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ABSTRACT 

Ha lope r ido l  l a c k s  s t a b i l i t y  when exposed t o  e l e v a t e d  t empera tu res  

and l i g h t .  Curren t  a s s a y  procedures  desc r ibed  i n  t h e  USP do n o t  

permit d e t e c t i o n  o r  q u a n t i t a t i o n  of  deg rada t ion  p roduc t s  o f  halope- 

r i d o l .  An HPLC assay  f o r  t h e  a n a l y s i s  of h a l o p e r i d o l  and t h e  de t ec -  

t i o n  of deg rada t ion  p roduc t s  has  been developed. The mobi le  phase 

c o n s i s t e d  of 40:60 THF:water w i th  0.75% phosphor ic  a c i d .  A microbond- 

apak CN column w a s  used t o  ach ieve  t h e  s e p a r a t i o n .  Samples were 

i n j e c t e d  u s i n g  a f i x e d  loop  (200 m i c r o l i t e r )  i n j e c t o r  and d e t e c t i o n  

w a s  by a f i x e d  wavelength s e t  a t  254 nm. Using t h i s  mobile phase ,  

h a l o p e r i d o l  gave a r e t e n t i o n  t i m e  o f  5.4 minutes .  Samples of 

h a l o p e r i d o l  t r e a t e d  w i t h  h e a t  (6OoC f o r  48 hours )  gave peaks  a t  5.1 

and 6.4 minutes  as w e l l  as a h a l o p e r i d o l  peak a t  5 . 4  minu tes .  A 

s t anda rd  curve  of h a l o p e r i d o l  c o n c e n t r a t i o n s  w a s  l i n e a r  (r=0.99) 

over  t h e  range  of 1 Ug/ml t o  100 U g / m l .  

t o  deg rada t ion  p roduc t s  w a s  no ted  a f t e r  s t o r a g e  under c o n d i t i o n s  

of e l e v a t e d  tempera ture ,  exposure t o  l i g h t ,  and as a f u n c t i o n  of pH. 

The convers ion  of h a l o p e r i d o l  

INTRODUCTION 

Ha lope r ido l ,  a butryophenone used as an a n t i p s y c h o t i c  agent  ( l ) ,  

The i s  u n s t a b l e  when exposed t o  e l e v a t e d  t empera tu res  and l i g h t  ( 2 ) .  
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PANAGGIO AND GREENE 486 

c u r r e n t  USP XX assays f o r  t h i s  drug i n c l u d e  t i t r a t i o n  of d i s s o l v e d  

h a l o p e r i d o l  powder w i t h  0.05N p e r c h l o r i c  a c i d  o r  e x t r a c t i o n  of t h e  

drug from a dose form ( i , e . ,  oral s o l u t i o n ,  i n j e c t i o n ,  t a b l e t s )  w i t h  

subsequent u l t r a v i o l e t  spec t ropho tomet r i c  a n a l y s i s  (3 ) .  Ne i the r  one 

of t h e s e  a s s a y s  pe rmi t s  t h e  d e t e c t i o n  o r  q u a n t i f i c a t i o n  of ha loper -  

i d o l  degrada t ion  products .  

(HPLC) a s say  w a s  developed which overcomes t h e  problems a s s o c i a t e d  wi th  

t h e  USP assays  (3) .  

f o r  t h e  a n a l y s i s  o f  h a l o p e r i d o l  and d e t e c t i o n  o f  deg rada t ion  p roduc t s  

i n  drug  s o l u t i o n s  exposed t o  e l e v a t e d  t empera tu res ,  l i g h t ,  and as 

a f u n c t i o n  of pH. 

A high-pressure  l i q u i d  chromatography 

This  HPLC assay  h a s  been modi f ied  s l i g h t l y  

EXPERIMENTAL 

Equipment: The chromatographic system c o n s i s t e d  of a s o l v e n t  

d e l i v e r y  system , a s y r i n g e  l o a d i n g  f i x e d  loop  sample i n j e c t o r  , 
3 and a f i x e d  wavelength d e t e c t o r  . The s e p a r a t i o n  w a s  performed on a 

3.9 mm ( i d )  x 30 c m  column . The chromatographic peaks  were 

recorded us ing  a s t r i p  c h a r t  r eco rde r .  

