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S P E C I F I C  INTRAVENOUS D E L I V E R Y  OF DRUGS TO THE LUNGS U S I N G  ION-EXCHANGE 
M I  CROSPHERES 

Lisbeth Illum and S.S. Davis, Royal Danish School of Pharmacy, Copenhagen, 
Denmark, and University of Nottingham, United Kingdom. 

The f a t e  of co l lo ida l  systems (eg liposomes) i n  the body following intravenous 
administration is determined by the  chemical and physical cha rac t e r i s t i c s  of the 
co l lo id  (Singer e t  a 1  1967). Large p a r t i c l e s  (grea te r  than 5 urn) w i l l  be trapped 
i n  the lungs by mechanical f i l t r a t i o n  while small p a r t i c l e s  w i l l  be cleared by the  
re t icu loendothe l ia l  system (Davis and Taube 1978). Large degradable ge l a t in  
microspheres containing mitomycin C have been used f o r  the s p e c i f i c  delivery of 
the  anticancer agent t o  the  lung (Yoshioka e t  a 1  1981). 

DEAE-cellulose microspheres (40-160 urn diameter) (DEAE-Sephacel, Pharmacia) have 
been t e s t ed  as  model drug c a r r i e r  systems f o r  the  se l ec t ive  de l ivery  of drugs t o  
the  lungs. DEAE-cellulose i s  a bas ic  ion-exchange mater ia l  (binding capacity 
0.7 Meq/g) which can bind ac id i c  drugs (eg methotrexate) s t rongly .  Radiolabelled 
rose bengal (1311-rose bengal ) ,  an anionic dye, was used as  a model drug. The 
binding capacity i n  normal sa l ine  a t  25OC w a s  determined as  380 mg/g. 
labe l led  ce l lu lose  microspheres ('L lo8 p a r t i c l e s ,  Q, 100 u C i )  were administered 
intravenously t o  N e w  Zealand White r abb i t s  (n=3).  The clearance of the micro- 
sphere-bound rose bengal from the blood and organ deposition were followed and 
compared t o  t h a t  of f r e e  rose  bengal so lu t ion  using the techniques of gamma 
scintigraphy, blood l eve l  measurements and histology of the lung t i s sue .  
Processed computer images displayed i n  the  form of sc in t i scans  f o r  the lung region 
of the  r abb i t  showed a d i s t i n c t i v e  shape and pos i t ion .  
microspheres were trapped i n  the lungs within one minute following administration. 

The bound rose  bengal was slowly leached from the microspheres i n  the lungs i n  a 
sustained re lease  fashion with a ha l f  t i m e  f o r  clearance of the  order of 4 hours 
(Figure 1). A low blood l e v e l  a c t i v i t y  f o r  the  microsphere system supported the 
observation of rapid lung uptake. His to logica l  examination of lung t i s s u e  11 days 
Fi u r e  1. Clearance  o f  Rose Bengal a f t e r  administration demonstrated the 
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presence of i n t a c t  undegraded DEAE- 
ce l lu lose  microspheres deeply deposited 
i n  the capi l la ry  beds. These 
preliminary r e s u l t s  suggest t h a t  DEAE- 

as  a model sustained re lease  drug 
t a rge t ing  system where the  process of 
drug leaching from an ion-exchange 
matrix can be d i f f e ren t i a t ed  from 
re l ease  v ia  biodegradabili ty.  
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