t i p u l a t e d  t h a t  t h e  most p e r t i n e n t  

p r i o r  a r t  t o  t h e  F i s c h e r  patent  was the F i s c h e r  1974 a r t i c l e  a n d . t h e  Ghadimi 

p a t e n t .  Both were d i s c u s s e d  i n  t h e  s p e c i f i c a t i o n  o f  the F i s c h e r  p a t e n t .  

K e i t h e r  was c i t e d  by the  patent  examiner ,  Mr Moyer, but he had t o  be aware 

o f  t h e i r  e x i s t e n c e  i f  he read the  s p e c i f i c a t i o n .  There 5s no evidence t h a t  

c o p i e s  o f  the F i s c h e r  1974 a r t i c l e  and the  Ghadimi p a t e n t  were s e n t  t o  t h e  

patenr: examiner.  A n o t h e r  patent  which was summarized i n  the s p e c i f i c a t i o n ,  
$ 

t h e  Bergstrom p a t e r , ; ,  was c i t e d  by the examiner ,  p r e s u c a b l y  because  he found 

i t  and read i t .  The examiner t e s t i f i e d  t h a t  i f  he f e l t  t h a t  the document as 

d e f i n e d  i n  the d i s c l o s u r e  was p e r t i n e n t  t o  t h e  c la imed s u b j e c t  m a t t e r ,  i n  g e n e r a l  

he would seek i t  o u t .  American Ex .  87, a t  6 4 .  The p a t e n t  examiners a t  t h a t  time 

were busy,  and t h e  p e r t i n e n c e  o f  t h e  1974 F i s c h e r  a r t i c l e  a n d  the Ghadimi p e t e n t  

was n o t  c l e a r l y  expla ined  i n  t h e  p a t e n t  a p p l i c a t i o n .  It i s  u n l i k e l y  under t h e s e  

c i rcumstances  t h a t  he t r i e d  t o  o b t a i n  t h e  1974 F i s c h e r  a r t i c l e  and the Ghadimi 

p a t e n t  and read them.  

a r t i c l e  a n d  t h e  Ghadimi p a t e n t ,  however, t h e r e  i s  no e x p l a n a t i o n  as t o  why he 

L f  the  examiner had read and c o n s i d e r e d  t h e  F i s c h e r  1974 

d i d  not fo l low t h e  same p r a c t i c e  as w i t h ,  t h e  Bergstrom p a t e n t ,  and c i t e  them 

a s  w e l l .  

Much t h a t  was taught  by t h e  1974 F i s c h e r  a r t i c l e  and the Ghadimi patent  

was not d i s c l o s e d  i n  t h e  F i s c h e r  patent  a p p l i c a t i o n .  The examiner ,  who had a 

l i m i t e d  amount o f  t i m e ,  could have read the  l i m i t e d  d e s c r i p t i o n  of  t h i s  p r i o r  

a r t  i n  t h e ' p a t e n t  a p p l i c a t i o n  and because  more was n o t  d i s c l o s e d  he m i g h t  not  

have thought i t  n e c e s s a r y  t o  read the a r t i c l e  and the patent. - The Ghadimi . 
p a t e n t  probably would have been r e a d i l y  a v a i l a b l e  t o  the examiner ,  i f  n o t  i n  

use  by another  examiner ,  and the  F i s c h e r  1974 a r t i c l e  c o u l d  have been requested 

without d i  f f i c u  1 t y . I *  
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The patent  a p p l i c a n t  d i d  misrepresent  a t  l e a s t  one important f a c t  t o  the  

PTO.  Both  t h e  patent  a p p l i c a t i o n  and t h e  patent  s t a t e  ''nor h a s  anyone previous l )  

proposed a r e l a t i o n s h i p  between plasma l e v e l s  o f  branched c h a i n  amino a c i d s  

a n d  h e p a t i c  encephalopathy . "  Travenol E x .  3, p .  6 ,  and Travenol Ex. 1 0 ,  c o l .  

2 .  I n  f a c t ,  t h i s  concept  was proposed i n  t h e  F i s c h e r  1974 p r i o r  a r t  a r t i c l e .  

American E x .  1 1 9 .  I n  a d d i t i o n ,  t h e  patent  a p p l i c a t i o n  did n o t  d i s c l o s e  every-  

t h i n g  i n  t h e  two p r i o r  a r t  r e f e r e n c e s  t h a t  the  patent  examiner might have 
) 

wanted t o  c o n s i d e r - i n  d e c i d i n g  whether t h e  invent ion  was obvious i n  t h e  light 

o f  t h e  p r i o r  a r t .  

On p. 2 o f  t h e  a p p l i c a t i o n  it i s  r e p r e s e n t e d  t h a t  no s p e c i a l l y  f o m u -  

l a t e d  amino a c i d  mixtures  have been proposed f o r  a d m i n i s t r a t i o n  t o  l i v e r  

d i s e a s e d  p a t i e n t s  e i t h e r  f o r  t h e r a p e u t i c  e f f e c t s  o r  for n u t r i t i o n a l  purposes.  

Travenol Ex. 3. I n  f a c t ,  p a t i e n t s  w i t h  l i v e r  enzyme d e f i c i e n c i e s  had been 

t r e a t e d  s u c c e s s f u l l y  by n o r m a l i z a t i o n  o f  amino a c i d s  i n  their d i e t ,  and the 

1 9 7 4  F i E c h e r  a r t i c l e  had d i s c l o s e d  t h e  use o f  FreAmine and F r e h i n e  E with 

encephalopath ic  p a t i e n t s .  Althocgh t h i s  was a m i s r e p r e s e n t a t i o n ,  i t  was not . 

- .- 

a s i g n i f i c a n t  one. The 1974 F i s c h e r  a r t i c l e  d i s c l o s e d  the work w i t h  FreAmine 

and FreAmine E, and n e i t h e r  t h a t  work nor t h e  work w--th enzyme d e f i c i e n c i e s  

was a s  r e l e v a n t  t o  t h e  i n v e n t i o n  as Dr. F i s c h e r ' s  t h e o r y  o f  a high branched chair  

t o  aromat ic  amino a c i d s  r a t i o  for p a t i e n t s  with encephalopathy.  

There was a t  l e a s t  one m i s r e p r e s e n t a t i o n  and t h e r e  were a number o f  

omissions r e l a t i n g  t o  t h e  r e l e v a n t  p r i o r  a r t  known a t  t h e  time o f  t h e  inven- 

t i o n  t o  t h e  p a t e n t  a p p l i c a n t .  Was t h i s  in format ion  m a t e r i a l ?  
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?he failure to provide a f u l l  explanation of the prior art relating to 

the principle of nomalization is not material as that word was construed 

by'che CCPA in connection with patents issued before 1977.  

Dr. Blackburn and Dr. Law were more interested in normalization than 

Dr. Fischer, and the emphasis in the patent app1icz:ion on Dr. Fischer's 

theory of false neurotransmitters does not constitcre misrepresentation or 

concealment of the theory of normalization. The theory of false neuro- 

transr,icters and their relationship to hepatic encephalopathy was D r .  

Fischer's theory, and i t  was the unexpected result of the patented formula 

on hepatic encephalopathy that was the principal result of tne invention. 

Dr. Fiscner's false neurotransmitter theory explained.this unexpected result. 

The theory of normalization to improve nutrition had not addressed this 

problem specifically, and normalization principles had not been used before 

to alleviate hepatic encephalopathy. The Fischer patent invention improved 

the nutrition of patients with liver disease as well 2 s  benefitting patients 

with hepatic encephalopathy, but the theory of normalization had not made 

the Fischer patent obvious. At the time of the invention it was not con- 

ventional to give procsins to patients with hepatic encephalopathy for = 
reason, because it made them worse. 

: 

The next question is whether the misrepresentation that no one previously 

had proposed a relationship between plasma levels of branched chain amino acids 

and hepatic encephalopathy was ma,terial. 

patent validity in this case is whether the invention was obvious under Section 

The pri,ncipal issue in determining 

c .. 

103 because the concept had been disclosed in the Fischer 1974 prior art article 

or whether the invention was not obvious because a specific formula using the 
, I '  
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h i g h  b ranched  c h a i n  amino a c i d  r a t i o  had n o t  been  t r i e d  and found t o  work.  T n i s  

i s  a c l o s e  q u e s t i o n .  The p a t e n t  e x a m i n e r ,  however ,  was a s s u r e d  t h a t  t h e  c o n c e p t  

w a s ' n o t  found i n  t h e  p r i o r  a r t ,  s o  h e  may n o t  h a v e  resiched t h i s  q u e s t i o n .  - 

Under t h e  law b e f o r e  1 9 7 7 ,  t h i s  m i s r e p r e s e n t a t i o n  i s  n o t  m a t e r i a l  b e c a u s e  

n o t h i n g  i n  t h e  r e c o r d  s u g g e s t s  t h a t  t h e  p a t e n t  e x a m i n e r  would h a v e  found t h e  

p a t e n t  c l a i m s  i n v a l i d  o v e r  t h e  F i s c h e r  1974 a r t i c l e  b u t  f o r  t h e  m i s r e p r e s e n t a -  

t i o n .  

No th ing  i n  t h e  r e c o r d  s u g g e s t s  t h a t  t h e  p a t e n t  e x a m i n e r  would h a v e  

found t h e  p a t e n t  i n v a l i d  o v e r  "ny of  t h e  p r i o r  a r t  b u t  f o r  t h e  o m i s s i o n s  

and m i s r e p r e s e n t a t i o n .  The f a i l u r e  t o  d i s c l o s e  t h e  t h e o r y  of n o r m a l i z a t i o n  

a s  i t  vas  known i n  t h e  p r i o r  a r t  r e l a t i n g  t o  p a t i e n t s  w i t h  enzyme d e f i c i e n c y  

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

n o t  m a t e r i a l  b e c a u s e  i f  t h e  e x a m i n e r  had known of t h i s  p r i o r  a r t  t h e r e  i s  no 

e v i d e n c y - t h a t  h e  would h a v e  found t h e  p a t e n t  i n v a l i d .  . 
The r e c o r d  d o e s  n o t  show w h e t h e r  t h e  m i s r e p r e s e n t a t i o n  and o m i s s i o n s  

were d e l i b e r a t e ,  u n i n t e n t i o n a l ,  o r  c a r e l e s s .  ' 

F a i l u r e  t o  d i s c l o s e  t h e  p r e s e n t a t i o n  o f  Dr. Law i n  Mexico i n  1972  d i d  

n o t  c o n s t i t u t e  a m a t e r i a l  o m i s s i o n .  The p a r t i e s  h a v e  s t i p u l a t e d  t h a t  t h e  

1974 F i s c h e r  a r t i c l e  and t h e  Ghadimi p a t e n t  a r e  t h e  most  p e r t i n e n t  p r i o r  

a r t .  Dr. Law's  p r e s e n t a t i o n  was n o t  p r i o r  a r t  u n d e r  S e c t i o n  1 0 2 ,  b u t  Dr. 

