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A HPLC METHOD FOR THE DETERMINATION OF BUTAPERAZINE 

I N  SOLUTIONS, TABLETS, PLASMA AND BILE 

A.M. Molokhia, S .  El-Hoofy and S.  Al-Rahman, 
Co l l ege  of Pharmacy, King Saud U n i v e r s i t y ,  

Riyadh, Saudi  Arabia .  

ABSTRACT ~- 

A s p e c i f i c  HPLC method f o r  t h e  de t e rmina t ion  of t h e  a n t i p s y c h o t i c  
drug  b u t a p e r a z i n e  (B) i n  s o l u t i o n s ,  t a b l e t s ,  plasma and b i l e  has  been 
developed. The ins t rument  used w a s  a Waters HPLC equipped wi th  a 
Model 440 Spect rometer  and a TI-Bondapak-NH2 column. 
chloroform-methanol (100:3.5) was pumped a t  a ra te  of 1 . 5  m l  pe r  
minute .  U l t r a v i o l e t  absorbance  a t  a wave l e n g t h  o f  280 nm was used 
f o r  d e t e c t i o n .  The procedure  involved  t h e  e x t r a c t i o n  of t h e  drug  from 
t h e  dosage forms w i t h  ch loroform and from plasma and b i l e  w i t h  hexane- 
i sop ropano l  (9:l). Hydrocor t i sone  acetate w a s  used a s  t h e  i n t e r n a l  
s t anda rd .  Re ten t ion  t imes  of 2.4 and 3.9 minutes  w e r e  ob ta ined  f o r  
t h e  i n t e r n a l  s t anda rd  and B r e s p e c t i v e l y .  
y i e l d e d  a l i n e a r  r e l a t i o n s h i p  from 0.1-25 pg p e r  m l ,  w i th  r 2  v a l u e  of 
0.99. The pe rcen tage  r ecove ry  of B averaged 99% from t h e  dosage  forms 
and 94% from t h e  b i o l o g i c a l  f l u i d s .  An improvement i n  t h e  method f o r  
de t e rmin ing  B i n  b i l e  and plasma was la ter  developed. It involved  t h e  
u s e  of a d i f f e r e n t  mobi le  phase  and d e t e c t i n g  t h e  drug  f l u o r o m e t r i c a l l y .  

The mobi le  phase ,  

A n a l y t i c a l  c a l i b r a t i o n  

INTRODUCTION 

Butaperaz ine  i s  2-butyryl-10-[3-(4-methylpiperazin-l-yl)-propyl] 

pheno th iaz ine .  I t  i s  a commonly used a n t i p s y c h o t i c  medica t ion  f o r  t h e  

t r ea tmen t  of p a t i e n t s  w i t h  emot iona l  o r  men ta l  d i s o r d e r s  (1). Severa l  

methods f o r  b u t a p e r a z i n e  d e t e r m i n a t i o n  were r e p o r t e d .  Inc luded  among 

t h e  methods are  Co lo r ime t r i c ,  T i t r i m e t r i c ,  UV a b s o r p t i o n ,  Spectrophoto- 

m e t r i c  and Chromatographic procedures  (2 ,3 ) .  'The t h i n  l a y e r  chromato- 

g raph ic  (TIX) method (2 )  i s  n o t  s e n s i t i v e  enough t o  measure b u t a p e r a z i n e  
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1644 MOMKHIA, EL-HOOFY, AND A L - m  

i n  t h e  t h e r a p e u t i c  range. Although t h e  gas  chromatographic (GC) method 

(3) was found s e n s i t i v e  enough t o  determine B i n  b i o l o g i c a l  f l u i d s  y e t ,  

some i n v e s t i g a t o r s  ( 2 )  observed t h a t  because of i t s  high b o i l i n g  p o i n t  

and low thermal s t a b i l i t y ,  bu tape raz ine  w a s  t o o  low i n  v o l a t i l i t y  t o  be 

e l u t e d  q u a n t i t a t i v e l y  wi thou t  ex tens ive  thermal  decomposition. High 

r e p r o d u c i b i l i t y  and s e n s i t i v i t y  w e r e  r epor t ed  f o r  t h e  f luo romet r i c  

methods ( 4 - 6 )  used t o  determine butaperazine.  I n  t h i s  s tudy ,  a s p e c i f i c ,  

s imple arrd s e n s i t i v e  HPLC method f o r  t h e  de t e rmina t ion  of bu tape raz ine  

i n  s o l u t i o n s ,  t a b l e t s ,  plasma and b i l e  i s  r epor t ed .  