Mobile Phase: The mobile phase c o n s i s t e d  of t e t r a h y d r o f u r a n  - 

water  (40:60) wi th  0.75% phosphoric a c i d .  

S tandard  and Sample P r e p a r a t i o n :  The s t a n d a r d  s o l u t i o n  w a s  p repa red  

by d i s s o l v i n g  20 mg of ha loper ido17 i n  a 200 m l  vo lumet r i c  f l a s k  

wi th  d i s t i l l e d  water wi th  t h e  a i d  of phosphoric a c i d .  The r e s u l t i n g  

s o l u t i o n  has  a pH of 2.3.  

S tandard  s o l u t i o n s  of pH 7 and pH 8 were o b t a i n t e d  by a d j u s t i n g  t h e  

o r i g i n a l  s o l u t i o n  t o  t h e  d e s i r e d  pH u s i n g  2M sodium hydroxide.  

S torage  Condi t ions :  Five m i l l i l i t e r  samples of t h e  s t a n d a r d  s o l u t i o n s  

were p i p e t t e d  in to  g l a s s  c u l t u r e  t u b e s  and capped. The s o l u t i o n s  were 

s t o r e d  i n  t h e  da rk  a t  25OC, 6OoC, and 115OC. Samples were s t o r e d  a l s o  

1 2 

4 

6 

'Model M6OOOa Waters Assoc ia t e s ,  Mi l ford ,  MA 

'Model 7120, Rheodyne Inc . ,  Berke ley ,  CA 

'Nodel 440, Waters Assoc ia t e s ,  Mi l ford ,  MA 

4~BondapakCN ( reve r sed  phase ) ,  Waters Assoc ia t e s ,  Mi l fo rd ,  MA 

'Model 300 series, Linear  Ins t rumen t s ,  Chicago, I L  

6UV grade,  Waters Assoc ia t e s ,  Mi l ford ,  MA 

'McNeil Pharmaceut ica ls ,  McN - Jr - 1625 L o t  7701128, F t .  Washington, PA 
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a t  25OC i n  t h e  l i g h t .  

a t  t i m e  0, 6 ,  12, 2 4 ,  30, 36, 48, 120, 168, and 336 hours .  Con t ro l  

s o l u t i o n s  were st,ored a t  25OC ( l i g h t  and d a r k ) ,  and 6OoC, and 115OC i n  

t h e  da rk  w i t h  a n a l y s i s  as desc r ibed  above. 

Analys is :  

t he  a n a l y s i s :  f low r a t e ,  1 ml/min; d e t e c t o r  wavelength,  254 nm; 

i n j e c t o r  l oop  volume, 200 ~ 1 .  

Analys i s  o f  t h e  sample s o l u t i o n s  w e r e  performed 

The fo l lowing  chromatographic c o n d i t i o n s  were employed € o r  

RESULTS AND DISCUSSION 

Standard  s o l u t i o n s  of h a l o p e r i d o l  assayed  u s i n g  t h e  HPLC 

technique  desc r ibed  gave a r e t e n t i o n  t i m e  of 5 .4  minutes  (F igu re  1). 

A s t a n d a r d  cu rve  gene ra t ed  u s i n g  t h e  absorbance of t h e  h a l o p e r i d o l  

H,ALOPERlDOL STANDARD pH 2 

FIGURE 1: TYPICAL CHROMATOGRAM FOR JULOPENDOL 
STANDARD AT pH 2 
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TABLE 1 

Extent  of Haloper idol  Degradation 

PANAGGIO AND GREENE 

Under Various Condi t ions  

TIME AND EXTENT OF DEGRADATION 
_______I._ __ pH CONDITION 

2 5 O C  Dark none 

2 2 5 O C  Light  some a f t e r  14 days 

6OoC 

1 1 5 O C  

a f t e r  24 hour s ;  i n c r e a s i n g  wi th  t i m e  

a f t e r  6 hour s ;  i n c r e a s i n g  wi th  t ime 

7 9 8  25OC Dark none 

2 5 O C  Light  

6OoC a f t e r  48 hoclrs 

115'C 

a f t e r  7 days ;  i n c r e a s i n g  wi th  time 

a f t e r  6 hour s ;  i n c r e a s i n g  wi th  t i m e  

peak as a f u n c t i o n  of drug c o n c e n t r a t i o n  w a s  l i n e a r  ove r  t h e  range  

of 1 pg/ml t o  100 pg/mI (r=O.99, n=5) .  