Law t e s t i f i e d  t h a t  h e  s e n t  a copy of h i s  r e p o r t  t o  McGaw L a b o r a t o r i e s  a t  

t h e i r  r e q u e s t .  TR 4 9 2 .  Al though t h e  Law p r e s e n t a t i o n  was n o t  c i r c u l a t e d  

i n  w r i t t e n  form e x c e p t  t o  McGaw, i t  was " a v a i l a b l e  i n f o r m a t i o n "  t o  the  

' p a t e n t  a p p l i c a n t .  The f a i l u r e  t o  d i s c l o s e  t h e  f a c t s  se t  f o r t h  i n  t h e  Law 
I / I  
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p r e s e n t a t i o n  does not c o n s t i t u t e  i n e q u i t a b l e  conduct on t h e  par t  o f  t h e  

p a t e n t  a p p l i c a n t  because i f  t h e  e n t i r e  p r e s e n t a t i o n  o f  D r .  Law had been 

d i s c l o s e d  t o  t h e  PTO i t  w o u l d  not have d i s c l o s e d  anything more r e l e v a n t  t o  

t h e  F i s c h e r  p a t e n t  than the information conta ined  i n  t h e  F i s c h e r  1974 a r t i c l e  

and t h e  Ghadini patenr:.  The approach o f  Dr. Law i s  c l o s e r  t o  t h e  "normali-  

z a t i o n "  theory  o f  D r .  Blackburn than i t  i s  t o  t h e  " f a l s e  neurocransmit ter "  

theory  o f  Dr. F i s c h e r ,  b u t  Dr. F i s c h e r ' s  a r t i c l e  had d i s c u s s e d  I1normaliza- 
I 

t ior , "  a s  w e l l .  It :.z. not i n e q u i t a b l e  conduct i f  t h e  a p p l i c a n t  f a i l s  t o  

c i t e  p r i o r  a r t  which h e  b e l i e v e s  i n  good f a i t h  t o  be l e s s  r e l e v a n t  than 

t n a t  e x p r e s s l y  c o n s i d e r e d  by t h e  ?TO. B e c t o n ,  Dickinson h C o .  v .  Sherwood 

Medical I n d u s . ,  I n c . ,  5 1 6  F.2d 514, 187 USPQ 200 ( 5 t h . C i r .  1975). 

I n  t h e  p r e s e n t  c a s e ,  t h e  f a i l u r e  t o  d i s c l o s e  c e r t a i n  in format ion  t o  t h e  

PTO i s  not found t o  be m a t e r i a l  because there i s  no ev idence  t h a t  t h e  patent 

examiner would have found the p a t e n t  t o  be i n v a l i d  i f  he had had a l l  t h e  f a c t s  

f u l l y  presented t o  him i n  the patent  a p p l i c a t i o n . '  
-. 

Travenol c i t e s  C M I  Corp. v .  Barber-Greene C o . ,  683 F.2d 1 0 6 1 ,  1064-67 

( 7 t h  Cir. 1 9 8 2 ) ,  i n  which t h e  most p e r t i n e n t  p r i o r  a r t  was k n o w  t o  the 

a p p l i c a n t s  and was r e f e r r e d  t o  i n  the s p e c i f i c a t i o n ,  and as here, i t  was not 

c i t e d  o f  record  by the p a t e n t  examiner. The c o u r t  found t h a t  t h e  r e f e r e n c e s  

t o  t h i s  p r i o r  a r t  p a t e n t  were made " i n  a manner which c r e a t e d  an impression 

t h a t  only c e r t a i n  component p a r t s  o f  t h e  [ p a t e n t e d ]  method o f  apparatus were 

taught  i n  t h e  Snow patent "  whi le  at  the same time "obscuring the more r e l e v a n t  

f a c t '  t h a t  the Snow patenr: d e s c r i b e d  machines remarkably s i m i l a r  t o  t h a t  descr ibed"  

i n  t h e  a p p l i c a t i o n .  

O f f i c e .  

.I 
No copy o f  t h e  Snow p a t e n t  was submitted t o  the  Patent 

The Court o f  Appeals h e l d  t h a t  CMI's f a i l u r e  t o  d e s c r i b e  the Snow 
* I (  
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p a t e n t  a c c u r a t e l y  i n  i t s  d e s c r i p t i o n  o f  t h e  s t a t e  o f  t h e  a r t ,  t o g e t h e r  w i t h  

i t s  f a i l u r e  t o  submit a copy o f  the patent  t o  t h e  P a t e n t  O f f i c e ,  " r a i s e s  a 

s t r o n g  i n f e r e n c e  o f  w i l l f u l  n o n - d i s c l o s u r e . "  T h e  c o u r t  found t h a t  t h e  f a i l -  

ure t o  c i t e  t h i s  and c e r t a i n  o t h e r  p r i o r  a r t  items t o  be "more than c l e a r  

and convincing ev idence  o f  fraud.' '  

There is no c l e a r  and convinc ing  ev idence  t h a t  the  p a t e n t  a p p l i c a n t  h e r e  

a c t e d  i n  bad  faith.. The f a c t s  here, u n l i k e  those  i n  che Barber-Greene Co. c a s e ,  

d i d  not show a s e l e e r i o n  o f  on ly  f a b o r a b l e  r e f e r e n c e s  from t h e  p r i o r  a r t .  

Respondents have not s u s t a i n e d  the i r  burden o f  proving t h a t  t h e r e  

was a m a t e r i a l  m i s r e p r e s e n t a t i o n  or a m a t e r i a l  omission.  The p a t e n t  i s  

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

, T r a v e n o l  t a k e s  t h e  p o s i t i o n  t h a t  s i n c e  tne F i s c h e r  p a c e n t  i s  i n v a l i d ,  

u n e n f o r c e a b l e ,  and n o t  i n f r i n g e d ,  t h e  i s s u e s  i n v o l v i n g  d o m e s t i c  i n d u s t r y ,  

e c o n o x i c  and e f f i c i e n t  o p e r a t i o n ,  and i n j u r y  m u s t  be a u t o m a r i c a l ! y  r e s o l v e d  

a g a i n s t  A n e r i c a r . .  T r a v e n o l  d i d  n o t  o t h e r v i s e  a r g u e  t h e s e  issues  s u b s t a n -  

t i v e l y  n o r  o f f e r  e v i d e n c e  on t h e s e  i s s u e s .  

T;ie s cope  cf t h e  d o m e s t i c  i n d u s t r y  i n  a p a t e n t - b a s e d  S e c t i o n  337 c a s e  

i s  g e n e r a l l y  d e f i n e d  a s  t h a t  p o r t i o n  o f  t h e  b u s i n e s s  o f  t h e  p s t e n t  omer  o r  

i t s  1 i c e n s S e s '  d e v o t e d  t o  t h e  e x p l o i t a t i o n  of  t h e  p a t e n t  in i s s u e .  I n  t h i s  

c a s e ,  c o m p l a i n a n t  makes one p r o d u c t  u n d e r  t h e  p a t e n t  for u s e  i n  i n t r a v e n o u s  

i n j e c t i o n s ,  and a n o t h e r  t o  be t a k e n  a s  a f o o d .  T r a v e n o l ,  however ,  s e l l s  

o n l y  a p r o d u c t  t o  be t a k e n  a s  a f o o d .  The d o m e s t i c  i n d u s t r y  i n  2 p a t e n t  

c a s e  h a s  been d e f i n e d  more n a r r o w l y  by t h e  Commission i n  a p i t e n t  c a s e  where  

t h e  a l l e g e d l y  i n f r i n g i n g  i m p o r t s  compete  o n l y  w i t h  o n e  p a r t  of  t h e  d o m e s t i c  

b u s i n e s s  d e v o t e d  t o  m a n u f a c t u r i n g  and s e l l i n g  p r o d u c t s  c o v e r e d  by t h e  p a t e n t .  

I n  t h i s  c a s e ,  t h e  p a r t i e s  h a v e  s t i p u l a t e d  t h a t  " t h e  d o m e s t i c  i n d u s t r y  

i s  d e f i n e d  a s  t h a t  p o r t i o n  of  t h e  c o m p l a i n a n t s '  m a n u f a c t u r i n g ,  m a r k e t i n g ,  

s a l e s  and d i s t r i b u t i o n  o p e r a t i o n s ,  i f  a n y ,  d e v o t e d  t o  t h e  e x p l o i t a t i o n  of  t h e  

F i s c h e r  p a t e n t  i n  t h e  e n t e r a l  p r o d u c t  m a r k e t . "  

F a c t  No. 112.  Al though b o t h  o r a l  and i n t r a v e n o u s  p r o d u c t s  a r e  m a n u f a c t u r e d  

u n d e r  t h e  F i s c h e r  p a t e n t  by Amer ican ,  t h e  d o m e s t i c  i n d u s t r y  i s  d e f i n e d  as 

c o v e r i n g  o n l y  t h e  o r a l  p r o d u c t s  m a n u f a c t u r e d  by American. 

Amer ican  P roposed  F i n d i n g  of 

c ._ 
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. (  
i h e r i c a n ' s  e n t e r a l  and p a r e n t e r a l  p r o d u c t s  a r e  produced i n  s e p a r a t e  

f a c i l i t i e s ,  u s i n g  d i f f e r e n t  p r o d u c t i o n  methods and e q u i p m e n t .  TR 530-531, 

5 7 7 ,  P a t i e n ' t s  who a r e  a b l e  t o  t a k e  food o r a l l y  would n o t  n o r m a l l y  b e  

g i v e n  an i n t r a v e n o u s  s o l u t i o n ,  w h i l e  p a t i e n t s  k-ho a r e  comatose  would b e  

g i v e n  t h e  p a r e n t e r a l  p r o d u c t  i n t r a v e n o u s l y .  TR 471 .  The two t y p e s  o f  

p r o d u c t s  form d i s t i n g u i s h a b l e  i n d u s t r i e s  f o r  t h e  p u r p o s e s  o f  S e c t i o n  337. 