MATERIALS 

Ins t rumen ta t ion  

The instrument  used was a Waters Assoc ia t e s  (Milford,  MA) l i q u i d  

chromatograph, equipped w i t h  a 6000A pump, a 440 spectrometer ,  a 420C 

f l u o r m e t e r  and a (data module wi th  d u a l  pen r eco rde r .  

NH2 column (3.9mm X 30cm, Waters Assoc ia t e s )  was used f o r  a l l  s e p a r a t i o n .  

A micro BONDAPAK- 

Chemicals 

The s o l v e n t s  used for drug e x t r a c t i o n  and i n  t h e  mobile phases were 

chloroform, B.D.H. Chemicals Ltd.  (Poole,  England), methanol and hexane, 

Merk (Dsrmstadt, Germany), and isopropanol  and methylene c h l o r i d e ,  

Reidel-De Haen AG (Seelze-Hannover, Germany). The mobile phases  were 

prepared by mixing t h e  corresponding s o l v e n t s  and f i l t e r i n g  t h e  mixture  

through a 0.5 pm pore s i z e  membrane f i l t e r  obtained from M i l l i p o r e  

Corporat ion (Bedford, Massachuset ts)  be fo re  degassing.  Butaperazine 

t a b l e t s  and s o l u t i o n s  were obtained from t h e  l o c a l  market .  A r e f e r e n c e  

sample w a s  a l s o  obtained from A . H .  Robins Company (Richmond, V i r g i n i a ,  

USA) f o r  s t a n d a r d i z a t i o n .  A l l  o t h e r  chemicals  were of a n a l y t i c a l  grade.  
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1645 DETERMINATION OF BUTAPERAZINE 

METHODS 

Development of HPLC Condit ions 

2 Based upon t h e  semipolar n a t u r e  of butaperazine,  t h e  a-Bondapak NH 

column was chosen f o r  t h i s  s tudy.  Prel iminary t r i a l s  with o t h e r  columns 

of d i f f e r e n t  p o l a r i t i e s  were u n s a t i s f a c t o r y .  Mobile phase s e l e c t i o n  was 

based upon achieving good r e s o l u t i o n  f o r  t h e  drug w i t h i n  a reasonable  

r e t e n t i o n  time. Upon using chloroform-methanol mixture  (100:3.5) r e t en -  

t i o n  t ime of 3.9 minutes was obtained f o r  bu tape raz ine .  By examining 

t h e  i n t e g r a t e d  a r e a s  under t h e  peaks obtained f o r  two d i f f e r e n t  drug 

concen t r a t ions ,  proper drug r e s o l u t i o n  was confirmed. Hydrocortisone 

a c e t a t e  obtained from Sigma Chemical Company ( S t .  Louis ,  Missouri ,  USA) 

was used a s  t h e  i n t e r n a l  s t anda rd .  It was found t o  have a w e l l  def ined 

peak separated from t h a t  of t h e  drug wi th  a r e t e n t i o n  t ime of 2.4 minutes .  

U l t r a v i o l e t  abso rp t ion  a t  a wave l eng th  of 280 nm was used f o r  d e t e c t i o n .  

So lu t ions  of d i f f e r e n t  concen t r a t ions  of bu tape raz ine  i n  t h e  mobile phase 

were prepared and used t o  c a l i b r a t e  t h i s  method of a n a l y s i s .  

