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HIGH PERFORMANCE LIQUID 
CHROMATOGRAPHIC DETERMINATION OF 

THE OPTICAL ISOMERS OF 
AROTINOLOL AND AC 623, ITS MAIN 

METABOLITE, IN BIOLOGICAL SAMPLES 

A. MOULIN, D. TRUFFER, 
E. MAILLET, AND A. DUFOUR 

Dkpartement de Biophamacie 
Laboratoires DELAGRANGE 

1 avenue Pierre Brossolette 
91380 Chilh Mazarin, France 

ABSTRACT 

A r o t i n o l o l  and i t s  main m e t a b o l i t e ,  AC 623 ,  b o t h  a n t i h y p e r -  
t e n s i v e  a g e n t s  w i t h  B b l o c k i n g  p r o p e r t i e s  c o u l d  be s e p a r a t e d  
s i m u l t a n e o u s l y  i n t o  t h e i r  two e n a n t i o m e r s  and d e t e r m i n e d  i n  p l a sma  
and u r i n e  u s i n g  a s o l i d  p h a s e  e x t r a c t i o n  i n  p r e s e n c e  of an 
i n t e r n a l  s t a n d a r d  and HPLC u s i n g  a c h i r a l  c o u n t e r i o n  ( Z - g l y c y l -  
L - p r o l i n e )  f o l l o w e d  by f l u o r i m e t r i c  d e t e c t i o n .  

E x t r a c t i o n  y i e l d s  a r e  s a t i s f a c t o r y  and r e p r o d u c i b l e .  C a l i b r a -  
t i o n  c u r v e s  i n  plasma showed good l i n e a r i t y  a t  l e v e l s  from 75 t e  
375 ng/ml A r o t i n o l o l  ( 9 7  % R ( -1  and 3 % S ( + )  and from 5 t o  
25  ng/ml AC 623 (80  % R ( - )  and 20 % S ( + ) ) .  

A b s o l u t e  amounts  of  each  e n a n t i o m e r  c o u l d  be  c a l c u l a t e d  from 
t h e  plasma s t a n d a r d  c u r v e s ,  w h e r e a s  p e r c e n t a g e s  of  each  e n a n t i o -  
mer were e s t i m a t e d  from s p i k e d  p l a sma  and u r i n e .  Both e n a n t i o m e r s  
of A r o t i n o l o l  o r  AC 623  gave  s imilar  a n a l y t i c a l  r e s p o n s e .  They 
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166 MOULIN ET AL. 

could be related to total amounts of drugs dosed using non-chiral 
HPLC (10). 

Accuracy was estimated from plasma calibration curves (R.E. 
< 10 % for Arotinolol enantiomers ; < 20 % for AC 623 enantio- 
mers), and spikes (mean R.E. < 7 % for Arotinolol enantiomers ; 
< 2 4  % for AC 623 enantiomers). 

Precision defined by the coefficient of variation (C.V. %) 
over several analysis in plasma and urine showed a C.V. inferior 
to 10 % for Arotinolol enantiomers, but reaching sometimes 40 % 
for AC 623 enantiomers. 

The poorer accuracy and precision on AC 623 analysis was 
essentially due to the chromatography of the drug and to the 
lower levels analysed in comparison with Arotinolol. 

The detection limit of the method used for plasma and urine 
analysis was 2 ng/ml of each enantiomer (R(-) and S(+)) of 
Arotinolol and AC 623. 

This method could succesfully be applied for quantification 
of Arotinolol and AC 623 enantiomers in plasma and urine. 

INTRODUCTION 

Ar ot inolol (5-[2-[3-tertiarybutylamino-2-hydroxypropyl) 

thio]-4-thiazolyl]-2-thiophenecarboxamide hydrochloridric acid and 

its main metabolite, AC 623 (5-[2-(3-tertiarybutylamino-Z-hydroxy- 
propyl)thio-4-thiazolyl]-2-thiophenecarboxylic acid hydrochlori- 

de). have been studied in Japan in animal and man. 

Arotinolol possesses a and f3 blocking properties (1, 2 ,  3 ,  

4). This compound has been launched in Japan as AlmarlR by 

Sumitomo for the oral treatment of angina pectoris, tachy-ar- 

rythmias and essential hypertension (5). 
Pharmacokinetic studies have been worked out in Japan in 

animal and man and are being completed in France in order to 

obtain agreement for marketing of the drug in Europe. 