T r a v e n o l l s  impor t ed  e n t e r a l  p r o d u c t  T r a v a s o r b  H e p a t i c  competes  o n l y  w i t h  

h e r i c ' a n ' s  e n t e r a l  p r o d u c t  H e p a t i c - A i d .  T'ne r e c o r d  s u p p o r t s  a f i n d i n g  o f  

s u b s t a n t i a l  i n j u r y  t o  American r e s u l t i n g  from T r a v e n o l ' s  s a l e s  of T r a v a s o r b  

H e p a t i c  w h e t h e r  t h e  i n d u s t r y  i s  d e f i n e d  a s  A m e r i c a n ' s  b u s i n e s s  d e v o t e d  t o  

t h e  m a n u f a t u r i n g  and s a l e  of Hepat ic -Aid  o r  a s  A m e r i c a n ' s  b u s i n e s s  d e v o t e d  

t o  t h e  m a n u f a c t u r i n g  and s a l e  of  any p r o d u c t  c o v e r e d  by t h e  F i s c h e r  p a t e n t .  

The d o m e s t i c  i n d u s t r y  a s  s t i p u l a t e d  by t h e  p a r t i e s  c o n s i s t s  o f  McGaw's 

p r o d u c t i o n  f a c i l i t i e s  i n  I r v i n e ,  C a l i f o r n i a ,  where  m a n u f a c t u r i n g ,  p a c k a g i n g  

and q u a l i t y  c o n t r o l  f o r  t h e  Hepat ic-Aid p r o d u c t s  t a k e  p l a c e ,  and i t s  n a t i o n a l  

m a r k e t i n g ,  s a l e s  and d i s t r i b u t i o n  ne twork  f o r  t h o s e  p r o d u c t s .  

. 

To prove  i n j u r y  t o  t h e  d o m e s t i c  i n d u s t r y ,  American f i r s t  must  p r o v e  

t h a t  i t  i s  making Hepat ic -Aid  p r o d u c t s  u n d e r  t h e  F i s c h e r  p a t e n t .  The powdered '  

food  Hepat ic -Aid  m a n u f a c t u r e d  by c o m p l a i n a n t  c o n t a i n s  t h e  amino a c i d s  w i t h i n  

t h e  "molar  r a n g e s "  of  cla ' im 1 of t h e  F i s c h e r  p a t e n t ,  u s i n g  American's i n t e r -  

p r e t a t i o n  o f  m o l a r  r a n g e s .  These  r a t i o s  o f  amino a c i d s  t o  one a n o t h e r  a r e  n o t  

changed  when l i q u i d s  c o n t a i n i n g  no  amino a c i d s  a r e  added t o  t h e  powder t o  make 

i t  i n t o  a p a l a t a b l e  d r i n k .  Hepat ic -Aid  is a p r o d u c t  c o v e r e d  by a l l  t h e  c l a i m s  

i n  i s s u e  o f  t h e  F i s c h e r  p a t e n t .  S e e  Amer ican  P h y s .  E x .  A-3.  
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6 .  E f f i c i e n t  and Economical  O p e r a t i o n  o f  t h e  Domest ic  I n d u s t r y  

k n e r i c a n  h3s  i n t r o d u c e d  e v i d e n c e  e s t a b l i s h i n g  t h a t  b o t h  i t s  e n t i r e  

o p e r a t i o n  and t h e  o p e r a t i o n  of  t h e  d o m e s t i c  i n d u s t r y ,  a s  d e f i n e d  above ,  

a r e  e c o n o m i c a l l y  and e f f i c i e n t l y  o p e r a t e d .  Respondents  have  o f f e r e d  no 

e v i d e n c e  t o  t h e  c o n t r a r y .  

The 1951 a n n u a l  r e p o r t  (American Phys .  E x .  Y >  of  t h e  p a r e n t  company, 

American H o s p i t a l  S:?ply C o r p o r a t i o n ,  shows an o v e r a l l  p r o f i t  f o r  t h e  

company. 

Tne American McGaw p l a n t  i n  I r v i n e ,  C a l i f o r n i a ,  which produces  H e p a t i c -  

h i d ,  was b u i l t  i n  1 9 7 9 .  It  h a s  3 ,965  s q u a r e  f e e t  devo ted  t o  p r o d u c t i o n  and 

1 , 7 7 6  f e e t  devo ted  t o  raw m a t e r i a l  s t o r a g e .  A n e r i c a n  Ex. 114, TR 566-567. 

D e s i g n ,  c o n s t r u c t i o n  and s t a r t - u p  c o s t s  f o r  t h e  p l z n t  t o t a l l e d  a p p r o x i m a t e l y  

$ [ C ]  . TR 556.  The p l a n t  was equipped  w i t h  t h e  most  modern machinery  

a v a i l a b l e .  TR 559 .  
-- 

Seven p r o d u c t i o n .  worke r s  and one q u a l i t y  c o n t r o l  t e c h n i c i a n  a r e  employed 

f u l l - t i m e  i n  Hepat ic -Aid  p r o d u c t i o n ,  and s e v e r a l  o t h e r s  a r e  i n v o l v e d  i n d i r e c t l y  

on an  a l l o c a t i o n  b a s i s .  American Ex.  114, TR 566-567. The v i d e o t a p e  of t h e  

p r o d u c t i o n  p r o c e s s  r e v e a l e d  some manual l a b o r  i n v o l v e d  i n  t h e  p r o d u c t i o n  pro- 

c e s s ,  b u t  t h e r e  i s  n o t h i n g  i n  t h e  r e c o r d  t o  i n d i c a t e  t h a t  a h i g h e r  d e g r e e  of 

m e c h a n i z a t i o n  would be f e a s i b l e  o r  more e f f i c i e n t  t h a n  t h e  methods now employed.  

Resea rch  and development  c o s t  a s s o c i a t e d  w i t h  t h e  Hepat ic-Aid p r o d u c t  . 

t o t a l l e d  a p p r o x i m a t e l y  $ [C] . American Ex. 114, TR 566-567. Research  

c o n t i n u e s  t o  be emphas ized .  American Phys .  Ex. 5 - 2 .  P r o d u c t i v i t y  a t  t h e  
I , *  
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H e p a t i c - A i d  p l a n t  h a s  b e e n  i m p r o v i n g .  I n  1 9 7 9 ,  I C ]  u n i t s  w e r e  produced 

per [ C ] - h o u r  s h i f t ,  w i t h  a r e j e c t i o n  r a t e  o f  [ C ] % .  C u r r e n t l y ,  [ C ]  u n i t s  

are pl-odused p e r  [ C ] - h o u r  s h i f t  w i t h  a r e j e c t i o n  r a t e  o f  [ C ] X .  TR 563. 

T h e  i n t r a v e n o u s  HepatArnine p r o d u c t  i s  produced a t  a l a r g e r  p l a n t  where  

a v a r i e t y  o f  i n c r a v e n o u s  s o l u t i o n s  are made.  T h a t  p l a n t  was opened i n  1 9 7 9  

a t  a c o s t  o f  a b o u t  $ [ C ]  and was e q u i p p e d  w i t h  modern e q u i p m e n t .  TR 

Y5 E -5 59. 

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

a n t i c i p a t e  raw m a t e r i a l  r e q u i r e m e n t s  and p e r f o r m  o t h e r  a c c o u n t i n g  f u n c t i o n s .  

TR 5 3 0 - 5 3 1 .  T h e  c o m p u t e r  s y s t e m  permits  c u s t o m e r s  t o  o r d e r  d i r e c t l y  f rom 

t h e  plant (TR 564-566) and t o  p l a c e  o r d e r s  on an  e m e r g e n c y  b a s i s .  TR 600 .  

A m e r i c a n  e m p l o y s  a n a t i o n a l  s a l e s  force and o p e r a t e s  45 d i s t r i b u t i o n  

c e n t e r s l h r o u g h o u t  t h e  c o u n t r y .  A m e r i c a n  E x .  1 1 4 ,  TR 566-567. 
c-  

B o t h  t h e  H e p a t i c - A i d  and H e p a t h i n e  p r o d u c t  l i n e s  h a v e  b e e n  p r o f i t a b l e .  . 

A m e r i c a n  E x .  114 ,  TR 575, 727-728. 

It i s  f o u n d  t h a t  t h e  d o m e s t i c  i n d u s t r y  is e f f i c i e n t l y  and e c o n o m i c a l l y  

o p e r a t e d .  
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7 .  I n j u r y  

Aiier ican h a s  s u b m i t t e d  e v i d e n c e  of s u b s t a n t i a l  i n j u r y  TO t h e  d o m e s t i c  

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

and o t h e r  i n d i c i a  of  i n j u r y .  Responden t s  o f f e r e d  no e v i d e n c e  on t h e  i n j u r y  

i s s u e .  

The f o l l o w i n g  t a b l e ,  d e r i v e d  from h e t i c a n  P h y s .  E x s .  X and E E ,  shows 

r i s i n g  l e v e l s  of  s a l e s  a x !  m a r k e t ' s h a r e  f o r  t h e  imporced p r o d u c t :  

S a l e s  ( u n i t s )  Marke t  S h a r e  ( % )  
C a l e n d a r  Q u a r t e r  American Tr s v  e no 1 T o t a l  Ame r i c ail T r a v e n 3 l  

[ C O N F I D E N T I A L ]  

American P h y s .  E x s .  X and EE s u p p o r t  an  i n f e r e n c e  of s p e c i f i c  l o s t  s a l e s  by 

American.  From t h e  f o u r t h  q u a r t e r  of  1981 t o  t h e  f o u r t h  quarter of 1982 ,  

A m e r i c a n ' s  s a l e s  t o  c u s t o m e r s  i t  h a s  i n  common w i t h  T r a v e n o l  h a v e  d e c l i n e d  

from [ C ]  u n i t s  t o  IC] u n i t s  w h i l e  T r a v e n o l ' s  s a l e s  t o  the same c u s t o m e r s  

have  i n c r e a s e d  from [ C ]  t o  [C]  u n i t s .  The r e c o r d  i n d i c a t e s  t h a t  I i e p a t i c -  

Aid and T r a v a s o r b - H e p a t i c  a r e  t h e  o n l y  a v a i l a b l e  p r o d u c t s  in t h e  h e p a t i c  

e n t e r a l  f o r m u l a t i o n  m a r k e t .  American E x .  82 a t  p .  33, TR 655. I n  t h e  

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

n u t r i t i o n  p r o d u c t s  o f  t h i s  t y p e  would be f i l l e d  by Amer ican  a l o n e ,  and c o u l d  

. b e  f i l l e d  by American w i t h o u t  d i f f i c u l t y .  TR 561,  562.  Under  t h e  p u b l i c  
I , '  
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p o l i c y  e n c o u r z g i n g  p a t e n t s ,  American i s  e n t i t l e d  t o  a l l  o f  t h e  s a l e s  o f  

produc . t s  made u n d e r  t h e  p a t e n t -  d u r i n g  i t s  l i f e  

S i n c e  demand for t h e s e  p r o d u c t s  i s  i n e l a s t i c ,  t h e  p r o d u c t  i s  p r o f i t a b l e ,  

and no n o n i n f r i n g i n g  d o m e s t i c  s u b s t i t u t e s  a r e  a v a i l a b l e ,  i t  nay  a l s o  be 

i n f e r r e d  t h a t  lost s a l e s  have  meant l o s t  p r o f i t s .  

