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Systemica l ly  adminis te red  HMM i s  a c t i v e  a g a i n s t  human lung c a n c e r  (Hahn, 1983) .  
Reduct ion of s i d e - e f f e c t s  may be  achieved  by d i r e c t  pulmonary d e l i v e r y  of t h e  
a g e n t .  Our a i m  was t o  p r e p a r e  HMM i n  forms s u i t a b l e  f o r  a d m i n i s t r a t i o n  i n t o  
a i rways ,  p a r t i c u l a r l y  t o  d e s i g n  t h e  aerodynamic p r o p e r t i e s  by m o d i f i c a t i o n  of  
t h e  shape of  c r y s t a l s  of HMM (Khal ik ,  1984) .  
C r y s t a l l i s a t i o n  of HMM a t  low s u p e r s a t u r a t i o n  from p o l a r  s o l v e n t s  ( e . g .  water, 
methanol ,  dichloromethane) y i e l d e d  predominant ly  a c i c u l a r  c r y s t a l s  (form I ) .  
Under s imi la r  c o n d i t i o n s ,  s o l v e n t s  w i t h  z e r o  d i p o l e  moments (cyclohexane,  
benzene) produced mainly compact hexagonal c r y s t a l s  (form 11). Evaporat ion of 
HMM a t  182'C followed by r a p i d  condensa t ion  a t  20°C i n  a f low system (Khal ik ,  
1984) r e s u l t e d  i n  f i n e  s o l i d  p a r t i c l e s  (form ITI) which appeared s p h e r i c a l  by 
e l e c t r o n  microscopy. 
The p u r i t y  and i d e n t i t y  o f  a l l  3 s o l i d  forms w a s  confirmed by e lementa l  micro- 
a n a l y s i s ,  UV and 'H NMR spec t roscopy.  
I R  spectra, and s i n g l e  and powder X-ray d i f f r a c t i o n  p a t t e r n s  i d e n t i c a l  t o  t h e  
p a r e n t  material  a n d l i t e r a t u r e  d a t a  (Bul len e t  a l . ,  1972; Van de Vaart-Van 
Zutphen e t  a l . ,  1982) .  Form I11 w a s  found t o  have q u i t e  d i f f e r e n t  c h a r a c t e r -  
i s t ics  (see T a b l e  1). 
The X-ray powder d i f f r a c t i o n  and d e n s i t y  of  form I11 were compatible  w i t h  a 
d e n s e l y  packed s t r u c t u r e  w i t h  cubic symmetry. T h i s  was i n  c o n t r a s t  t o  t h e  
hexagonal  c r y s t a l  l a t t i c e  of t h e  o t h e r  forms. None of the above methods 
i n d i c a t e d  t h e  formation of  a s o l v a t e .  
Thus t h e  'compact' form I1 i s  merely a d i f f e r e n t  c r y s t a l  h a b i t  of  t h e  p r e v i o u s l y  
c h a r a c t e r i s e d  a c i c u l a r  form I (Bullen e t  a l . ,  1972) whereas t h e  'compact' form 
I11 i s  a new 'h iah  energy '  polymorph of HMM. 

Table  1. Some p h y s i c a l  p r o p e r t i e s  of t h e  s o l i d  forms of HMM. 
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Forms I and I1 had mel t ing  p o i n t s  (m.p.) , 

a f 

(C") f u s i o n  (k9/dm3) s o l u b i l i t y  
Forms m.p. e n t h a l p y  of  d e n s i t v e  aqueous 

(k J /mol ) (mg/ml) 

b 
I & 11 172-174 1.09-1.12 0.10 27.3 

d b 

I11 158 17.9 1.30 0.15 

aTowson & Mercer, Elec t ro thermal  m.p. a p p a r a t u s ;  brange of  v a l u e s  f o r  s o l i d s  c ry-  
s t a l l i s e d  from 2 2  s o l v e n t s ;  CPerkin-Elmer DSC2 appara tus ;  
mater ia l ;  e f l o a t a t i o n  f o r  forms I & 11, a i r  comparison pycnometry (Beckman Model 
930) f o r  form I11 and t w o  samples of forms I & 11; f O . l M  phosphate  b u f f e r ,  pH=7, 
25'C, w i t h  no s i g n i f i c a n t  d i f f e r e n c e s  between a g i t a t i o n  f o r  4 and 48 hours .  
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