Sensitive non-chiral high performance liquid chromatography 

has been used for quantifying Arotinolol and AC 623 in biological 
samples. Separation of the enantiomers of both compounds has been 

obtained using either non-chiral chromatography on diol lichro- 
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OPTICAL ISOMERS OF AROTINOLOL AND AC 623 167 

s o r b  column by i o n  p a i r  d i a s t e r e o i s o m e r  format ion  w i t h  (+)cam- 

phor-10-sulphonic  a c i d ,  o r  c h i r a l  chromatography on a (R)-N-(3,5 

d i n i  t robenzoyl )  phenylglyc in-aminopr opy l s i l  i c a  (6) .  

T h i s  paper  d e s c r i b e s  a r e l i a b l e  and s e n s i t i v e  method f o r  t h e  

s t e r e o s e l e c t i v e  q u a n t i f i c a t i o n  of A r o t i n o l o l  and AC 623 i n  t h e  

same b i o l o g i c a l  sample (plasma o r  u r i n e ) ,  based on non c h i r a l  HPLC 

on a d i o l  l i c h r o s o r b  column u s i n g  2-g lycyl -L-pro l ine  as c h i r a l  

c o u n t e r  i o n  f o r  i o n  p a i r  d i a s t e r e o i s o m e r  formation.  

MATERIAL AND METHODS 

A r o t i n o l o l  (S(+) and R ( - ) )  and AC 623 ( S ( + )  and R(-)) were 

purchased from Sumitomo ( J a p a n ) ,  whi le  A l p i r o p r i d e ,  used a s  

i n t e r n a l  s t a n d a r d ,  was purchased from L a b o r a t o i r e s  DELAGRANGE 

(France) .  

Methanol f o r  f l u o r i m e t r y  and HPLC, chloroform f o r  f l u o r i -  

m e t r y  and t r i e t h y l a m i n e  RPE g r a d e  were s u p p l i e d  by Carlo-Erba ; 

d i e t h y l e t h e r ,  t r i e t h y l a m i n e  and n-hexane f o r  HPLC were s u p p l i e d  by 

F i s o n s ,  w h i l e  d i e t h y l e t h e r  f o r  a n a l y s i s  was s u p p l i e d  by Merck. 

Dichloromethane f o r  HPLC was o b t a i n e d  from Rathburn and 

2-g lycyl -L-pro l ine  (ZGP) was s u p p l i e d  by Fluka.  

Water f o r  HPLC was obta ined  w i t h  a m i l l i - Q  system ( M i l l i -  

p o r e ) .  

Standard Solutions 

Stock s o l u t i o n s  i n  methanol  were prepared  f o r  each of t h e  two 

enant iomers  of A r o t i n o l o l  and AC 623 a t  a c o n c e n t r a t i o n  of 

1 mg/ml ; s t a n d a r d  s o l u t i o n s  i n  water were o b t a i n e d  by a t e n - f o l d  

d i l u t i o n  of +.he s t a n d a r d  s o l u t i o n s  (100 ug/ml). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
9
:
4
2
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



168 MOULIN ET AL. 

S i n c e  a few p lasma and u r i n e  a s s a y s  r e a l i z e d  b e f o r e  hand 

showed a r a t h e r  c o n s t a n t  p e r c e n t a g e  of each  e n a n t i o m e r ,  s t a n d a r d  

s o l i l t i o n  m i x t u r e s  of t h e  f o u r  compounds ( A r o t i n o l o l  R ( - )  and S ( + )  

and AC 623 R ( - )  2nd S ( + ) )  were p r e p a r e d  t a k i n g  i n t o  a c c o u n t  t h e  

c o n c e n t r a t i o n  of d r u g s  and t h e  p e r c e n t a g e  of each  enant iomer  

e x p e c t e d  i n  t h e  b i o l o g i c a l  samples .  

A s o l u t i o n  ( P I )  w a s  p r e p a r e d  by m i x i n g  a p p r o p r i a t e  amounts of 

t h e  s t a n d a r d  s o l u t i o n s  t o  o b t a i n  7500 ng/ml  A r o t i n o l o l  ( 9 7  R ( - )  

and 3 S ( + ) )  and 500 ng/ml AC 623 ( 8 0  % R ( - )  and 20  % S ( + ) ) .  