. h e r i c a n ' s  l i s t  p r i c e  f o r  Hepat ic-Aid h a s  n o t  r i s e n  s i n c e  J a n u a r y  1981, 

a l t h o u g h  p r i c e s  f o r  a l l  o t h e r  American e n t e r a l  p r o d u c t s  have  r i s e n  i n  t h a t  

p e r i o d .  TR 650.  A i i e r i c a n ' s  f a i l u r e  t o  r a i s e  H e p a t i c - h i d  p r i c e s  was a t t r i -  

b u t e d  t o  compeEi t ion  from T r a v e n o l .  TR 6 4 9 .  

American o p e r a t e s  i t s  Hepat ic-Aid p l a n t  [Cl d a y s  a week, [ C ]  h o u r s  a day .  

I K S  c a p a c i t y  a t  t h a t  r a t e  i s  [ C ]  

o p e r a t i n g  a t  [ C ] %  of  c a p a c i t y .  TR 561 .  Output  c o u l d  be expanded s u b s t a n t i a l l y  

by g o i n g  t o  more s h i f t s ,  more d a y s ,  and r e p l a c i n g  t h e  package  f i l l i n g  machine 

( a  r e l a t i v e l y  minor  e x p e n s e ) .  

p a c k e t s  a y e a r ,  b u t  i t  i s  c u r r e n t l y  

- -  - _. 

TR 561-562. 

The i m p o r t a t i o n  and s a l e  o f  T r a v a s o r b  H e p a t i c  have i n j u r e d  s u b s t a n t i a l l y  

t h e  d o m e s t i c  i n d u s t r y .  

E v i d e n c e  in t h e  r e c o r d  a l s o  s u p p o r t s  a f i n d i n g  t h a t  i m p o r t a t i o n  and 

s a l e  o f  T r a v a s o r b  H e p a t i c  w i l l  t e n d  t o  f u r t h e r  s u b s t a n t i a l l y  i n j u r e  t h e  

d o m e s t i c  i n d u s t r y  i n  t h e  f u t u r e .  Pfr immer p r e s e n t l y  p o s s e s s e s  o r  c o u l d  

r e a d i l y  d e v e l o p  p r o d u c t i v e  c a p a c i t y  t o  s u p p l y  t h e  U.S .  e n t e r a l  h e p a t i c  

f o r m u l a t i o n  m a r k e t  i n  a t  l e a s t  t h e  f o l l o w i n g  amounts per year: 1983 ,  

[Cl u n i t s ;  1984 ,  [Cl ; 1985 ,  [Cl ; 1986 [Cl ; 1987 [ C ]  . 
S t i p u l a t i o n  53 ,  T r a v e n o l  P r e t r i a l  Memorandum. T r a v e n o l  h a s  t a k e n  a n  

. , !  

79 



a g g r e s s i v e  posture i n  the  h e p a t i c  e n t e r a l  market and has t h e  goa l  o f  

0bta in i r .g  502 o f  t h a t  market by t h e  end o f  1 9 8 3 .  American E x .  84 a t  22, 

24, 58-59. 

Tnere i s  o f t e n  a d e s i r e  among customers t o  purchase an entire l i n e  o f  

products from a s i n g l e  s u p p l i e r .  TR 653-654, 665 .  S i n c e  Travenol has a 

mush l a r g e r  share  of  the convent ional  p a r e n t e r a l  s o l u t i o n  market than does 

Americin ( [ C j Z  v s .  ::;X>, t h i s  d e s i r e  would tend t o  s h i f t  market share  i n  

che h e p a t i c  e n t e r a l  product market toward Travenol .  TR 653-654, 665. 

The f a c t  t h a t  a patented product produces a good p r o f i t  does not mean 

t h a t  a competicive product w i l l  not cause  i n j u r y  t o  a - d o m e s t i c  industry .  A 

patent  owner i s  e n r i t l e d  t o  t h e  p r o f i t  on a l l  domestic s a l e s  o f  tne patented 

product ,  r e g a r d l e s s  o f  whether the p r o f i t  i s  r e a s o n a b l e .  The theory t h a t  new 

ideas  w o u l d  be made a v a i l a b l e  K O  t h e  p u b l i c  because o f  t h e  p r o t e c t i o n  o f f e r e d  

though a patent  would f a i l  without t h i s  a b s o l u t e  p r o t e c t i o n  f o r  a limited 
- -  

period o f  t ime .  

It i s  found t h a t  t h e  importa t ion  of Travasorb Hepat ic  and i t s  s a l e s  

i n  the United S t a t e s  have the ef fect  and t h e  tendency t o  i n j u r y  s u b s t a n t i a l l y  . 

t h e  domestic industry  involved i n  t h e  production and sale o f  Hepatic-Aid. It 

a l s o  would have t h e  e f f e c t  and the tendency t o  i n j u r y  s u b s t a n t i a l l y  t h e  domestic 

industry  i f  t h a t  industry  were def ined  a s  t h e  t o t a l  b u s i n e s s  r e l a t e d  t o  t h e  

production and s a l e  o f  Hepatic-Aid and Hepatamine, even though Travenol s e l l s  

no product a t  t h i s  time t h a t  competes w i t h  Hepatamine. 
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CONCLUSIONS 

I t  i s  found t h a t :  

1 .  The F i s c h e r  p a t e n t  i s  v a l i d  and e n f o r c e a b l e .  

2 .  The F i s c h e r  p a t e n t  i s  n o t  i n f r i n g e d  by r e s p o n d e n t s .  

3 .  The re  i s  a d o m e s t i c  i n d u s t r y  making p r o d u c t s  unde r  t h e  
F k s c h e r  p a t e n t ,  t h e  d o m e s t i c  i n d u s t r y  i s  e f f i c i e n t l y  
and e c o n o m i c a l l y  o p e r a t e d ,  and t h e  i m p o r t a t i o n  and s a l e  
of  T r a v a s c r b  H e p a t i c  i n  t h e  U n i t e d  S t a t e s  c a u s e s  sub-  
s t a n t i a l  i r .2ury t o  t h e  d o m e s t i c  i n d u s t r y .  

4 .  There  i s  n o  u n f a i r  a c t  o r  method of c o m p e t i t i o n  i n  
c o n n e c t i o n  w i t h  t h e  i m p o r t a t i o n  of T r a v a s o r b  H e p a r i c ,  
and no v i o l a t i o n  of S e c t i o n  337 h a s  been p r o v e d .  

The r e c o r d  i n  t h i s  c a s e  c o n s i s t s  of  a l l  e x h i b i t s  l i s t e d  on American 

E x h i b i t  1 7 4 ,  T r a v e n o l  E x h i b i t  5 9 ,  and S t a f f  Ex. 1 ;  T r a v e n o l  P h y s i c a l  Ex. 64A; 

t h e  t r a n s c r i p t  of t h e  t e s t i m o n y  a t  t h e  h e a r i n g ;  and a l l  p a p e r s  and r e q u e s t s  

f i l e d  i n  - --- t h i s  p r o c e e d i n g  .L/ 

JOnef 0. s.3wm 
J a n e t  D. Saxon 
A d m i n i s t r a t i v e  Law Judge  

I s s u e d :  May 20 ,  1983 

1/ P u r s u a n t  t o  S e c t i o n  210 .53 (h )  of t h e  Commiss ion ' s  R u l e s  t h e  i n i t i a l  - 
d e t e r m i n a t i o n  s h a l l  become t h e  d e t e r m i n a t i o n  of t h e  Cammission u n l e s s  
a p a r t y  f i l e s  a p e t i t i o n  f o r  r e v i e w  of t h e  i n i t i a l  d e t e r m i n a t i o n  p u r s u a n t  
t o  S e c t i o n  2 1 0 . 5 4 ,  o r  t h e  Commission p u r s u a n t  t o  S e c t i o n  210.55 o r d e r s  
on i t s  own m o t i o n  a r e v i e w  o f  t h e  i n i t i a l  d e t e r m i n a t i o n  o r  c e r t a i n  i s s u e s  
t h e r e i n .  F o r  c o m p u t a t i o n  of  t i m e ,  see S e c t i o n  201.14.  F o r  c o m p u t a t i o n  
o f  a d d i t i o n a l  t i m e  a f t e r  s e r v i c e  by m a i l ,  see S e c t i o n  2 0 1 . 1 6 ( d ) .  
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APPESDIX A 

, C l a ' i m s  . I ,  5,  6 ,  7 ,  9 and 14 of  t h e  F i s c h e r  p a t e n t  a r e  i n  i s s u e .  These  

c l a i z s  r e a d  a s  follows: 

1 .  An a n i n o  a c i d  f o r n u l a t i o n  for a d m i n i s t r a t i o n  t o  human 
p a t i e n t s  w i t h  L i v e r  d i s e a s e ,  c o m p r i s i n g  a m i x t u r e  of 
t h e  f o l l o w i n g  e s s e n t i a l  and n o n e s s e n t i a l  amino a c i d s  
c o n b i n e d  i n  p r o p o r t i o n s  d e f i n e d  by t h e  f o l l o w i n g  , 
i n t e r r e l a t e d  m o l a r  r a n g e s :  