Sample s o l u t i o n s  of h a l o p e r i d o l  w e r e  assayed  s i m i l a r l y  wi th  

d i f f e r e n c e s  from t h e  s t a n d a r d s  noted  i n  some c a s e s .  The appearance 

of new peaks e i t h e r  l e a d i n g  i n t o  o r  shou lde r ing  from t h e  h a l o p e r i d o l  

peak w e r e  observed  as degrada t ion  p roduc t s  of t h e  drug. 

of degrada t ion  w a s  observed a l s o  wi th  t i m e  (Table 1).  Samples 

s t o r e d  a t  25 C i n  t h e  dark  f o r  up t o  14 days  were unchanged under a l l  

pH c o n d i t i o n s ,  

bance s c a l e  (0.2 u n i t s  f u l l  s c a l e ) .  However, f o r  t hose  samples 

s t o r e d  a t  2 5 O C  i n  t h e  l i g h t  f o r  14 o r  28 days ,  deg rada t ion  w a s  

appa ren t  at  each  pH. 

s t o r e d  f o r  28 days  a t  pH 7 where t h e  appearance of two peaks w a s  

The e x t e n t  

0 

Degradation w a s  n o t  appa ren t  on a s e n s i t i v e  absor -  

The g r e a t e s t  change occurred  i n  those  samples 

observed (F igure  2 ) .  

For those  samples s t o r e d  a t  6 O V C ,  deg rada t ion  of ha 

w a s  observed a t  each pH. Rapid deg rada t ion  occurred  f o r  

pH 2 wi th  d e t e c t i o n  of a new peak a f t e r  24 hours .  A t  36 

a d d i t i o n a l  peak w a s  observed. 

o p e r i d o l  

t h e  drug  a t  

hours  a n  
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DETERMINATION OF HALOPERIDOL STABILITY 489 

HALOPERIDOL pH 7 
STORED AT 25C FOR 28 DAYS 

FIGURE 2: DETECTION OF HALOPERIDOL AND TWO ADDITIONAL 
PEAKS AT pH 7 STORED FOR 28 DAYS AT 25°C 
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490 PANAGGIO AND GREENE 

HALOPERIDOL pH 2 
STORED AT 115C FOR 21 DAYS 

FIGURE 3 :  DETECTION O F  HALOPERIDOL AND TWO ADDITIONAL PEAKS 
AT pH 2 STORED FOR 2 1  DAYS AT 115' C 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

0/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



DETERMINATION OF HALOPERIDOL STABILITY 

I 

491 

I_ m 

HALOPERIDOL pH 7 
STORED AT 115C FOR 21 DAYS 

FIGURE 4 :  DETECTION OF HALOPERIDOL AND TWO ADDITIgNAL 
PEAKS AT pH 7 STORED FOR 21 DAYS AT 115 C 

The most r ap id  and dramatic evidence of ha lope r ido l  degradat ion 

w a s  observed f o r  samplesstored a t  115OC a t  each pH. 

a new peak w a s  de t ec t ed  i n  samples s t o r e d  a t  each pH and a f t e r  21 

days two new peaks were noted as shown i n  Figures  3 and 4 .  

cases  t h e  degradat ion peaks were l a r g e r  t han  t h e  ha lope r ido l  peak. 

A f t e r  6 hours  

I n  these  

I n  conclusion,  t h e  HPLC assay  descr ibed i n  t h i s  paper i s  s u i t -  

a b l e  €o r  determining t h e  s t a b i l i t y  of he lope r ido l  through t h e  

d e t e c t i o n  of a d d i t i o n a l  peaks a f t e r  s t o r a g e  under v a r i o u s  condt ions.  

Whereas ha lope r ido l  samples s t o r e d  a t  25OC w e r e  s t a b l e  f o r  a t  least  
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492 PANAGGIO AND GREENE 

14 days except when exposed to light, extensive degradation of this 

drug was noted at temperatures above 60 C and at high pH. 
0 
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