T h i s  s o l u t i o n  ( P 1 )  w a s  f u r t h e r  d i l u t e d  w i t h  water t o  concen-  

t r a : i o n s  of 6000 ng/ml A r o t i n o l o l  and 400 ng/ml AC 623 (P2)  

3000 ng/ml A r o t i n o l o l  and 200 ng/ml AC 623 ( P 3 )  and 1500 ng/ml 

A r o t i n o l o l  and 100 ng/ml  AC 623 ( P 4 ) ,  t h e s e  s o l u t i o n s  c c n t a i n i n g  

t h e  same e n a n t i o m e r i c  r a t i o s  as  t h e  s o l u t i o n  ( P l ) .  

A s o l u t i o n  (U1) w a s  p r e p a r e d  by mixing  a p p r o p r i a t e  amounts 

o f  t h e  s t a n d a r d  s o l u t i o n s  t o  o t t a i n  4COO ng/ml  A r o t i n o l o l  (70 % 

R ( - J  and 3 0  % S ( + ) )  and 4000 ng/ml AC 623 ( 6 0  % R(-) and 4C. % 

R ( + ) ) .  

The s o l u t i o n  (U1) w a s  f u r t h e r  d i l u t e d  w i t h  water t o  concen-  

t r a t i o n s  of 2000 ng/ml A r o t i n o l o l  and AC 623 (U2) and 1000 ng/ml 

A r c t i n o l o l  and AC 623 ( U 3 ) ,  i n  t h e  same e n a n t i o m e r i c  r a t i o s  as 

t h e  s o l u t i o n  (U1). 

A s t o c k  s c l u t i o n  i n  methanol  a t  5 0  ug/ml A l p i r o p r i d e  w a s  

d i l u t e d  t e n - f o l d  w i t h  water t o  o b t a i n  a s t a n d a r d  s o l u t i o n  of 

5 u g / m l  A l p i r o p r i d e  (1 .S . ) .  

Calibration Curves and Spikes 

F o r  p lasma (1 m l ) ,  s t a n d a r d  c u r v e s  c o n t a i n i n g  7 5 ,  1 5 0 ,  300 

and 375 ng/ml A r o t i n o l o l  ( 9 7  % R ( - )  and 3 % S ( + ) )  and 5 ,  1 0 ,  20  

and 25 ng/ml AC 623 (80  Yo R ( - )  and 20  Yo S ( + ) )  were p r e p a r e d  by 
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OPTICAL ISOMERS OF AROTINOLOL AND AC 623 169 

s p i k i n g  b l a n k  p l a sma  w i t h  t h e  ( P )  s t a n d a r d  s o l u t i o n s  and a n a l y s e d  

w i t h  500 ng/ml i n t e r n a l  s t a n d a r d .  

F o r  u r i n e  (100  u l ) ,  s p i k e s  c o n t a i n i n g  0 . 5 ,  1 and 2 ug/ml 

A r o t i n o l o l  ( 7 0  % R(- )  and 30 % S ( + ) ) ,  and AC 623 ( 6 0  % R ( - )  and 

40 % S ( + ) )  were p r e p a r e d  by s p i k i n g  b l a n k  u r i n e  w i t h  t h e  (U) 

s t a n d a r d  s o l u t i o n s  and a n a l y s e d  w i t h  0.5 ug/ml i n t e r n a l  s t a n d a r d .  

S p i k e d  p l a sma  w i t h  30C ng/rnl A r o t i n o l o l  ( 9 7  % R ( - )  and 3 % 

S ( + ) )  and 20  ng /ml  AC 623 (80 % R(-) and 20  % S ( + ) )  were a n a l y s e d  

a s  " s p i k e s "  w i t h  e a c h  se r ies  of d e t e r m i n a t i o n s ,  t o g e t h e r  w i t h  t h e  

c a l i b r a t i o n  c u r v e  and b l ank .  

Instruments 

S o l i d  phase  e x t r a c t i o n  was c a r r i e d  o u t  on a Baker-SPE-21 

e x t r a c t o r  w i t h  t e f l o n  s c r e e n s .  

