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TABLET FORMULATIONS BY REVERSE-PHASE HPLC 
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1 A I-Hikma Pharm ace u tica Is 

P. 0. Box 182400 
Amman, Jordan 

2 Chemistry Department 
Yarm ouk University 

Irbid, Jordan 

ABSTRACT 

The reported reverse-phase HPLC method f o r  t h e  determination 
of propantheline bromide, xanthanoic a c i d ,  xanthone, and 9-hydroxy- 
propantheline bromide i n  t a b l e t s  i s  f a s t ,  s e n s i t i v e ,  s p e c i f i c ,  
accura te  and reporoducible. Methyl xanthanoate i s  used as i n t e r n a l  
standard.  The t o t a l  e lu t ion  time i s  6 min. The method i s  s t a b i l i t y -  
ind ica t ings ince  it can determine t h e  degradation products. The 
column u t i l i z e d  was suplecos i l  LC-8 ( 5  micron), 250 mm x 4.6 mm i .  d. 
The mobile phase was 0.03 M so lu t ion  of ammonium ace ta t e  i n  
a c e t o n i t r i l e :  water: THF (60:38:2); t h e  pH w a s  adjusted t o  4.5 wi th  
a c e t i c  a c i d ,  t h e  de tec t ion  was a t  254 nm. A wavelength of 248 nm was 
used t o  quan t i t a t e  xanthanoic ac id  and t h e  flow r a t e  w a s  1 . 5  ml/min. 
The proposed HPLC method w a s  v e r i f i e d  for l i n e a r i t y ,  accuracy, 
p rec i s ion ,  and a p p l i c a b i l i t y .  

INTRODUCTION 

Propantheline bromide ( I )  i s  a quaternary ammonium 

an t i cho l ine rg ic  agent wi th  per iphera l  e f f e c t s .  It i s  used i n  t h e  

treatment of g a s t r i c  duodenal u l c e r ,  and t o  r e l i e v e  spasm of t h e  

lower gas t ro - in t e s t ina l  t r a c t  (1). 
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2526 JALAL ET AL 

I n  recent t imes,  l i t t l e  a t t e n t i o n  has been given t o  t h e  

development of assays t o  measure propantheline i n  dosage forms. The 

compendia1 USP X X I  method ( 2 )  and BP method ( 3 )  for t h e  ana lys i s  of 

t h e  drug a r e  time-consuming requi r ing  severa l  ex t rac t ions  followed 

by non-aqueous t i t r a t i o n .  The measurement of propantheline by d i r e c t  

W assay i s  not s e l e c t i v e  f o r  t h e  drug with t h e  p robab i l i t y  of 

i n t e r f e rences  from formulation exc ip ien ts ,  drug impur i t ies ,  o r  

decomposition products of propantheline.  Several  organic dye-salt 

p a r t i t i o n  techniques have been used t o  assay propantheline i n  

b io log ica l  f l u i d s  (4,5) and i n  pharmaceuticals (6). Various 

modifications of t hese  procedures a r e  used i n  t h e  pharmaceutical 

indus t ry  for t h e  qua l i t y  assurance of propantheline.  Most of t hese  

methods a r e  lengthy and complex, requi r ing  mul t ip le  ex t rac t ions  

wi th  one o r  more organic so lvents  before t h e  dye-propantheline 

complex i s  measured by v i s i b l e  o r  fluorescence spec t roscopy(6) .  

Propantheline has a l s o  been measured i n  plasma and ur ine  by 

t h i s  r equ i r e s  gas chromatography-mass spectroscopy ( 7 )  ; however 

highly expensive and spec ia l ized  instrumentation and i s  unsui tab le  

f o r  rou t ine  assay of t h e  drug i n  dosage forms. 

An HPLC assay  ( 8 )  has been reported for t h e  ana lys i s  of 

propantheline and i t s  degradation product xanthanoic ac id  (11). 

The present paper descr ibes  a reverse-  phase HPLC method f o r  

t h e  simultaneous determination of I,II, xanthone (111) and a major 

impurity t h a t  has been i d e n t i f i e d  i n  sample t a b l e t s  by Ford et  a1 
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PROPANTHELINE BROMIDE IN TABLET FORMULATIONS 2527 

(9)  as 9-hydroxypropantheline (IV).The assay  has been appl ied  t o  a 

commercial product and proved t o  be free of i n t e r f e rences  from 

exc ip i en t s  normally used i n  t a b l e t  formulations.  The e lu t ion  t ime 

was l e s s  than  six minutes. The assay  i s  f a s t  s ince  it requ i r e s  only  

l i t t l e  sample prepara t ion .  

