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Although uv-absorption i s  the  m o s t  common mode of de tec t ion  i q  high-pressure 
l i q u i d  chromatography (HPLC),  f luorescence spectroscopy can s ign i f i can t ly  enhance 
both s e n s i t i v i t y  and s e l e c t i v i t y  f o r  t he  de tec t ion  of drugs,  degradants and 
metabolites,  e spec ia l ly  a t  t he  t r a c e  l eve l .  Moreover, by in t e r f ac ing  the  
spectrofluorimeter t o  a microcomputer, i t  i s  poss ib le  t o  acqui re  the  t o t a l  
luminescence data a s  an emission-excitation matrix (EEM) under stop-flow 
conditions.  This can be used f o r  the  confirmation of i d e n t i t y  o r  f o r  t he  
va l ida t ion  of peak pu r i ty  (Warner e t  a l ,  1976; Clark e t  a l ,  1985).  The t o t a l  
luminescence data i s  represented by a matrix of ( I f , A e m , A e x )  and can be employed 
t o  e s t ab l i sh  a s p e c t r a l  l i b r a r y ,  which can then serve a s  a knowledge base f o r  use 
in an expert  system t o  a i d  drug iden t i f i ca t ion .  The present  work describes t h e  
establishment of a knowledge base and the  assoc ia ted  r u l e  base f o r  the  
iden t i f i ca t ion  of drugs of forens ic  i n t e r e s t ,  separated by HPLC. 

Chromatography was based on a reversed-phase column of 5-pm ODs-Hypersil 
(100 x 4.6 mm I D ) ,  t h e  mobile phase being ace toni t r i le -water  (50:50 v/v) a t  a 
flow r a t e  of 1.0 ml/min. Elution was stopped automatically a t  t h e  peak apex by a 
peak recognition rou t ine  and t h e  EEM co l lec ted .  The exper t  system is  implemented 
i n  Pascal and micro-Prolog on an Advance 86b microcomputer, i n t e r f aced  with a 
Perkin-Elmer LS-5 spectrofluorimeter.  

In  the  ru l e  base ,  t he  p r inc ipa l  f ea tu re s  a r e  considered ( i . e .  peak maxima, va l leys  
and saddle poin ts )  toge ther  with the  s e l e c t i v i t y  conferred by re ten t ion  da ta .  For 
an unkown compound an i n i t i a l  screen of t he  key f ea tu res  i n  the  exc i ta t ion  and 
emission spec t ra  can be obtained i n  l e s s  than 10 m i n ,  t o  y i e l d  a shor t  l i s t  of 
candidate compounds f o r  f u r t h e r  de t a i l ed  examination. The expert  system s e l e c t s  
and cont ro ls  successive experiments designed t o  acqui re  t h e  most c h a r a c t e r i s t i c  
confirmatory da ta  f o r  t he  ana ly te  The experiments exp lo i t  a number of d i g i t a l  
techniques including synchronous luminescence spectroscopy (Andre' e t  a l ,  1977),  
variable-angle synchronous scanning (v.a.s.s . ;  Clark e t  a l ,  19851, der iva t ive  
spectroscopy ( F e l l ,  1983) ,  which a l l  generate c h a r a c t e r i s t i c  p r o f i l e s ,  data 
dens i ty  matrix measurement and spec t r a l  s t r i pp ing .  Synchronously scanned spec t ra  
a r e  obtained by cu t t i ng  through the  EEM a t  t r a j e c t o r i e s  of 45O t o  give sharpened 
p r o f i l e s  a s  exemplified by t h e  phenothiazine de r iva t ives  and t h e i r  highly 
f luorescent  sulphoxide degradation products (Clark& F e l l ,  1983).  Further 
enhancement of t he  s e l e c t i v i t y  imparted by the  synchronous technique can be 
achieved by cu t t i ng  t h e  EEM a t  any angle as i n  the  v .a . s . s .  technique 
(Clark e t  a l ,  1985). 

The performance of t h e  exper t  system developed has been charac te r i sed  on a small 
r epe r to i r e  (n = 1 2 )  of f luorescent  drugs e lu t ed  by HPLC and found t o  be very 
sa t i s f ac to ry .  
of fluorophores (n>50) including the  carcinogenic polynuclear hydrocarbons. The 
exper t  system developed should be well-suited f o r  use with the  new generation of 
fluorescence de tec to r s  i n  HPLC based on the  l i n e a r  photodiode a r r ay .  
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The r u l e  base can be extended t o  encompass a l a r g e r  knowledge base 

/ 