Determination of Butaperazine i n  Tab le t s  and So lu t ions  

A number of B t a b l e t s  obtained from t h e  l o c a l  market was crushed.  A 

known weight of t h e  powder equ iva len t  t o  10  mg B was t r e a t e d  wi th  20 m l  

5 N  s o l u t i o n  of sodium hydroxide and mixed thoroughly i n  a s e p a r a t o r y  

funnel .  Two p o r t i o n s  of chloroform, each 50 m l ,  were used t o  e x t r a c t  B 

from t h e  mixture .  Ten m i l l i l i t e r s  o f  t h e  chloroform e x t r a c t  were evapora- 

t e d  t o  dryness  and t h e  r e s i d u e  was d i s so lved  i n  50 m l  mobile phase 

con ta in ing  200 ug/ml of t h e  i n t e r n a l  s t anda rd .  Exac t ly ,  20 )11 of t h e  

product were i n j e c t e d  i n  t h e  HPLC f o r  B determinat ion.  A second i n j e c -  

t i o n  of 30 p1 w a s  c a r r i e d  f o r  confirmation.  E s s e n t i a l l y  t h e  same 

procedure w a s  followed f o r  B de t e rmina t ion  i n  s o l u t i o n s  beginning with 
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1 6 4 6  MOLOKHIA, EL-HOOFY, AND AL-RAHMAN 

t h e  a d d i t i o n  of 20 m l  59 sodium hydroxide  s o l u t i o n  t o  a volume con ta in -  

i ng  10 mg of B.  

Determina t ion  of Butaperaz ine  i n  P resence  of B i l e  and P l a s m a  ... - 

A s t o c k  s o l u t i o n  of known c o n c e n t r a t i o n  o f  B w a s  p repared  by d t s -  

s o l v i n g  10  mg pure  bu tape raz ine  ma lea t e  i n  20 m l  of water  a c i d u l a t e d  

wi th  d i l u t e  hydroch lo r ide  a c i d .  To a 0.5 m l  of f r e s h l y  ob ta ined  b i ? e  

o r  plasma, 0.2 m l  of t h e  s t o c k  s o l u t i o n  of B w a s  added. The mix tu re  

was shaken w i t h  2 m l  of 5N sodium hydroxide  s o l u t i o n ,  t h e n  e x t r a c t e d  

wi th  10  m l  of hexane-isopropanol ( 9 : l ) .  Two m i l l i l i t e r s  of t h e  

e x t r a c t  were evapora ted  t o  d ryness  and t h e  r e s i d u e  was d i s s o l v e d  i n  

i m l  mobile phase c o n t a i n i n g  t h e  i n t e r n a l  s t a n d a r d  b e f o r e  i n j e c t i o n  

i n t o  t h e  HPLC. 

Determina t ion  of Ru tape raz ine  i n  B i l e  and Blood of R a t s  Admin i s t e r ing  

t h e  Drug 

____ 

Rats  (350-400 gm) anaes thes i zed  wi th  u r e t h a n e  were i n j e c t e d  

in t r avenous ly  wi th  2 . 5  m l  of B s o l u t i o n  i n  normal s a l i n e  (100 dg/ml).  

plilt, w a s  c o l l e c t e d  through a cannula  € o r  about  4 hours .  Before  t h e  

an imals  were s a c r i f i c e d ,  a blood sample w a s  ob ta ined  from t h e  h e a r t  

t r o m  which t h e  alasma was s e p a r a t e d .  Both plasma and b i l e  were 

t v t r a c t e d  i n  t h e  same wav a s  b e f o r e  except  t h a t  t h e  r e s i d u e  a f t e r  

evapora t ing  t h e  o rgan ic  s o l v e n t  wa5 d i s s o l v e d  i n  1 m l  3 f  a mobi le  phase 

c o n s i s t i n g  of  hexane-chloroform-methylene c h l o r i d e  (1:3:6). This  new 

m b i l e  phase when used a t  a f low rate  o f  1 .2  ml/min.,  w a s  found t o  

b e t t e r  s e p a r a t e  B from o t h e r  e x t r a c t e d  c o n s t i t u e n t s  i nc lud ing  B 

m e t a b o l i t e s .  The drug  was d e t e c t e d  bo th  by t h e  UV d e t e c t o r  (280 nm) 

and f luo rescence  d e t e c t o r  (280 nm a c t i v a t i o n  and 530 nm f l u o r e s c e n c e ) .  
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DETERMINATION OF BUTAPERAZINE 

RESULTS AND DISCUSSION 
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Figure  1 shows t y p i c a l  chromatograms f o r  drug  fo rmula t ions  and a 

p lacebo  mix tu re  i n  which t h e  i n t e r n a l  s t anda rd  and t h e  bu tape raz ine  

peaks appear  a t  2 . 4  and 3.9 minutes  r e s p e c t i v e l y .  

show no i n t e r f e r e n c e  from t h e  e x c i p i e n t s  i n  e i t h e r  of t h e  s o l u t i o n s  o r  

t a b l e t s .  

