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E R Y T H R O C Y T E S  A S  A SLOW R E L E A S E  C A R R I E R  S Y S T E M  FOR P R O P R A N O L O L  A N D  
I T S  PRODRUGS 

H 0 A L P A R ,  E SALT, A JOLLY, K A BELAIO & W J IRWIN Drug Development Group,  
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In order t o  overcome the  unwanted s ide  e f f e c t s ,  t o  reduce the  extensive hepatic 
elimination and regulate plasma concentrations attempts were made to  encapsulate 
propranolol and i t s  prodrugs in to  erythrocytes.  

Two prodrugs of propranolol namely 0-acetyl propranolol ( O A P )  and 0-pival oyl 
propranolol ( O P P )  have been synthesized (unpublished r e s u l t s )  and together w i t h  
propranolol have been encapsulated i n t o  r a t  erythrocytes using a preswel l i n g  
technique ( P i t t  e t  a1 1983). 

The r e s u l t s  have shown t h a t  by increas in  t h e  concentration of t he  drug so lu t ion  
t o  be loaded (from 3 mg ml-l t o  6 mg ml-') i t  was possible t o  increase t h e  
e f f ic iency  o f  loading. 
l i poph i l i c  prodrugs f f  propranolol were encapsulated and compared to  t h e  parent 
d rug .  A t  a 6 mg ml- loading level encapsulation of propranolol was 46.73 + 
2.2% ( n  = 10) .  T h i s  value was increased t o  58.0 f 5.0% f o r  OAP and t o  68.7 f 
4.2% ( n  = 5) f o r  OPP. The re lease  of encapsulated and f r e e  compounds was t e s t ed  
i n  v i t r o  using d i a lys i s  sacs. 

In the case o f  f r ee  propranolol and f r e e  OAP more than 80% of drug was released 
i n  less than 1 h. 
propranolol released i n  3 h was 40% and 32% respectively.  There was no r e l ease  
of OAP suggesting t h a t  the  whole prodrug was converted to  parent d r u g  w i t h i n  t h e  
erythrocytes.  This finding was confirmed by carrying out a degradation study of 
OAP i n  plasma, where the  half  l i f e  of OAP was found t o  be 0.5hr. 
r e l ease  of f r e e  OPP was studied i t  was found t h a t  f r e e  OPP was released w i t h  
propranolol concurrently,  possibly due to  degradation of OPP i n  t he  suspending 
medium. This was confirmed by degradation s tudies .  A t  3h the  to t a l  O P P  
released ( i . e .  OPP and propranolol)  was equivalent t o  70% of the  o r ig ina l  
concentration. 

The loading ef f ic iency  was a l so  increased when more 

For encapsulated propranolol and OAP the amount of 

When the 

The encapsulated d r u g  OPP was a l so  shown t o  degrade t o  propranolol i n  d i a lys i s  
experiments. Propranolol was detected almost immediately i n  the  d ia lysa te  b u t  
unchanged OPP was only present i n  de tec tab le  amounts i n  t h e  d i a lysa t e  l h  a f t e r  
t he  commencement of the  experiment. 
propranolol)  was only 18% of the  t o t a l  encapsulated (15% propranolol and 3% O P P )  
prodrug. 

The simultaneous re lease  of propranolol and OPP from erythrocytes represents a 
novel slow re lease  system. 
plasma to  the  f r e e  d rug  this provides a top up"  mechanism which would f u r t h e r  
increase propranolol leve ls  i n  plasma. 

A t  3h t h e  t o t a l  OPP released (as  OPP and 

Also s ince  ttIF prodrug ( O P P )  i s  hydrolysed slowly i n  

Encapsulated preparations were e i t h e r  used immediately or  a f t e r  storage in  a 
buffer containing 144 nt4 NaC1, 10 nt4 NaH2P04, 2 nN MgC12 and 10  M glucose a t  
4°C f o r  up t o  3 weeks. No s ign i f i can t  l o s s  of v i a b i l i t y  i n  vivo was observed 
d u r i n g  th i s  storage period when assessed by phagocytosis m r i b e d  by P i t t  
e t  a1 (1983). 
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