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G a r n e t t  e t  a 1  (1983)  have shown t h a t  c e l l - s e l e c t i v e  c y t o t o x i c  a c t i o n  c a n  be 
ach ieved  i n  v i t r o  by t a r g e t i n g  m e t h o t r e x a t e (  MTX)-human serum albumin(HSA) 
c o n j u g a t e s  t o  s p e c i f i c  c e l l s  by way of monoclonal a n t i b o d i e s .  One i m p o r t a n t  
f a c e t  of the design of such t a rge t ing  agents is the op t imisa t ion  of drug r e l e a s e  
i n  t h e  p re sence  of l y sosomal  enzymes (Duncan e t  a l ,  1983).  We report h e r e  
s tud ie s  of the degradation of MTX-HSA conjugates i n  the presence and absence of 
a model enzyme, t ryps in .  

MTX was conjugated t o  HSA v i a  a peptide bond using a water-soluble carbodiimide 
reagent (ECDI)  i n  phosphate-buffered sa l ine  (pH 7.4,1=0.29M). The molar r a t i o  of 
t h e  r e a c t a n t s  was  1:117.2:172.7 (HSA:MTX:ECDI) a t  a f i xed  concentration of HSA 
(lOmg/ml). The reac t ion  proceeded i n  the dark a t  25OC f o r  24 hours before i t  was 
terminated by f r ac t iona t ion  of t he  r eac t ion  mixture on a g e l - f i l t r a t i o n  Column 
(Sephadex G-15, pH 7.4, 1=0.29M). The MTX-HSA c o n j u g a t e  e l u t e d  f i r s t  and was 
co l l ec t ed  f o r  ana lys i s  of t he  molar conjugation r a t i o  Ml'X/HSA(MCR). The mean MCR 
was determined by spectrophotometry a t  376nm (El%/lcm=162.4) and was found t o  be 
20.351.4. The a s s o c i a t i o n  of MTX w i t h  HSA t o  form MTX-HSA cou ld  n o t  have  been  
explained by physical adsorption s ince  i t  was shown quan t i t a t ive ly  t h a t  mixtures 
of MTX and HSA i n  t h e  absence  of ECDI  were  comple t e ly  s e p a r a t e d  by one p a s s  
through a s i z e e x c l u s i o n  chromatography column. The s t a b i l i t i e s  of f r e s h l y  
f r ac t iona ted  so lu t ions  of t he  conjugate were examined a t  37OC and pH 7.4 i n  t h e  
p re sence  and absence  of t r y p s i n  ( t h e  molar  r a t i o  HSA/ t ryps in  was 10). Samples  
were in j ec t ed  hourly onto an HPZC s i z e e x c l u s i o n  column (Superose 1 2 )  which was 
c a l i b r a t e d  u s i n g  m o l e c u l a r  w e i g h t  s t a n d a r d s  and f o r  MTX c o n c e n t r a t i o n .  T h i s  
a l l o w e d  d e t e r m i n a t i o n  of t h e  r e l e a s e  of f r e e  MTX, which e l u t e d  a f t e r  
5Omins(0.5ml/min), and a l s o  a s s e s s m e n t  of changes  i n  t h e  m o l e c u l a r  w e i g h t  
d i s t r i b u t i o n  of t h e  degrading MTX-HSA conjugate. 

Fig.1. I n  v i t r o  r e l ease  of MTX from MTX-HSA I n  common w i t h  H a l b e r t  e t  a 1  
(1982)  we found t h a t  MTX was  
r e l e a s e d  i n  t h e  a b s e n c e  of 
enzyme, a s  shown by Figure 1. The 
p resence  of t r y p s i n  had l i t t l e  
e f f e c t  on t h e  r a t e  of r e l e a s e  of 

% Free MTX f r e e  MTX (Figure 1) but t h e r e  was 
re leased  s u b s t a n t i a l  c h a n g e  i n  t h e  

molecular weight d i s t r i b u t i o n  of 
t h e  c o n j u g a t e  o v e r  a 2 4  h o u r  
period. Enzymatic degradation of 
t h e  c o n j u g a t e  was  r e p r o d u c i b l e  
and  r e s u l t e d  i n  MTX-peptide 
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Re lease  of MTX i n  t h e  absence  of enzyme is an u n d e s i r a b l e  p r o p e r t y  of t h e  
conjugate which we a t t r i b u t e  to  t h e  formation of bonds o the r  than peptides. We 
a d v o c a t e  t h e  use  of s y n t h e t i c  polymer c a r r i e r s  wh ich  would s i m p l i f y  t h e  
chemistry involved. Our r e s u l t s  show t h a t  t he  presence of covalently bound MTX 
d id  not prevent enzymatic degradation of albumin. 
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