.4mlnO A c i d s  Molar  Ranges  

L - i s o l e u c i n e  
L- leuc  i n e  
L - v a l i n e  
L-tryptophan 
L - p h e n y l a l a n i n e  
L-t  y r  os  i n e  
L- 1 y s i n e  
L-me t h  i o n  i n e  
L - t h r e o n i n e  
L - a l a n i n e  
L - a r g i n i n e  
L-h i s t  i d  i n e  
L-pro 1 i n e  
L - s e r i n e  
g l y c i n e  
L - a s p a r t i c  a c i d  
L-g lu tamic  a c i d  
L-o rn i  t h i n e  
L - c y s t e i n e  

0.0549-0.0623 
0.0670-0.101 
0.0574-0.0661 
0.000816-0.00441 
0-3 
0-0.003 00 
0.0333-0.0500 
0.00491-0.0147 
0.0228-0.0454 
0.0686-0.103 
0.027 5-0.041 3 
0.0 124-0.01 86 
0.0556-0.0834 
0.0152-0.0571 
0.0451-0.144 
0-0.045 1 
0-0.0702 
0-0.0382 
0-0.00228 

w h e r e i n  M r e p r e s e n t s  t h e  u p p e r  l i m i t  of t h e  r a n g e  for 
p h e n y l a l a n i n e  and i s  e q u a l  t o  0.009 minus  t h e  r e s p e c -  
t i v e  molar amount of  t y r o s i n e  p r e s e n t  in said  m i x t u r e ,  
t h e  combined m o l a r  amounts  of  p h e n y l a l a n i n e  and  t y r o s i n e  
b e i n g  a t  l e a s t  e q u a l  t o  0.002 on  t h e  same r e s p e c t i v e  
m o l a r  b a s i s ,  t h e  r e s p e c t i v e  m o l a r  p r o p o r t i o n s  of * i s o l e u -  
c i n e ,  l e u c i n e ,  v a l i n e ,  r r y p t o p h a n ,  p h e n y l a l a n i n e ,  and 
t y r o s i n e  b e i n g  s e l ec t ed  f rom t':s above  m o l a r  ranges 
t h e r e o f  s o  t h a t  t h e  r a t i o  of t i i e  combined molar p r o p o r -  
t i o n s  of  i s o l e u c i n e ,  l e u c i n e ,  and v a l i n e  t o  ( a >  t h e  
molar p r o p o r t i o n  of t r y p t o p h a n  i s  w i t h i n  t h e  n u m e r i c a l  
r s n g e  f r o n  40 t o  300, and t o  ( b )  t h e  combined molar 
p r o p o r t i o n  of  p h e n y l a l a n i n e  and t r y o s i n e  i s  w i t h i n  t h e  
n u m e r i c a l  r a n g e  from 15 t o  135. 
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5 . .  The amino a c i d  f o r n u l a t i o n  o f  c l a i m  1 prepsred a s  an 
e d i b l e  food f o r  o r a l  a d n i n i s t r a t i o n .  

, 6 .  The- method o f  supplying anino a c i d s  t o  a human p a c i e n t  
having a d i s e s s e d  l i v e r ,  comprising a d n i n i s : e r i c g  t o  
s a i d  p a t i e n t  t h e  anino a c i d  formulat ion d e f i n e d  i n  
c l a i m  1 .  

7 .  The method o f  c l a i m  6 i n  which s a i d  anino a c i d  f o r n u l a -  
t i o n . , i s  administered i n  an amount e q u i v a l e n t  t o  a t  l e a s t  
50 grams p r o t e i n  per  p a t i e n t  p e r  24 hours .  

9 .  The method o f  c l a i m  7 i n  which s a i d  nixture  o f  amino 
a c i d s  as d e f i n e d  i n  c l a i m  1 i s  administered by oral 
f e e d i n g .  

1 4 .  An amino a c i d  p r e p a r a t i o n  €or  o r a l  a d m i n i s t r a t i o n  t o  
human p a t i e n t s  with l i v e r  d i s e a s e  c o n t a i n i n g  c a r b o -  
hydrate  and/or f a t  n u t r i e n t s  t o g e t h e r  with a m i x t u r e  
o f  t h e  f o l l o w i n g  e s s e n t i a l  and n o n e s s e n t i a l  amino 
a c i d s  combined i n  p r o p o r t i o n s  def ined by t h e  f o l l o w i n g  
i n t e r r e l s t e d  m o l a r  r a n g e s :  

Amino Acids Molar Ranges 

L - i s o l e u c i n e  0.0549-0.0823 
L-leuc i n e  0 .0670-0 .101  
L-va 1 i n e  0.0574-0.0861 
L-t ryptophan ' 0.000816-0.00441 

L-tyros  i n e  0-0.003 00 
L - l y s i n e  0 .0333-0 .0500 
i-me t h  i o n  i n e  0,00491-0.0147 
L-threonine 0.0228-0.0454 
L-a 1 a n i  ne 
L-a r g  i n i n e  0.0275-0.0413 
L-his  t i d  i n e  0.0324-0.0186 
L-pr o li ne 0.0556-0.0834 
L - s e r i n e  0 .0152-0 .0571 

L-phenylalanine 0-M 

0.0686-0 -103 
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1571 ABSTRACT 
Amino acid formulations for administration to human 
patients with liver disease comprise mixtures of essen- 
tial amino acids combined in novel relative propor- 
tions, and pieferably also include non-essential amino 
acids. In particular, the combined molar proportions 
of isoleucine, leucine, and valine are from 40 to 300 
times the molar proportion of tryptophan and from IS 
to 135 times the molar proportion of phenylalanine, or 
phenylalanine and tyrosine. The formulations may be 
adapted for either intravenous or oral administration, 
but the preferred method of administration is by hy- 
peralimentation infusion. The formulations and 
method can be utilized to provide nutritional support 
for liver diseased patients while reducing the inci- 
dence and severity of hepatic encephalopathy, andlor 
as primary therapy for treatment of hepatic 
encephalopathy. 
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tryptophan levels were near norma! or only slightly 
A W N 0  ACID FO&ML!LRTIONS FOR PATIENTS elevaied. With the mixture c t essential and nonessen- 
'JVRTH LIVER DEEASE AN3 METHOD OF USIKG tial amino acids. tyrosine was considerably above the 

SAME normal le*,el, and was found ;o be elevated. although to 
5 a lesser extent, even with the Gixture containing O C ! ~  

the eight essential amino acids. BACKGROUND AND PROBLEM 
Intravenous amino acid solations are kncwn and are An attempt was made to increve the low plasma 

app;cvtd for cliniczl adrr,inistration to patients requir- levels of braiched chain amino acids by increasing the 
ing intravenous ngtrition. They are usually adminis- amount infused up to two and one half times the mini- 
tered al0r.g with g l u e ,  fat, elec&olytes, and vimnins. 10 mal daily requirements recommended by Rose for iso. 
The present commercial intravenous amino acid solu- leucine. leucine, and valine. Such high level infusion of 
tions are forinulated in accordance with the amino acid branched chaiii amino acids, however, failed to correct 
requirements of man as delineated by William C. Rose the low concenmtions of these amino acids in the 
and w c i a t e s .  See, Rose, Fed. froc. 8, 546 (1949); patients' F lvma The metabolic consequence of low 
Rose et d., J. Biol. Ckwn., 217, 987 (1955). U.S. Pat. 1s plasma levels of  branched chain amino acids is not 
No. 3,764.703 discloss the use of mixtures of essential known, nor has anyone previously proposed a relation- 
amino acids combined in proportions according to the ship between plasma levels of branch-,; chain amino 
pattern of Rose for administration to patients suffering acids and hepauc encephanlopathy. 
from reduced kidney function, uremia. According to It has been suggested that an excess ofphenylalanine 
his  patent, the essential amino acids may be adminis- 20 may inhibit the transport of tyrosine to the brain. Gur- 
tered for the treatment of uremic conditions either off et ai., 1. Bid. Chern. 237, 803 (1962). Further, it is 
intravenously or orally, with resultant lowering of known that tyrosine is importzit o r  the synthesis of 
blood urea nitrogen and increased nitrogen retention. some of the normal catecholamine ieurotransmitters in 

U.S. Pat. No. 3,832,465 discloses intravenous infu- the brain. It has dso been suggest:C that the ievel of 
sion solutions of amino acids containing both essential 25 serotonin in the brain may !x relatc:: to the association 
and nonessential amino acids, which are chvzcterized between plasma tryptophai, as crpposed to plasma 
by having at least 40%, and preferably from 42 to 6856, phenylalanine, tyrosine, and the branched chain amino 
ofthe totd amino acids comprising the branched chain acids. F-rnstrom, et ai., Scizncz, 178, 414 (1972). 
mino acids, leucine, isoleucine, and valine. It is stated However, earlier studies tended to establish that the 
that the branched chain amino acids are metabolized 33 pMriple factor modulating bnin tryptophan V J ~ S  the 
by major pathways not involving the liver, and ihat ratio of p!asma tryptophan to the sum of dl of the 
therefore they can be intravenously administered in pizsma amino acids. See PerezCruet et al., Notum, 
larger proportions than those amino acids dependent 248,693 (1974). 
on the metabolic action of the liver. in  accordance uith the present invention, the amount 

Prior to the present invention, as far as is known, no 35 d r n h i s t e d  of phenylalanine alone, or phenylalanine 
specially formulated amLw acid mixtures have been and tyrosine in combination, or tyrosine alone is con- 
proposed for administration to liver diseased patients t~olled i? relation to the total of the essential branched 
eithcr for therapeutic effects or for nu2;tional pur- chain amino acids, specificdy isoleucine, lexine, and 
poses. Malnutrition is a serious problem with such pa- valiiie to achieve metabolically acceptable levels of 
tients. The patient with cirrhosis generally eats poorly, 40 plasm2 phenylalanine and tyrosine. It appears that the 
and such patients are usually placed on p:otein- fomdaiicns of the present inveneon permit adequate 
restricted diets. Liver disease interferes With normal transfer of prosme to the brain, and that there is 00 
pr3tein utilization. Moreover, encephaiopethy leading serious inhibition of such transport due to excessive 
to coma and death is associated with advanced c i iho-  piasma phenylalanine. Further, the amount of phenyl- 
sis ana other serious liver dissw. By restricting protein 45 ala.siLie administered miry be reduced, or in some em- 
intake, the tendency of the liver diseased patients to bdments  eliminated entkely, if the phenylalanine in 
develop hepatic encephan!gpathy may be reduced. the adno zdd mktz:t is partidly replaced by tyrosine. 
However, such limitation of protein intake further con- Such replacement is limited by the low water solubility 
tributes to the malnutrition of  the patient. of tyrosine. The tyrosine m be :spplemented by mom 