High pe r fo rmance  l i q u i d  chromatography was performed w i t h  an 

a u t o m a t i c  s a m p l e r  (GILSON 2311, a pump (GILSON 303) w i t h  a 

p u l s a t i o n  dumper (GILSON 802 C )  and a d i l u t o r  (GILSON 4 0 1 ) .  

F l u o r i m e t r i c  d e t e c t i o n  (SHIMADZU RF 535)  was r e c o r d e d  by an 

i n t e g r a t o r  (IBM-PC-AT) p r o v i d e d  w i t h  a p r i n t e r  (HEWLETT PACKARD 

t h i n k  j e t ) .  

Sample Preparation 

S i m u l t a n e o u s  e x t r a c t i o n  o f  A r o t i n o l o l  and AC 623 from plasma 

or u r i n e  was pe r fo rmed  by s o l i d  phase  e x t r a c t i o n  u s i n g  C 1 8  

Bakerbond columns of 1 m l  c a p a c i t y .  

Plasma ( 1  ml) t o  which A l p i r o p r i d e  was added as i n t e r n a l  

s t a n d a r d  (50 u l  of t h e  5 ug/ml s t a n d a r d  s o l u t i o n )  was p l a c e d  on 

t h e  columns ( r i n s e d  b e f o r e  u s e  w i t h  m e t h a n o l ) .  
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170 MOULIN ET AL. 

Pure  o r  d i l u t e d  u r i n e  (100 u l )  w a s  mixed wi th  250 u l  b lank  

plasma,  and 100 u l  of t h e  A l p i r o p r i d e  i n t e r n a l  s t a n d a r d  s o l u t i o n  

( 5  ug/ml) ,  t h e  mix tu re  w a s  p l aced  on t h e  columns. 

Washing occured  w i t h  water (3  X 1 ml) and a mix tu re  of 

d i e t h y l e t h e r  / n-hexane (50/50  ; V/V) (3 X 1 ml) .  

E l u t i o n  of t h e  drugs  from t h e  columns was performed wi th  a 

mix tu re  ch loroform / t r i e t h y l a m i n e  (90/10 ; V/V) ( 2  X 1 ml) .  The 

o r g a n i c  phase  was evapora t ed  under  vacuum ; t h e  r e s i d u e  w a s  t aken  

up by 150  u l  of mobi le  phase  f o r  HPLC and 100 u l  were ana lysed .  

Chromatographic  C o n d i t i o n s  

Samples (100 u l )  were i n j e c t e d  wi th  an au tomat i c  i n j e c t o r  

i n t o  t h e  HPLC-system. 

Chromatographic  s e p a r a t i o n  occured on an d i o l - l i c h r o s o r b  

column ( 5  um ; 4.6 mm X 20 cm) wi th  a d i o l  guard  column ( 7  um ; 

4.6 mm X 1.5 cm) a t  25°C u s i n g  a mix tu re  d ich loromethane  con- 

t a i n i n g  10 mM Z-glycyl -L-pro l ine  / anhydr i c  methanol  ( l O O O / l O )  at. 

a flow r a t e  of 2 ml/min. 

F l u o r i m e t r i c  d e t e c t i o n  was r e a l i z e d  a t  320 nm e x c i t a t i o n  and 

425 nm emiss ion  wavelengths .  

Chromatograms were r eco rded  over  60 minutes .  

For  A r o t i n o l o l ,  peak a r e a s  were always measured ; f o r  AC 623, 

peak h e i g h t s  were measured i n  plasma,  and peak areas i n  u r ine .  

Q u a n t i f i c a t i o n  

Each enant iomer  i n  plasma was q u a n t i f i e d  d i r e c t l y  u s i n g  

l i n e a r  r e g r e s s i o n  a n a l y s i s  of t h e  plasma s t a n d a r d  curves .  

On t h e  o t h e r  hand,  t h e  enant iomers  of A r o t i n o l o l  and AC 623 

could  be  expres sed  as pe rcen tages  of t h e  enan t iomer i c  m i x t u r e  R(-) 
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OPTICAL ISOMERS OF AROTINOLOL A N D  AC 623 171 

and S ( + )  p r e s e n t  i n  t h e  b i o l o g i c a l  sample. For  t h i s  purpose 

r e l a t i o n  between t h e  chromatographic  response  on t h e  amount of 

each enant iomer was e s t a b l i s h e d  

f a c t o r  f o r  each enant iomer as we 

f a c t o r .  

u s i n g  t h e  a n a l y t i c a l  response  

1 as t h e  r a t i o  of t h i s  response  

The percentages  of each enar.:iomer could  be f u r t h e r  d i r e c t l y  

r e l a t e d  t o  amounts o r  c o n c e n t r a t i o n s  of each of them, having  t h e  

t o t a l  arnniints nf t h e  pnantinmprir mixtiire frnm nnn-rhiral U P i r  

a n a l y s i s .  