The chromatograms 

A p l o t  of t h e  r a t i o  o f  b u t a p e r a z i n e  peak area t o  t h e  i n t e r n a l  

s t anda rd  peak a r e a  v e r s u s  t h e  bu tape raz ine  c o n c e n t r a t i o n  in t h e  

s o l u t i o n  w a s  l i n e a r  up t o  a t  least  25 i.ig/ml and e s s e n t i a l l y  passed  

through t h e  o r i g i n  ( r 2  = 0.99) .  

t i o n s  and t a b l e t s  ranged from 97.1 t o  101%. T h i s  r e s u l t  w a s  ob ta ined  

through t h e  a d d i t i o n  o f  known amounts of B t o  e i t h e r  p lacebo  formula- 

t i o n s  o r  p rev ious ly  assayed  dosages c o n t a i n i n g  t h e  a c t i v e  i n g r e d i e n t  

b e f o r e  a n a l y s i s .  R e p l i c a t e  a n a l y s i s  of f i v e  i n d i v i d u a l  sample prepara-  

t i o n s  of d i f f e r e n t  c o n c e n t r a t i o n s  showed h igh  p r e c i s i o n .  The r e l a t i v e  

s t anda rd  d e v i a t i o n  w a s  found t o  be  i n  t h e  r ange  of t 0.4 t o  ? 1 .5%.  

Bu tape raz ine  r ecove ry  from bo th  solu-  

S i m i l a r  r e s u l t s  were o b t a i n e d  when B w a s  added t o  b i l e  and p l a s m a  

then  e x t r a c t e d .  Recovery o f  B from b o t h  b i l e  and plasma ranged from 

91-96.5%. Concen t r a t ions  down t o  0.5 pg/ml were d e t e c t e d .  T h i s  pro- 

cedure  w a s  found, however, t o  be  u n s a t i s f a c t o r y  t o  de te rmine  B i n  b i l e  

and blood c o l l e c t e d  from an ima l s  a d m i n i s t e r i n g  t h e  drug. 

Two major and t h r e e  minor B m e t a b o l i t e s  were u r e v i o u s l y  (7)  s epa ra -  

t e d  from b i o l o g i c a l  f l u i d s  ob ta ined  from r a t s  and dogs.  It  i s  b e l e i v e d  

t h a t  under t h e  c o n d i t i o n s  used i n  t h i s  procedure  B w a s  n o t  p rope r ly  

s e p a r a t e d  from i t s  m e t a b o l i t e s .  Through t h e  m o d i f i c a t i o n  i n  t h e  mobile 

phase and the  f low rate  complete s e p a r a t i o n  of B w a s  ach ieved .  The new 

r e t e n t i o n  t i m e  of B was 5.15 minutes .  A l s o ,  by u s i n g  t h e  f l u o r e s c e n c e  

d e t e c t o r ,  t h e  s e n s i t i v i t y  w a s  improved by a f a c t o r  o f  6-7. Concentra- 

t i o n s  of B i n  b i l e  and blood down t o  0 . 1  pg/ml w e r e  de te rmined .  
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Lnternal std. 

h u 
lu 
\ 3 

I 1 I I I I I I I 

0 2 4  0 2 4  0 2 4  
TIME ( m i n u t e s )  

Figure 1: Typical. butaperazine chromatogram with retention times, a, 
Internal standard; b, Butaperazine extracted from solutions; c, Buta- 
perazine extracted from tablets. 
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DETERMINATION OF BUTAPERAZINE 1649 

This  method of determining B has  proved t o  be simple and a c c u r a t e .  

A h igh  performance l i q u i d  chromatograph equipped wi th  a f luo rescence  

d e t e c t o r  would be more u s e f u l  f o r  B determinat ion i n  b i o l o g i c a l  f l u i d s .  

The s e p a r a t i o n  of B from i t s  me tabo l i t e s  i n  b i o l o g i c a l  f l u i d s  should 

enable  t h e  s tudy of t h e  drug pharmacokinetics under d i f f e r e n t  physio- 

l o g i c a l  and nonphysiological  cond i t ions .  
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