Row pattern intravenpus solutions of amino hcids 50 water soluble tyrosine derivatives, providing the deriva. 
have been administered to liver diseased patients both tive is convertib:e by the body to tyrosine. 
far nutritional :uppoit and experimer,:a!ly for study of The experimental work leading to the Fresent invca. 
the effect on the patient's plasma amino acid lev-Is. tion has also indicated that the relative proportions of 
SL'C!: r!udies have shown t !at  the ctrnient ~f wino the esseiitirJ branched chain amino acids should bc 
acids in the plasma of  liver diseased patients is seriously 55 controlled in relation to the proportion of tryptophane 
distorted, the branched chain amino acids (isoleucine, administered. By proper balancing of the proportions 
leucine, and valine) being lower than normal, whJe of isoleucine, leucine, and vdine to tryptophan, it is 
methionine and the aromatic amino acids phenylala- believed that the transfer of excessive tryptophzn to the 
ni,e and tryptophan are higher than nmmal. See Fi- brain a n  be avoided. This is desirable since tryptophaa 
scher et aJ., Am. J. Surg., 127, 40 (Jan. 1974), and 60 is converted by the brain to serotonin, which would k 
references cited therein, The amino acid formulaticns expected to complicate hepatic encephalopathy. It 
adninistered by Fischer et 21. included solutions con- therefore appears that the quantity of amino acid ad- 
taining only essentid amino acids, as well as solutions ministered for nutritional utilization by t!!e patient can 
containing both essentid end nonessential amino acids. be significantly increased while therapeutidly main- 
The plasma levels of the 'xanched chain essential 65 taining normal brain function. In general, all of the 
mino acids and methionilie were consiskntly de- plasma amino acids may compete yith the plasma tryp 
creased, while there was a consistent elavatioit above tophan for transport to the brain. However, what seem$ 
norma: of phenylalanine an J methionine. HGwever, th- to be of  ir.patancc for the purposs of the present 

\ 3,950,529 
, a  1 



3,9 503 29 
3 4 

continued invention is that phenylalanine asd tryosine are rela- 

the brain compared to the branched chain essential 
amino acids. 

nisms are not know. with complete certainty. Further, 
diseased livers do r.ot respt-nd predictably in all cases. Optionally, part of the L-methionine in the above 
Nevertheless, the avaiianle experimental evidence, formulation may be replaced by D-methionine, a mix- 
strorzly indic:.tes that administration of the amino acid ture of DL-methionine being used on an equivalent 
fonr.ulation ot this invention can be lo herb 10 basis to L-methionhe. El-methionine has approxi- 

encephalopathy, while providiric more iiearly adequate which percentage can be ustd to determine the desir- 
support for the pal!cnu suffering from liver aD!c equivalent range for a mixture of DL-methionine. 

disease, Tile treatment of hepa5; encephalopathy However, it is preferred to emp1Oy Only L-methionine. 
Cemiin Other amino acids Can be used in modified 

achieving more nearly adequate nutrition, while avoid- f o n r ~  For exmPle~ the bi i le  can be advantageously 
ing the conplications of encephalopathy lilld coma, an Used in the form of its acetate salt (L-lysine acetate). 
oppfiuiiity is protnidcd for improved liver function to A h ,  it is Convenient t@ inC0rporete the cysteine in the 
develop. It is known that :he liver has remarkable fmn of is hyc'rochlonde 
power 10 hypertrophy or regent r;te. Consequcndy, if 2o h the above formulation, the lapper limit of the m0h.f 
the patient can be maintained Over a sufficient period range for phenylalanine is indicated by the letter "M". 
of time with adequate nutritio:., the liver may repair w e r e  the formulation includes no tyrosine, M w i U  & 
and fully recover. - equa! to 0.W9, that is, the molar rankt for phenylala- 

The formulations of this invention may include both nine will be 0-0.009. "''hen tyrosine is incoWrat4 ,  
wential and nonessential amino acids, or only essen- *' the mount of Phenylalanine is corrqmndingly re- 
tid amino acids. but the inclusion of some nonessential duced More SPeCifi~$' ,  M will be equal to 0.009 
amino acids is desirable. With respect to nurritional minus the respective molar amount of free tyrosine. 
support, restiltant plasm2 amino acid levels, brain func- For example, when the amount of tyrosine in the for- 
tion, and thenpeutic benefits there i? a complex inter- mulation is equal to 0.003. M will bc 0.006. h t h  phen- 
relationshin htween the amur6 acid formuiations of 30 ylalanine and tyrosine should not be omitted. The total 

Molar Rang- tively less competitive with tryptophane for entry into Amino Acids 

L-cyceme 0-0.00228 

It should be understood that the foredoing mecha- 5 
. 

pputically & j c e  the incide3ce and =verity of hepatic mateiy 75Q Of the nutritiClnal value of L-methionine, 

te clinically attainable Moreover, by 15 

(L-cysteine*HCl.ylO). 

this inveniion. In ddition to th- considerations dis- 
cussed above, therefore, the relathe prGportiom of all 
of the amino acids incorporated) essential m d  nones- 
sential, including amino acids which may he optionally 
included, are specified in terms of their respective 
molar ranges. 

DETAILED DISCLqSURE 
The amino acids'used in practicijlg the present inven- 

tion are preferably pure crysdline amino acids. In 
geperd, the amino acids should ,be in their L-form, 
rather than the D-form, or a mixture of D and L. Also, 

E' in general, the amino acids are employed as free zmino 
acids rather than as amino acidjsalts or derivatives. 
Llysine acetate may be used. and :erivatives of L-tyro- 
sine which are convertible to tyrosine by the body. 

Mixtures of  essential and nonessential amino acids 
prepared in accordance with the 'present invention for 
administration to human oatients with liver disease 

I 
1 

of pheny~danhe and tyrosine should be quai to at 
least 0.002 moles in relation to the molar proportions 
set out above. 
As indicated by the lower limit of"O", several of the 

35 other amino acids listed in the above formulation are 
optional, that is, they can be omitted completeiy. Tlmc 
cptional mino acids include aspartic acid, glutamic 
acid, ornithine, and cysteine. Phenylalanine may also 
be omitted in =,me embodiments if tyrosine is hi- 

40 c!uded. !n most fonnulatioo.ns, some phenylalanine a h  
will be inciuded, 'at lcrrst 0.00266 moles on the same 
basis, that i., a range of 0.00266-0.009 for phenylaia- 
nine if no tyosine is included, or 0.002664 if tyrosine 

It will be unddrstood that in addition to the amino 
acids, the formulation may include' preservatives or 
stabi!izers, as required, such as sodium bisulfite, wcr- 
bic acid (vitamin C), or other compatible preservative 

45 is present. i 

d 

50 agents. Nitrogeq gas may also be &d to ireserve the 

In accordance with the presentinvention, the respec- 
tive molar proportions of isoleucine, leucine, valine, 
tryptophan, and phenylalanine (or phenylalanine and 

these amino rcids. More specifically, the ratio of the 

valine to (a) the molar proportion of tryptophane. 
should be within the numerical range from 40 to 300, 

the combined molar proportion of phenyldanine and 

to 135. Although, the complete optimization of the 
L.his:idine 0.0124-0.0186 formulation within the specified mrges has not yet 
L-proline 0.055Go.0834 . 65 been fully defined, nutritionally and/or therapeutically 
glycine 0.04514. I44 applicable molar proportions f9r the'total of the 
L-aspanic acid od 045 I branched chain amino acids (isoleucine, leucine, and 
L-ornirhine 0-0 0382 valine) to the molar proportion of tryptophan is from 

sbuld contain the amino acids in interrelated propor*' solution. I 
tions. Desirable relative internal proportions are de- 
lined by the following molar ranges: 

b 
I 

. * 

I Molar Ranga ' 55 tyrosine) should be selected to provide certain ratios of 
I 

Amino Acids 

L-isoleucine 
L-kucine 0 .0674.  IO I combined molar propdons of isoleucine, leucine, and . ' 
L-valine 
L-ClypIo hm O.OM8 16-0.0044 I 
L-phen y h n i m  0-M 

-1 0.0549-0.0823 

0 0574-0 0861 

L-tyrosine 0-0.003 60 and to' (b)  the molar proponion of phenylalapine, or 1 

I 0.0333-0.05 ' L-lysine 
L-methionine 0.0049 14.0 147 

LJaninc 0.0686-0. i 03 
L-rrginim 0.027S-O.-4 13 

L-urinc 0.0152-0.057 I 

L-glutamic acid ' 0-0 0702 

,L-threonine 0.02284.0454 . tyrosine, should be within the numerical range from 15 r. I 

i 
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50 to 90, and to the molar proportion pnenylalmine, or One formulatioc, including no tyrosine, which may 
pheny!slaiii;1e and tyrosine, from 30 to 50. be prep;:& as h concentrated infusion solution wid 

The formulztix~s are desirably free of ammonia. no& be k s c r i k e d .  Thc concentrations are given in 
When preprei  from Gqstallinc mino  acids, the resul- moles p: liter of sclution. If thc famulation is em- 
m t  formulation wid be low in free ammonia. In ten- 5 ployed for o d  administratibn, the relative concentra- 
eral, the fcrmulations preferably corrtiin less than 2 tiom indiwted should be maintained, that is, the on1 
millimola of ammonia per each 800 millimo!es of formulation wil! have the same amino acids in the Same 
mino  acids, including 211 of the amino acids present respective molar concentrations or ranges. 
(essential and nonessential). .I The fornulation is as follows: 

The formulationsmay be advantageously prepared in 10 
the form of  ste:ile aqueous solutions adapted for intra- Concentrations 
vecous 2dministw:ion. In  accordance with known k w  A638 (moluil. win.) 

