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INTERACTIONS OF SURFACTANTS AND LOW DENSITY LIPOPROTEIN (LDL) 

I . G .  Tucker, A.T. Florence and J.F.B. Stuart ,  Department o f  Pharmacy, 
Un ivers i ty  o f  Strathclyde, Glasgow G 1  1 X W .  

LDL (densi ty 1.019-1.0639 m l - l  e x i s t s  as spher ica l  p a r t i c l e s  (diameter 22nm) 
cons is t ing  o f  a l i p i d  core of t r i g l y c e r i d e s  and cho les te ry l  es te rs  surrounded by 
a monolayer o f  cholesterol ,  phospholipids and an uncharacterized pro te in -  
apoprotein B (Kirchhausen e t  a1 1980). Unl ike exogenous c o l l o i d a l  pa r t i c l es ,  
LDL i s  no t  accumulated i n  the l i v e r  bu t  binds t o  spec i f i c  receptors on per iphera l  
c e l l s  before being i n te rna l i zed  as a source o f  cholesterol .  (1981) 
have shown t h a t  LDL accumulates se lec t i ve l y  i n  tumour c e l l s .  
suggest t h a t  LDL might be a useful  de l i ve ry  system f o r  l i p o p h i l i c  chemotherapeutic 
agents. Numerous attempts t o  replace the  cho les tery l  es te rs  w i t h  l abe l l ed  
molecules have met with l i m i t e d  success (Craig e t  a 1  
exchange occurs read i l y ,  being catalysed by a cho les tery l  es te r  exchange protein.  

Assumingthisenzyme a f f e c t s  p a r t i c l e  i n t e g r i t y  t o  al low es ter  exchange, the aim 
of t h i s  work was t o  i nves t i ga te  the e f f e c t s  of various sur fac tan ts  on LDL as a 
prelude t o  the load ing  o f  LDL p a r t i c l e s  w i t h  l i p o p h i l i c  drugs. 
from normal plasma by zonal cen t r i fugat ion .  
approximately 5 mg LDL/ml i n  i s o t o n i c  phosphate b u f f e r  (pH 7.41, s t e r i l i z e d  by 
f i l t r a t i o n  (0.22um) and stored i n  ampoules under N2, a t  4°C. Increasing volumes 
of various surfactants i n  b u f f e r  were added and t h e  changes i n  the  equivalent 
hydrodynamic rad ius  and po lyd ispers i ty  fol lowed by quas i -e las t i c  l i g h t  sca t te r i ng  
(Fig. 1.). 
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Control  experiments showed t h a t  the 
changes i n  radius were no t  due t o  
aggregation caused by the mixing process 
o r  t i m e  dependent changes i n  LDL. 
more, there was no s i g n i f i c a n t  change i n  
po lyd ispers i ty ,  suggesting a uniform 
growth o f  a l l  p a r t i c l e s  ra the r  than the 
formation o f  a few la rge  aggregates. The 
increases are greater than would be 
expected f o r  monolayer adsorption, and 
mu l t i l aye r  adsorption i s  ru led  out s ince 
the molar r a t i o  (e.9. cetr imide t o  LDL) 
a t  the maximum rad ius  i s  only 900:l. 

a r a t i o  o f  3000:l i s  required f o r  
monolayer coverage. Possible explanations 

t o  gross dimensional changes (as occurs 
i n  mixed mice l les )  or p a r t i a l  detach- 
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Fig. 1. Radius o f  LDL p a r t i c l e s  i n  
presence o f  surfactants.  are: i n t e r c a l a t i o n  o f  sur fac tan t  leading 

ment o f  the apoprotein. 
cetr imide and sodium l a u r y l  sulphate might be due t o  complete d i s rup t i on  o f  the 
LDL pa r t i c l es .  I f  t h i s  i s  the case the use o f  a nonionic t o  achieve drug loading 
would seem preferable.  

The authors g ra te fu l l y  acknowledge the  assistance o f  D r .  J. Shepherd and D r .  C.  
Packard i n  ob ta in ing  LDL samples. 
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