BESULTS AND DISCUSSION 

Retention Times 

R e t e n t i o n  times remained r a t h e r  c o n s t a n t  under  t h e  same 

chromatographic  c o n d i t i o n s ,  b u t  they v a r i e d  s u b s t a n t i a l l y  as a 

f u n c t i o n  of ba tch  and age of t h e  column. 

For  one t y p i c a l  chromatogram, r e t e n t i o n  t imes  were r e s p e c t i -  

v e l y  f o r  A r o t i n o l o l  R(-) 1 2  min,  A r o t i n o l o l  S ( + )  1 5  min, AC 623 

R(-) 25.5 min, AC 623 S ( + )  31.5 min, and f o r  t h e  i n t e r n a l  s t a n -  

d a r d ,  7.5 min. The enant iomers  of a n o t h e r  m e t a b o l i t e  of Arot ino-  

101, e x t r a c t e d  under t h e  same c o n d i t i o n s ,  appeared a t  18 and 

20 min. 

S p e c i f  icitp: 

The s p e c i f i c i t y  of t h e  a n a l y t i c a l  method was v e r i f i e d  f o r  t h e  

i n t e r n a l  s t a n d a r d ,  and f o r  R(-) and S(+)  enant iomers  of A r o t i n o l o l  

and AC 623 i n  b i o l o g i c a l  samples (b lank  plasma and u r i n e ) .  
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172 MOULIN ET AL. 

Typical C h r O W a t O g l d m S  i n  plasma 

(+) S 4 2 9  3Y 
( - 8 )  H $ 2 9  3Y 

(+) s onv  
(-) n onv  

'S'I 

m c  I 1 
3 8  a a. . \ 

m m m  * c  c = 
m o  0 0 
30 N 0 m t n  YI 

1 
E m I 
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( - )e  D B V  - 

Typical chromatograms in urine 
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TABLE 1 

MOULIN ET AL. 

E x t r a c t i o n  Y i e l d s  of Arotinolol and AC 623 Racemate Using S i m u l t a -  

neous  S o l i d  P h a s e  E x t r a c t i o n  (n  = 4) 

B i o l o g i c a l  Plasma E x t r a c t i o n  CV(%) Urine E x t r a c t i o n  CV(%) 
Samples  Conc. y i e l d  (%) Conc. y i e l d  (%I 
Drug (ng/ml) (ng/ml> 

Aro t i n o l o l  4 72 6 20  9 4  2 
4 0  73 4 4 0 0  93 1 

100 76  6 1000 79 3 

AC 623 1 7 1  8 20  6 9  2 
10 5 7  1 2  4 0 0  74 1 
25 6 4  9 1000 6 6  7 

I n t  e r n a  1 
S t a n d a r d  2 50 96  t o  9 9  2 t o  3 5000 77 1 t o  2 

Blank p lasma and u r i n e  d i d  n o t  show a n y  i n t e r f e r e n c e s  w i t h  

A r o t i n o l o l ,  AC 6 2 3 ,  o r  w i t h  t h e  o t h e r  m e t a b o l i t e .  T y p i c a l  chroma- 

tograms are p r e s e n t e d  i n  f i g u r e s  1 t o  6 .  