I 

IV 

I I  

0 

111 

MPERIMENTAL 

Mater ia l s  

G lac i a l  a c e t i c  ac id ,  methanol HPLC-grade, and a c e t o n i t r i l e  

HPLC-grade (Koch-Light) w e r e  99.O%$J9.8%, and 99. 8%, r e spec t ive ly .  

Tetrahydrofuran (THF) (Ferak)  and ammonium a c e t a t e  (BDH) were 99.0% 

and 96.0grespectively.  The water used was always d i s t i l l e d  and 

deionized. 
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2528 JALAL ET AL. 

The a c t i v e  ingredient and degradation products; I (Siegf r ied ,  

Switzerland) , methantheline bromide, an a l t e r n a t i v e  i n t e r n a l  

standard,  (USP s tandard) .  11 and 111, purum grade (k indly  supplied 

by Fluka) and were r e c r y s t a l l i z e d  from 99.0% ethanol (Merck). I V  w a s  

kindly supplied from NBSL (National Biological Standards Laboratory; 

Canberra, Aus t ra l i a ) .  The i n t e r n a l  standard u t i l i z e d  (methyl 

xanthanoate) w a s  prepared as described by Ford e t  a1 ( 9 ) .  Pro- 

Banthine t a b l e t s  (Sea r l e )  were purchased l o c a l l y .  The exc ip ien ts  

used i n  t h e  in t e r f e rence  study were kindly supplied by Al -Hikma  

Pharmaceuticals, Awnan, Jordan. 

Apparatus- The apparatus employed was Varian 5000 LC HPLC 

system equipped with a IO-uL manual loop i n j e c t o r  (Valco instruments 

Co. ,  Houston, Texas, U.S.A) connected t o  spectrophotometric d c t w t o r  

1JV-50 (Varian Associates,  Pa lo  Alto,  CA, U . S . A . )  and Spectra-Physics 

42 00 d i g i t a l  i n t eg ra to r  (Spectra Physics,  San Jose ' ,  CA.,  U.S.A. ) 

Chromatographic Conditions- A reverse  phase LC-8 column ( 5p ) 

( 2 5 0  x 4.6 mm i . d .1  from Supelco (Switzerland) w a s  u t i l i z e d  a t  

ambient temperature. The mobile phase was prepared by dissolving 

2.32 g of ammonium ace ta t e  i n  600 mL a c e t o n i t r i l e  and 20 mL of THF, 

t h e  volume i s  then completed to one l i t e r  with water.  The p H  was 

adjus ted  t o  4 . 5  with g l a c i a l  a c e t i c  ac id .  The mobile phase was 

always f i l t e r e d  through 0.45-~1 membrane f i l t e r s  (Supelco).  The 

mobile phase w a s  always deeassed by vacuum p r i o r  t o  use. The flow 

r a t e  w a s  1.5 mL/min. The wavelength w a s  2511 nm and t h e  s e n s i t i v i t y  

was s e t  a t  0.10 AUFS. For t h e  assay of I 1 , X  =248 run and t h e  

s e n s i t i v i t y  was 0.02 AUFS. The char t  speed was 0.50 cm/min. 
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PROPANTHELINE BROMIDE IN TABLET FORMULATIONS 2529 

Study O f  The I n t e r f e r e n c e s  O f  Placebo Excip ien ts -  A mixture  

o f  t h e  fo l lowing  e x c i p i e n t s  u s u a l l y  incorpora ted  i n  such a 

formula t ion :  

o x i d e  ( 2  mg), g e l a t i n  (10 mg), a c a c i a  ( 5  m g ) ,  l a c t o s e  (60mg) 

magnesium carbonate  (20  mg),rnagnesiuri stearate (1 mg), sodium 

s a c c h a r i n  (0.5 mg), sugar  (50 mg), t i t a n i u m  oxide  (5 mg), t a l c  

( 1 0  m g ) , a v i c e l  

( 0 . 1  m g ) ,  s u n s e t  ye l low FCF ( 0 . 1  m g ) ,  b r i l l i a n t  b l u e  FCF ( 0 . 1  mg), 