Lix. ,eu&C 0.059-0.0823 
!.-lC3cine 
L-ra!!be 0.0574-0.0661 
L-L?ptcphm 0.OOOS 16-0.00441 
L-pben)iahiie 0 . W 4 4 4 . 0 1 3 3  
L-l?rinc 0.0333-0.0500 
L-fietnionirre ' 0.004914.0147 
L-&-ecnim 0.0228-0.0454 

0.02754.04 I 3  Lc*irre 
L4iUidiIK 0.012M.OI 86 

fed a protein-restricted diet and the intravenous amino L-p"tinC 0.0556-0.0834 
0.01 52-0.057 I I -cerine 

&trci.C 0.045 14.144 
in some cases, pe:ipheral intravenous infusion tech- L-cyseine 0-0.00228 

pnctice for such solutions, the liver disease amino acid 

pH for intravenous administration. The most desirable 15 
solutions will be steri!e, pyrogen-free, and at a suitabIe 

pH for the solution may vary depending on whethe: the 
aminc acid solution is to be mixed with an intravenous 

0.067-0.101 

dextrose solution before administration, but, in gen- 

5.0 to 7.8. Where the patient uith liver disease is being 20 
erd, the pH of the anino acid solution can range from LJhrliiC 0.0686-0.103 

acid solutio:i is to be used as a supplement to such diet, , 

niques may be used. However, the preferred technique 
involves administration into a central vein, which is B 25 
procedure known clinically as hyperalimentation. In 
this technique, the infusion is made into the central 
vein through a catheter. For examp!e, either a subcla: 
Vim or internal Jugular indwelling catheter may be 
used. 

Amino acid infusion solutions prepared for hyperali- 
mentation use with !her diseased patients Can contain 
from 2 to 9 weight percent O f  total amino acids based 
on thi: solution. In preferred embodiments, which can 
be uscd for total parenteral nutrition, i t  iS believed that 35 =e shown in h e  first column 
the optimum concentration of t O k d  amino a c i b  will be 
from 3 to 5 weight percent based on the solution as 
prepared for infusion. Where the amino acid solution is 
prepared in more concentrated forni, it can be mixed 
with other nutrient-containing solutions (viz. aqueous 40 
glucose) to prepare an infusate solution of the pre- 
ferred amino acid concentration. 

abovq it is expected that full protein nutrition can be 

n e  arr,mo acid fomulatjon of invention as de- 
sip& for w uith liver di%= patierits contains the 
60 zi&, (both essential and noneet id l  in propor- 
tiom wideb different from the amino acid Content of 

30 any nsturally occuring pioteins. Further, the relative 
propohGm =e markedly different than amo8jnb of 
e n t i a j  a.nino acids heretofore believed to be Ij,eca- 
sari; for Froper nutrition. n e  comparison is indicited 
by he f~!?v&-,~ table, where the essential amino aLi& 

they would be in accop 
with the panem of Rose. The next column 2 1 ~ ~ -  

trates a preferred formulation ofthe presen; invention. 

Comparison with Rose's Pattern 
for knLial  Amino Acids 

lllustrati-e Liver 
With intravenous solutions prepared as described Amino Acid R-8 Discarc F'c.nnulntion 

Lwkucbc I10 2! 6 
provided by administration from about 1 to 3 liters of  45 ~ u c ~ c  I73 263 

39 IR 
173 24 
! 26 I46 L)*C 

MerhDriDe I73 74 
T h m n k  79 108 

solution per patient during each 24 hours. The maxi- Vdine 126 20 I 
mum amount which may be adminktercd will depend 
on the amino acid tolerance of the particular patient. 

ZZ&e 
While the formulation of the present invention is capa- 
ble of reducing the incidence and severity of hepatic 50 
encephalopathy, h e  desirable clinical procedure will 
be to begin the infusion at a daily level be!ow full pro- 
tein nutrition, and gradually increase the amount ad- 
ministered. For example, the administration can be 
started at levels equivalent to about 20 to 25 grams 55 
protein per day (24 hrs.), and then increased to at least EXAMPLE I 
40 to 50 equivalent grams protein per day, providing A sterile, non-p)Togenic, stable solution witable for 
tte'patient is tolcrating the infusion. It is expected that intravenously infusing into liver diseased Fatients is 
the average patknt will be able lo tGkiate ai least the p!epared from pure crystalline amino acids, which are 
equivalent of 50 &rams protein per 24 hrs., and in some bo dlaolved m distilled water in the following concenba- 
cases, much higher administration levels up to as high tiorrs: 
a$ 100 to 140 grams protein equivalents may be feasi- 

known to biochemists, the equivalency of amino acids 65 L-kdeuciae 

to protein can be calculated by determining the total L-kuciae 11.0 0.0831 

w& larl Mw a 

Specific fonnulations for practicing the present in- 
vention are set out in the following examples. 

. 
ble. For the purpose of  the present invention, and BS g.n moleA 

9.0 0.0666 

grams of amino acid nitrogen, and then muitiplying this L-vdinc 8.4 0.07 I7 

tein. L-lysiac a c e w  8.6 (base. 6.09) 0.04!7 

0.15 0.00361 
amount by 6.25 to obtain the grams of equivalent pro- k:''?$;k?> I .o 0.00605 
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-continued 

Amino Acid g.n. moicn. Amino Acid g.n. moleR. 

L-methionine I .o .0.0067 L.iroleucbe 9.0 0.0686 
L-threonine 4.5 0.0378 L-leucine 11.0 0.OR38 
L-alanine 7.65 0.0~58 5 1-valine R .4 0.0717 
L-arginine 6.0 0.0344 L-tryptophan 0.75 * 0.00367 
L-histidine 2.4 0.01 ss L-phenylalanine 0.5s 0.00333 
L-proline 8.0 0.06% L-:yrorine 0.4.5 0.00248 
L-unce 5 .O 0.0476 L-lysine acetate 8.6 (base. 6.09) 0.04 17 
glycine 9.0 0. I20 L-methionine 1 .o 0.0067 
Ls)rtcine.HCI.H,O 0.2 (base 0.14) 0.00114 

In the foregoing formula, the ratio o f  the essential Amino Acid g.n. molc/l. 
branched chain amino acids to phenylalanine is a b u t  

To this solution is added 1.152 g./L of 85% phospho- 

Lthrconix 4.5 0.0378 
37 and to tryptophan is about 6 1. L-alanine 7.65 0.0858 

” L-arginine 6.0 0.0344 
L-hisridine 2.4 0.01S5 

ric acid to adjust the pH to a more physiological pH L-prolbe 8.0 0.0695 
(approx. 6.8), and to serve as a source o f  phoiphorous, L-urine 5.0 0.0476 

glycine 9.0 0.120 
L-upuric acid 5.0 0.0376 

6.6 O.OS85 
L-ornitbine 4.2 0.0318 

0.2 0.00114 L-cysteine.HCI.H,O 

an important elemen,$ for good nutrition. n e  voiume is 
then brought to t!!e desired volume with distilled water. 20 

stirred until dissolution is complete. Two grams of acti- 
vated charcoal is then added and stirred for an addi- 
tional IO minutes. The solution is then filtered and 
filled into appropriate containers for intravenous fluids 25 
and steam sterilized at 250°F. for 10 minutes. 

L-glutamic acid 
Sodium bisulfite U.S.P. grade, 1.0 g.fl., is added and 

with respect to the fomulatjons of ~ x m ~ l ~  I to 111, 
a suppleme:;i to oral feeding, whe& this amino 

acid solution is preferentially infused into peripheral 
veins, Le. am or leg veins, an isotonic or near isotonic 
concentration of an amino acid solution having a com- 

If a formulatioi: of amino acids for liver diseased position within speczed ranges can be utilized. 
patients is desired which contains only essential amino 30 a 3.0 5.0% W/V mino acid solution having the 
acids, the nonessential amino acids in the intravenous above composition can be used 
solution of Example I car. be omitted. The same rela- Another alternate route of administration for the 
tive proportions of the essential amino acids (isoleu- solution is to adninister all nutrients via a nasogastric 
cine, leucine, valine, tryptophan, phenylalanine, lysine, tube or a jejunostomy tube. As in the I.V. administra- 
mcthionine, mrJ thremie) wil be premt;  LX! the 35 tisn, t’le mino acid soiution is added to sufficient 
solution will be prepared in the same manner. Prefer- calories provides as carbohydrates and/or far, vitamins 
ably, however, arginine, histidine, and cysteine are also and minerals. The complete diet is then administered 
included in the indicated relative proportions with the slowly over a 24 hour peiicd. 

EXAMPLE V eight essential amino acids. 

EXAMPLE ill For oral consumption, the amino acid mixture, hav- 
Following the procedure of Example I ,  an alternate ing the same molar ratios and the same ranges as de- 

amino acid formulation for liver disease therapy is scribed previously, 80 - 120% of the recommended 
provided in which the molar ratio of the sum of valine, d d y  allowance of essential minerals, sufficient calories 
leucine, and isoleucine to (a) phenylalanine plus tyro- 45 in the form of monosaccharide, sugar and malto dex- 
sine and ( b  j tryptophan is 50 to 275, respectively. trins and/or fat are mixed with natural and/or s y n h t i c  

food flavors such that reconstitution with water or 
molell. gelatinous base yields an edible food preparation in the Amino Acid 1.11. form of a palatable liquid drink or a semisolid food. A 

typical formulation of the principal ingredients of a 

EXAMPLE n 

40 

- 
f&d preparation is given beiow: * 

- 1-isoleucine 
L-leucine 
L:valine 
L-tryptophan 
1-phenylalanine 
L-lysine acetate 
L-methionine 
1-threonine 
Lplaninc 
Lmginine 
1-histidine 
L-proline 
L-serine 

Ltyrteinc.HCl.H,O 
glycine 

9.0 
11.0 
8.4 - 
0.2 

’ 0.73 
8.6 (base, 6.09) 
1 .o 
3.4 
9.18 
7. I 
2 5  
8.0 
I .6 
3.4 
0.4 

0.0686 
0.0838 
0.07 I7 
0.0008 I6 
0.00441 
0.04 I7 
0.0067 
0.0285 
0. I03 
0.0408 
0.0161 
0.0695 
0.01 52 
0.045 I 
0.00228 

EXAMPLE IV 
Following the procedure of Example I,  an alternate 

amino acid formulation for liver disease therapy is 
prepared from the following pure crystalline amino 
acids and in the following concentrations: 

Ingredient % W b  

55 Amino Acids 9.23 
L-iderrcine I .bl 
L-leucine I 3 3  
L-valine 0.95 
L-trypro baa 0.08 

L-lysine acetate 0.96 

L-alanine 0.86 
L-arginine 0.61 
L-histidine ’ 0.21 

L-=Me 0.56 

L-phenyhanine . 0.1 1 

6;) 1.mcthionine 0.11 
L-threorhc 0.50 

L-proline 0.90 

65 glycine 1.00 
L-cysteine.HCI.H,O 0.02 

Carbohydrates (Sugar Ma!to. 