E x t r a c t i o n  Yields 

E x t r a c t i o n  y i e l d s  of  A r o t i n o l o l ,  AC 623  remained  s t a b l e  ; t h e  

c o e f f i c i e n t  of v a r i a t i o n  (CV) f o r  n = 4 d i d n ' t  exceed  1 2  %. The 

i n t e r n a l  s t a n d a r d  is almost t o t a l l y  e x t r a c t e d .  R e s u l t s  are  

p r e s e n t e d  i n  t a b l e  1. 
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TABLE 2 

Regression Analysis of Calibration Curves ( y  = Bx + A) in Plasma 

(n = 10 ; m ?  SD or range) 

Drug Arotinolol AC 623 
R(-) S(+) R(-) S(+) 

Total  
C o n c e n t r a t i o n  75 - 375 
r a n g e  

n 10 

97 Enantiomer 
(70) 

0.064 

0.007 
S l o p e  (B)  2 

-0.261 
I n t e r c e p t  ( A )  2 

0.776 

0.9983 
C o r r e l a t i o n  - 
c o e f f i c i e n t  ( r )  1.0000 

3 

0.052 
t 

0.009 

0.036 
2 

0.038 

0.9979 

1.0000 
- 

5 - 25 

10 

80 20 

0.042 0.027 
f t 

0.032 0.009 

-0.23 0.011 
5 2 

0.062 0.019 

0.9902 0.9880 

0.9999 0.9998 
- - 

R ( - )  and S ( + )  enant iomers  of each drug  a r e  e x t r a c t e d  t o  t h e  

same e x t e n t ,  a s  could  b e  concluded from t h e  percentages  (50 %) of 

each enant iomer recovered  by HPLC a f t e r  e x t r a c t i o n  of t h e  racema- 

te. 

Moreover a n a l y s i s  of s p i k e d  plasma and u r i n e  c o n t a i n i n g  

v a r i a b l e  amounts of each enant iomer showed recovery  of t h e  

t h e o r e t i c a l  enantiomer. 
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Arotinolol R ( - 1  P e a k  a r e a  
30 - 

25 - 

t o  - 

15 - 

10 - 

y = 0 . 0 7 5 1 ~  - 0.614 
r = 0.9993 

0 40 80 I20 160 200 240 260 320 360 400 

Figure 7 : C a l i b r a t i o n  c u r v e  o f  A r o t i n o l o l  R(-) in plasma 
(2nd June 1989) 

A r o t i n o l o l  S ( + I  

0 . E .  . 

0.6 . 

0.4 

0.2 

0 . E .  - 

0.6 - 

0.4 - 

y = 0 . 0 5 9 6 ~  + 0.028 
r = 0.9999 

0 
0 3 6 9 12 15 

0 0  12 15 

Figure 8 : C a l i b r a t i o n  c u r v e  o f  A r o t i n o l o l  S(+) i n  plasma (2nd June 1989) 
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peak height ratio 
1 

0.8 

0.8 

AC 625 R(-)  

0.4 

0.2 

0 

.7. 

y = 0 .0548~ - 0.075 

I /  r = 0.9902 

1 1 1 1 

0 4 8 12 18 20 

conc lnp/mlJ 

Figure 9 : Calibration curve o f  AC 623 R(-)  in plasma (2nd June 1989) 

177 

peak halpht ratlo 

y = 0 . 0 2 7 6 ~  + 0.011 

0 
0 1 

conc hn/mlJ 
2 3 4 5 

Figure 10 : Calibration curve o f  IC 625 S ( + )  in plasma (2nd June 1989) 
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178 MOULIN ET AL. 

Linearity 

Calibration curves (n = 10) for Arotinolol and AC 623 in 

plasma contained total amounts of Arotinolol ranging from 75 to 

375 ng/ml ( 9 7  % R(-) and 3 Yo S ( + ) )  and of AC 623  ranging from 5 to 

25 ng/ml (80 % R(-) and 20 % S ( + ) ) .  

Regression analysis shows good linearity in the concentra- 

tion range studied (table 2 ) .  

Typical calibration curves for R(-) and S(+)  Arotinolol and 

for R(-) and S(+) AC 623 are presented in figures 7 and 10. 

Analytical Response Factor (ARF) 

The analytical response factor per unit of each enantiomer 

(ARF) ,  being the ratio of the peak signal (height or area) to the 

amount of enantiomer analysed was very similar for both enan- 

tiomers of Arotinolol or AC 623 and remained quite constant over 

the concentration range studied. 

In plasma, the mean ratio (rn t SD) ARF(-)/ARF(+) calculated 

from 12 calibrations curves containing each four concentrations 
was 1.05 2 0.23 for Arotinolol and 1.17 ? 0.49 for AC 623. 

