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MICROENCAPSULATION OF H I S T I D A S E  FOR ENZYME REPLACEMENT THERAPY 
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Piicroencapsulated enzymes  have potential applications i n  the  therapy  of enzyme 
deficiency d i s e a s e s  s u c h  as phenylketonuria ( p K 6 )  and histinaernia.  
is cons t ra ined  within t h e  aqueous in t e r io r  of t he  microcaPsule  while subs t r a t e  may 
diffuse in  and product may  d i f fuse  out through semipe rmeab le  polymer  walls.  
Immunological r eac t ions ,  which would occur  with the  unencapsulated enzyme,  are 
avoided. 
His t idase  has  beeen encapsulated in p l y (  p iperaz ine  te rephtha lamide)  microcapsules  
by i n  s i t u  interfacial po~ymerisation. In vivo-stxIies ("a~o;~ ct a1 ) witi: a s t r a i n  
of hist idinaemic m i c e  studied by K a c s e r  et a1 
reducing blood histidine leve ls .  Loss of enzymic  activity dur ing  encapsulation, 
impor tan t  with expensive enzymes ,  has  been investigated using 1251 - labelled 
pro te ins .  
1976) and s i m i l a r  low y ie lds  w e r e  found i n  th i s  work. Table 1 shows that  c~ 
6570 of the  labelled pro te ins  become  incorpora ted  in poly (p ipe raz ine  terephthala- 
mide)  microcapsules .  

Table 1 .  Distribution of labe l led  pro te ins  in  polyamide mic rocapsu le s  prepara t ion .  

The enzyme 

(1973) have shown p romise  in 

In gene ra l ,  activity y ie lds  do not exceed 4010 (e .g .  Kondo & Muramatsu ,  
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T o  de t e rmine  the extent t o  which pro te in  becomes  chemica l ly  incorpora ted  into the  
microcapsule  membrane ,  microcapsules  w e r e  broken - Retention of activity by the  
membrane  f r agmen t s  is given in Table 2 together with the  activity which will adso rb  
onto membrane  f r agmen t s .  

Table 2. incorporation and adsorption of labelled pro te in  by mic rocapsu le  membrane .  

YO re ta ined  with id adsorbed  
broken microcapsules  ( 5  min ,  0.970 NaC1,pH 7 .4)  

1 2 5 ~ - ~ ~ ~  . 35 1.2 

25i -Fibr inogen 71  92 

Studies with nylon 4,lO and 5,lO microcapsules  p repa red  using 14C-labelled d iamines  
have shown low degradabili ty (-2.j" in  24 weeks at 37OC, pH 7 . 4 ) .  
expe r imen t s  have been carried out with p l y  (butyl 2-cyanoacrylate) microcap-  
s u l e s  which are potentially biodegradable (F lorence  et al ,  1979).  
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