Indigo  carmine ( 0 . 1  mg), and E r y t h r o s i n e  BS ( 0 . 1  m g )  were d i s s o l v e d  

and t r e a t e d  i n  t h e  same manner as t h e  sample s o l u t i o n .  Ten-vL 

i n j e c t i o n s  were made under t h e  chromatographic c o n d i t i o n s  d e s c r i b e d .  

s t a r c h (  50 m g )  , calcium carbonate  (50 m g )  , I r o n  (111)  

(20 m g ) ,  Polyvinylpyrro l idone  ( 3  m g ) ,  t a r t r a z i n e  

P r e p a r a t i o n  of Standard S o l u t i o n s :  

I n t e r n a l  Standard Solu t ion-  A 6 .2  mg of methyl xanthanoate  w a s  

d i s s o l v e d  i n  250 mL methanol .  

S tandard  S o l u t i o n  of I- F i f t e e n  mg of I were a c c u r a t e l y  weighed 

and d i s s o l v e d  i n  1 0  mL of t h 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  and 0.5 mL 

of t h i s  s o l u t i o n  w a s  d i l u t e d  t o  5 mL w i t h  t h e  i n t e r n a l  s tandart?  

s o l u t i o n .  

Standayd Mixture S o l u t i o n  of I T ,  111, and IV- A s o l u t i o n  

c o n t a i n i n g  0.025 mg/mL of 11, 0.020 mg/mL of 111, and 0.025 mg/mL 

of I V  w a s  p repared  by d i s s o l v i n g  5.0,  4 .0 ,  and 5 . 0  mg of 11, 111, 

and JV, r t . s p e c t i v e l y ,  i n  10 mL of t h 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  

fol lowed by s u c c e s s i v e  d i l u t i o n s  i n  i n t e r n a l  s t a n d a r d  s o l u t i o n  t o  

o b t a i n  t h e  above c o n c e n t r a t i o n s .  This  s o l u t i o n  was u t i l i z e d  for 

s t a b i l i t y  s t u d y  only .  
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2530 JALAL ET AL. 

Standard Solu t ion  of I1 f o r  HPLC Analysis- A 0.009 mg/mL so lu t ion  

of I1 was prepared by d isso lv ing  0.9 mg of I1 i n  10 mL of methanol 

and 0.5 mL of t h e  so lu t ion  was  d i lu t ed  t o  5 mL with methanol. 

It i s  important t o  mention t h a t  xanthanoic ac id  (11) was 

determined by t h e  external. standard method due t o  i t s  very  low 

concentration and working a t  high s e n s i t i v i t y  of  0 .02 AUFS & Ph8 nm. 

Standard Solutions lor Linearity- Standard so lu t ions  of I, 11, 

111, and I V  were prepared by proper d i l u t i o n  i n  t h e  i n t e r n a l  standard 

so lu t ion  t o  obta in  d i f f e r e n t  concentrations i n  t h e  range o f :  0.05- 

0.2 mg/mL, 4.3~10 

and 1.25~10-~ - 5 . 0 ~ 1 0 ~ ~  mg/mL, for 1, 11, 111, and IV respec t ive ly .  

L inea r i ty  study for 1,111 and TV was ca r r i ed  a t  254 nm, and f o r  11, 

t h e  study was performed a t  248 nm. 

-4 - 1.70~10-~ mg/mL, 6 .3x10-~  - 2 . 5 ~ 1 0 - ~  mg/mL, 

Preparation O f  The Sample Solutions:  

Fropantheline Bromide Assay- Twenty t a b l e t s  (one t a b l e t  i f  

content uniformity w a s  t o  be determined) were weighed and powdered. 

Accurately weighed por t ions  of t h e  powder (each equivalent t o  one 

t a b l e t  containing 1 5  mg of I )  were dissolved i n  10 mL of t h e  

i n t e r n a l  standard so lu t ion .  The so lu t ion  was sonicated f o r  5.0 

minutes, f i l t e r e d  through 0.45-u membrane f i l t e r ,  then 0.5 mL w a s  

d i l u t e d  t o  5 mL wi th  t h e  i n t e r n a l  standard so lu t ion  and 1O-uL 

in j ec t ions  were made. 

Xanthanoic Acid Assay- Accurately weighed por t ions  of t h e  

powder (each equivalent t o  one t a b l e t  containing 3 5 mg of 1) were 
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dissolved i n  10  mL of methanol. The so lu t ion  w a s  f i l t e r e d  through 

0.45-u membrane f i l t e r  and 1O-uL i n j ec t ions  were made. 