Fat 6.69 
Citric Acid 0.846 

dextrin) 77.8 
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9 
-continued -continued 

Potawum Citrate 0.4 19 L-methbnine I .o o.oosio 
Sodium Chloride 0.470 L-alanine 7.65 0.08sa 
Potassium Phosphate. Dibasic 0.182 2.4 0.0155 

Ferrous Sulfate O.OC514 glycine 9.0 0. I20 

M a q n o r u  Sulfar~.t(p O n o ' l  L-glLamL acid 1.6 o.ns8s 
Potassium iodide 0.00(0252 Loraifhinc 4.2 0.03ia 

I ngsd ien t Q wlw Amino Acid g.n. mokn. 

Calcium Glyccropbaphw 0.89 . ' L-threonine 4.5 0.0378 

Potrrsim Sulfate 0. I94 Lugmine 6.0 0.0344 

Magnesium Oxid+ 0.0875 L-prohn a .o 0.0695 
Zinc Sulh:c.HtO 0 00:s L-urine 5 .O 0.0476 

Copper Giuconotc 0.N2 L.rrputic acid 5 .o 0.@5?6 

Flavor or Cobr 1 .00 

L-hkfidine 

Lt)xteine.HCI.H,C) 0.2 0.001 I4 

It will be understood that in the special oral a n h o  ,5 we 
1. acid diets for use in liver disease therapy. the pattern of 

amino acids is of critical importance. Calories as c a b  
hydrates and/or fats, vitamins and minerals are ako 

oral administiation of amino acids to liver di@ 2o related molar ranees: 
patients, it may be desirable to sterilize the intestiiies by 
also orally administering an antibiotic such as %mamy- 
cin. See Fischer et al., Surgical Forum, Vol. XXV, 369 Amino AdQ Molar Rmaa 

( 1974). Lrimkuck 0.0549-0.0823 
L-leudsr 0.0610-0.101 

2s L-valine 0.0574-0.086 I EXAMPLE VI 

amino acid formulation for adminifvati,,n to 
, comprising a mixture human pafients w,h liver 

of the following nonessential amino nwded, but can be S U P P ~ ~ ~  in various forms. In the combmd in propdons dFfind bj, the fol !ohg inter- 

Lf fypfo*a 0.oO08!6-0.00111 ~ 

L I ) . m i a C  04.00300 
Following the procedure of Example V, the amino LphenyWrtiar 0-M 

0.03334.0500 acids combined with the other components include: 
E.%ma.iw 0.004914.0141 
L-thrsoniD. 0.0228-0.0454 Amino Acid 8 w l w  

L-isoleucine 9.20 L W g i n i n C  0.0275-0.0413 
L-leucine 11.2s L-birtidb 0.012cO.01~6 
L-valiic 8.60 L p m l i n  0.05564.00834 o.n L-uriM 0.0152-0.0S7 I 

0.46 Lacpartic wid M.0451 
k g : $ K i m  

L-lysine aceta& 6.23 3s i&mmic d 04.0702 
L-tyrdne 

L-methionine I .02 L-ornitbii 0-0.0312 
L.LrrpliM 4.60 L ~ ~ I C ~ E E  04.0022s 
L-alantm 7.82 
L-arginine 6.14 
L-histidm 2.4s 
L-proliae 8.18 wherein hf represents the upper limit aP the range for 

40 phenylalanine a d  is qual  to 0.09 minus the respec- LUfiM 5.1 I 
glycine 9.20 
L-aspanic acid J.l I tive molar amount of tyrosine present in said mixture, 

the combined molar amounts of phenylalanine and L.gluumic acid 1.79 
L-xnifhine 4.29 
Lsys:erne.HCl.H,O 0.22 ' tyrosine being at least equal to 0.002 on the same n- 

sjwtive molar h a i s ,  the respective molar proportions 

30 t a h i e r  0.06164.103 

0.56 C l Y d  0.04s 14.144 

?he ki-cgoing formulation will be combined with the 
other compcnents set out in Example IV in from 5 to 
10 parts by-weight per the specified parts by weight of 
the other ingredients as set in Example IV. As will be 
noted therefore the total weight percent of amino acids 
in the complcte formulation is a little greater than that 
of Example IV. However, the amino acids present in 
both formulations are included in substantially the 
same proportions wii i  respect to each other. 

UCQMPLE VI1 
Following the procedure of Example I, an alternate 

amino acid solution for liver disease therapy is pre- 
pared from the following pure crystalline essential 
amino acids and in 9 e  following concentrations 

Amino Acid m. mole& 

L.iadeuciae 9.0 0.0686 

-- 
Of isoleucine, leucine, valine, tryptophan; phenylala- 
nine, and tyrosine being selected from the above molar 
ranges thereof so that the ratio of the combined molar 
proportions of isoleucine, leucine, and valine to (a) the 

50 molar proportion of tryptophan is within the numerical 
range from 40 to 300, and to (b)  the combined molar 
proportion of phenylalani?e and tyrosine is within the 
numerical range from IS to 135. 

2. The amino acid formulztion of claim 'r in which 
ss Said ratio with respect to (a) is from 50 to 90, and said 

ratio with respect to (b) is from 30 to 50. 
3. The amino acid formulation of claim 1 in which 

said mixture of amino acids is dissolved in a sterile 
aqueous solurion bavng a toed amino acid concentra- 

60 tion of from 2 to 9 weight perceat based on the soIu- 
tion. 

4. The amino acid formulation of claim 3 & whicb 
said :2tio with respect to (a) is from 50 to 90, and said 
ratio with respect to (b) is from 30 to 50. O m 8  L-kucinr 11.0 

L-valine 9.4 0.07 I7 
L-frypfophm ' 0.7s 0.00367 an edib!e food for oral administdon. 

055 r).00333 L.phcnylahninr 
L-fyrorine OAS 0.00248 
L-lysine acetate 8 6  (bm.6.09) O.Ml7 patient having a diseased liver, comprisiny; administer- , 

65 5. n e  amino acid formulation of claim 1 prepared as 

6. The method of supplying amino ack& to a human 



3,950,529, 
11 12 

ing to said patient the amino acid formulation defined 
in claim 1. 
7. 7 h e  method of claim 6 in which said amino acid 

fornulation is administered in an mount equivalent to 
at least 50 grams 

8. The method of claim 7 in which said mixture of 
amino acids as defined in claim 1 is in the form of an 
aqueous solution of said amino acids and in uhich said 
solution is administered by intravenous infusion. 

12. The method of claim I1 in which said solution 
infused in art 2mount equivaleiit to at least 50 grams 

13. n e  ifihavenOUS infuSiOri solution of claim 8 in 
.5 .which said ratio widt respect to (a) is from 50 to 90, 

and said An ratio amino aith acid respect preparation to (b) is for from oral 30 administn- to 50. 
tion to human patients with liver disease 
carb&ydra& fat nutrients together with a mix- 

I O  ture of the fo:lowing essential and nonessential amino 
ac& comhhed in proportions defined by fQilowing 
inter:eior& molar ranges: 

Protein per Patient per 24 hours. .i 

per patient Fer 24 hours. 

9. n e  method Of C h i n  7 in uhich said mixture G f  . 

Amino Acids Molar Ranges 
. -  

amino acids as defined in claim 1 is administered by 
oral feeding. 

10. An intravenous ;;~fiision solution of amino acids 
for administration to l iman  patients with liver disease, 
consisting essentially of a sterile aqueous solution of 
the following essentizl and nonessential amino a c i k  in 
the following moles per liter of mlution concentrations: 

Amino Acids Concentrations 

L.k.leucine 
L-kucinc 
L-valine 
L-tryptophan 
L-phen ylalanu 
L-lysine 
L-methionine 
L-threonine 
L-alanine 
L-arginine 
L-histidine 
L.pmlinc 
L-wme 
glycinc 
L-cyr.eine 

0.0549-0.0123 
G.067U-0.0101 
0.0574-0.0861 
0.o008 16-0.00)4 I 

K O W e O . 0 1 3 3  
0.0333-0.0500 
O.oW9 1-0.0 I47 
0.022840454 
0.0686-0. I03 
0.0275-0.04 I3 
0.0124-0.0 186 
O.OSSbo.0834 
0.0 I52-0.057 I 
0.045 14.1 44 
0.0.00228 

the respective concentrations of isoleucine, leucine, 
valine, tryptophan, and phenylalanine being seiected 
from the above concentration ranges therefor so that 
the ratio of the total moles per liter of isoleucine, leu- 
cine, and valine to (a) the respective concentration of 
tryptophan is within the numerical range for said ratio 
of 50 to 90, and to (b) the respective concentration of 
phenylalanine is withh the numberical m g e  for said 
ratio of 30 to 50. 

11. The method of supplying amino acids to a human 
patient having a d-ed liver, comprising intrave- 
nously infusing said patient wid) the amino acid solu- 
tion defined by claim:10. 

I 
4*' 

4 

I5 L-imleucine 
L-leucine 
L-vriine 
L-rnpto han 
L-p~nyfhanine 
L.t trorinc 
L-Ihine 

20 L-methionine 
L-threonine 
L-alminc 
L-arginine 
L-h ktid inc 
L-moline 
L.icMe 

25 

0.05494.0823 
0.067U-O. 101 
0.0574-0.0861 
o.oo(i116o.oM41 
O-M 
0-0.00300 
0.0333-0.0500 
0.0049 l-O.0147 
0.0228-0.0454 
0.0616-0.103 
0.0275-0.04 I3 
O.Ol24-0.0186 
0.0556-0.00834 
0.0 I524U57 I 

Amino Acids M&r Ranges 

0.0451-0.144 
30 t'!$% acid 0.0.04s I 

L-glutamic acid 0.0.0702 
L-ornithine 0-0.0382 
Lqsteinc 0.0.00229 

35 wherein M represents the upper limit of the range for 
phenylalanine and is equal to 0.009 minus the respec- 
tive molar amount of tyrosine present in said mixture, 
the combined molar amounts of phenylalanim and 
tyrosine being at least equal to 0.002 on the same re- 

40 spective molar basis, the respective molar proportions 
of isoleucine, leucine, valine, tryptophan, phenylala- 
nine, and tyrosine king selectcd frcm the above molar 
nnges t!!e:d so t h t  the ntio of the combined molar 
proportions of isoleucine, leucine, and valine to (a) the 

45 molar proportion of tryptophan is within the numerical 
range from 40 to 300, and to (b) the combined molar 
p r o p i o n  of phenylalanine and tyrosine is within the 
numerical range from 15 to 135. + * * * *  

50 
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