In urine, the mean ratio (m 2 SD) ARF(-)/ARF(+) calculated 

from 5 spikes at different concentrations was 0.?2 ? 0.05 for 

Arotinolol and 1.30 ? 0.06 for AC 623. 

Under these conditions, the analytical response could be 

closely related to the amount of each enantiomer present in the 

b io 1 ogi ca 1 sample. 

Accuracy 

Accuracy estimated from the plasma standard curves was 

satisfactory. 
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Relative errors calculated for each concentration never 

exceeded 1 0  for Arotinolol and 2 0  for AC 6 2 3  enantiomers, even 

for the lowest concentration studied (i.e. 2 .25  ng/ml Arotinolol 

S ( + )  and 1 ng/ml AC 6 2 3  S ( + ) ) .  

These results were confirmed in plasma spikes. Mean relative 

errors (n = 10) were 7 % for 9 ng/ml Arotinolol S(+) and 4 % for 

2 9 1  ng/ml Arotinolol R(-). They were 17 % for 4 ng/ml AC 6 2 3  S ( + )  

and 2 4  % for 1 6  ng/ml AC 623  R(-). 

Detection Limit 

The detection limit for each enantiomer as the pure substan- 

ce was 1 ng ; which corresponded to a limit of 2 ng/ml, when 

applied to the extraction from plasma or urine. 

This limit implied that percentages of each enantiomer could 

be evaluated at plasma levels superior to 70 ng/ml of Arotinolol 

and superior to 10 ng/ml AC 6 2 3  for mixtures of 97 % R(-) and 3 % 

S ( + )  Arotinolol and of 80 % R(-) and 2 0  % S(+ )  AC 6 2 3 .  

In urine samples, percentages could be evaluated at levels 

superior to 7 ng/ml Arotinolol and superior to 5 ng/ml AC 6 2 3  for 

mixtures of 70 % R(-) and 3 0  % S(+) Arotinolol and of 6 0  % R ( - )  

and 4 0  Yo S ( + )  AC 6 2 3 .  

Precision 

Reproducibility (interday) estimated from calibration curves 

(n = 10) concentrations in plasma showed coefficients of varia- 

tion (C.V.) never exceeding 5 % f o r  Arotinolol R(-) and S(+) and 

never exceeding 15 % for AC 6 2 3  R(-) and S(+). 

In plasma spikes (n = 10 for each concentration), the 

coefficient of variation was 5 % f o r  291 ng/ml Arotinolol R(-) 
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and 7 Yo f o r  9 ng/ml A r o t i n o l o l  S ( + ) ,  b u t  r e a c h e d  32 yo f o r  

1 6  ng/ml AC 623 R ( - )  and 2 3  % f o r  4 ng/ml AC 623 S(+) .  

The p o o r e r  p r e c i s i o n  f o r  AC 623 i s  i n  g e n e r a l  e s s e n t i a l l y  

due  t o  t h e  smaller amounts a n a l y s e d  and t h e  peak s h a p e  f o r  t h i s  

drug .  

I n  u r i n e  s p i k e s  s t u d i e d  o v e r  two d a y s  a t  d i f f e r e n t  concen-  

t r a t i o n s  (50 ,  1 0 0 ,  200 and 250 ng/ml o f  A r o t i n o l o l  and AC 6231,  

t h e  c o e f f i c i e n t  of  v a r i a t i o n  (C.V. ; n = 5) on t h e  p e r c e n t a g e s  of 

each e n a n t i o m e r  c a l c u l a t e d  were 1.8 % f o r  70 % R ( - )  and 30 Yo S ( + )  

A r o t i n o l o l  and 1 . 6  % f o r  60 % R ( - )  and 40 % S ( + )  A C  623. 

CONCLUSION 

T h i s  h i g h  per formance  l i q u i d  c h r o m a t o g r a p h i c  method f o r  t h e  

e n a n t i o m e r i c  s e p a r a t i o n  of  A r o t i n o l o l  and AC 623 i n  b i o l o g i c a l  

samples  p e r m i t t e d  t o  q u a n t i f y  amounts of e a c h  e n a n t i o m e r s  i n  

p lasma and t o  d e t e r m i n e  t h e  p e r c e n t a g e  of each  R ( - )  and S ( + )  form,  

w i t h  r e s p e c t  t o  t h e  t o t a l  amount of  d r u g  p r e s e n t .  
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