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STUDY OF T H E  E F F E C T  OF HYDROTROPES ON THE H E A T  C O A G U L A T I O N  OF 
B S A  B Y  PHOTON C O R R E L A T I O N  SPECTROSCOPY 

A.M. Saleh, A.T. Florepce, T.L. Whateley and L.K.El-Khordagui, Department o f  
Pharmacy, Un ive rs i t y  o f  Strathclyde, Glasgow, U.K. and Department o f  Pharma- 
ceut ics,  Un iuers i ty  o f  Alexandria, Egypt. 

C r o s s  l j n k i n g  o f  bovine serum albumin (BSA) by heat coagulat ion o r  chemical 
means i s  an essen t ia l  s tep  i n  the  prepara t ion  G f  albumin microspheres as drug 
ca r r i e rs .  
emuls i f ied  i r i  cottonseed o i l )  i s  e f fec ted  by heat ing a t  125 C (Ga l lo  e t  a1,1984). 
The possible e f f e c t  o f  drugs and add i t i ves  on the heat coagulat ion o f  BSA has n o t  
been invest igated. Hence, the  ob jec t i ve  o f  the  present communication was t o  
assess the e f f e c t  o f  two hydro t rop ic  s o l u t i l i z e r s ,  namely sodium benzoate and 
sodium s a l i c y l a t e  on the  heat coagulat ion o f  BSA. 

Photon c o r r e l a t i o n  spec.troscopy was used t o  determine the  ex ten t  o f  phys ica l  
s w d l i n g  o f  ESA molecules i n  aqueous so lu t ions ,  2Gmg/ml, as a func t i on  of con- 
cen t ra t i on  o f  t he  two hydro t rop ic  s a l t s  (0-200/a). The change i n  the  hydrodynamic 
diameter, D, was f u r t h e r  determined f o l l o w i n g  denaturat ion by heat ing f o r  I h r  a t  
various temperatures ranging from 40 t o  90°C. The E f fec ts  o f  the  two hydrotropes 
under study on the  i n i t i a l  hydrodynamic diameter, D . ,  and the  t r a n s i t i o n  tempera- 
tu re ,  Tm, a re  shown i n  t a b l e  1. 

Table 1. E f fec t  o f  sodium benzoate and sodium Sal. icy late on Di and Tm. 

I n  the former process, coagulat ion o f  E 8 A  (23$ aaueous s o l u t i o n  

Concentrat ion, gr@ 

0.0 0.1 0.5 2.0 5.0 10.0 20.0 
- 

- 
Sod. henz. 

D , nm 5.4 6.0 7.1 7.8 7.5 7.3 7.3 
Th, OC 65 70 75 75 75 70 5s 

Sod. sa l .  
D., n m  5.4 5.8 6.6 7.5 7.6 7.6 7.8 
T i ,  OC 65 70 75 75 75 70 60 

The observed increase i n  D. i n  the  presence o f  sodium benzoate and sodium 
s a l i c y l a t e  may be explainea by the  poss ib le  un fo ld ing  o f  BSA molecules as a 
r e s u l t  o f  b ind ing  o f  these s a l t s  t o  some s p e c i f i c  b ind ing  s i t e s  on the  albumin 
molecules. Resul ts i n  t a b l e  1 a l so  show t h a t  T incrt iases as a fupc t i on  o f  
hydrotrope concentrat ion up t o  E$, which may i n k c a t e  t h a t  the  unfolded BSA- 
hydro t rop ic  s a l t  complex r e s i s t s  f u r t h e r  denaturat ion by heat. However, t he  
decrease i n  T 
nature o f  themsolvent medium (Saleh e t  a l . ,  1983), might imp ly  a reduc t ion  i n  
the  res is tance t o  denaturation. Moreover, i t  was observed t h a t  aqueous so lu t i ons  
of BSA, 20mg/ml, con ta in ing  up t o  100/a of e i t h e r  s a l t ,  coagulate upon heat ing 
a t  9D°C. 

I n  conclusion, hydro t rop ic  s a l t s  a f f e c t  t he  heat coagulat ion o f  BSA. From a 
p r a c t i c a l  stanpoint ,  i n c l u s i o n  o f  such s a l t s  i n  the  prepara t ion  o f  albumin 
microspheres would a l l ow  the  use o f  much lower concentrat ions o f  BSA and a 
r e l a t i v e l y  lower coagulat ion temperature i n  add i t i on  t o  the  poss ib le  incorpo- 
r a t i o n  o f  water i n s o l u b l e  drugs i n  a s o l u b i l i z e d  form. 
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