Percent Recovery Study- This study was performed by adding 

3.8 m g  o f  t h e  standard of I to accura te ly  weiEhed por t ions  of the 

t a b l e t  powder equivalent t o  0.25, 0.75, 1.00, and 1 .25  t a b l e t s .  The 

r e s u l t i n g  mixtures were assayed and t h e  r e s u l t s  obtained were compared 

with t h e  expected ones. The a c t i v e  ingredien t  concentration l e v e l s  

covered were i n  t h e  range of 50-150% of t h e  expected assay values.  

I n  o r d e r  t o  ob ta in  50% of t h e  expected assay value ( i . e .  7 .55  mg), 

one fou r th  o f  t h e  powdered t a b l e t  w a s  mixed wi th  3.80 mg of standard 

I , and t o  obta in  150% of t h e  assay value ( i . e .  22.55 mp), a por t ion  of 

t h e  powdered t a b l e t s  equivalent t o  18.75 mg of I 

mixed with 3.80 mg of  standard of I .  

(1 .25  Table t )  w a s  

Assay Method- Equal volumes (1O-uL) and approximately equal 

concentrations of f r e sh ly  prepared standard and sample so lu t ions  

were in j ec t ed  i n t o  t h e  HPLC and chromatographed under t h e  

conditions described above. The standard and sample so lu t ions  

contained t h e  same concentrations of t h e  i n t e r n a l  standard. The 

quant i ty  of each component i n j ec t ed  w a s  always within t h e  l i n e a r i t y  

range. 

Calculations- The r e s u l t s  of I were ca lcu la ted  using response 

r a t i o s  (RR) r e l a t i v e  t o  i n t e r n a l  standard based on peak areas. 

Where RR = sample response r a t i o ;  RRst = standard response r a t i o  . sa 
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2532 JALAL ET AL. 

It i s  use fu l  t o  mention t h a t  t h e  concentration of t h e  

standard so lu t ion  of I i s  exact$ equal t o  t h e  t h e o r e t i c a l  

concentration o f  t h e  sample so lu t ion  based on l abe l  claim. 

The r e s u l t s  of  I1 were ca lcu la ted  based on peak height r a t i o  

of t h e  sample t o  ex terna l  standard so lu t ion :  

Peak height of I1 (sample) X Concentration of 
Peak height of I1 (s tandard)  rng of I I / t a b l e t  = 

standard X d i l u t i o n  f ac to r .  

The r e s u l t s  of I11 & I V  were ca lcu la ted  using t h e  i n t e r n a l  

standard method as  follows: 

X concentration of standard X RRsa - 
RRst 

mg of I11 or IV/ tab le t  = 

d i lu t ion  f a c t o r .  

RESULTS AND DISCUSSION 

A preliminary study f o r  optimization of mobile phase 

parameters w a s  conducted. The e f f e c t s  of a c e t o n i t r i l e  composition, 

p H ,  and ion ic  s t r eng th  on the  capac i ty fac to r  ( k ' )  were s tud ied  

(Figures 1-3). The capac i ty  f a c t o r  ( k ' )  values f o r  I ,  11, 111, and 

t h e  i n t e r n a l  standard were a f f ec t ed  by t h e  va r i a t ion  of 

a c e t o n i t r i l e  composition i n  t h e  mobile phase (Figure 1). A t  high 

a c e t o n i t r i l e  composition, a l l  four  compounds gave very sharp peaks 

and very c lose  t o  each o the r  wi th  low k' values;  t h i s  m e a n s  t h a t  t h e  

r e so lu t ion  was inadequate. Lowering a c e t o n i t r i l e  composition below 

55%, t he  peaks became broader with larger r e t en t ion  t imes.  The 60% 

a c e t o n i t r i l e  composition W a s  se lec ted  as  optjmum composition s ince  
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5 0  5 5  6 0  6 5  

A C E T O N T T R I L E  CONCENTRATION (V/V%) 

4 -  

3 -  

k '  

2 -  

F i g u r e  1. P l o t s  of  t h e  c a p a c i t y  f a c t o r  v e r s u s  t h e  a c e t o n i t r i l e  
Composition i n  t h e  mobile  phase. Key: 0 ,  11; o, 111;- 
I;=, i n t e r n a l  s t a n d a r d .  

1 
4 .D L 5  5.0 5.5 6.0 

PH 

Figure  2. P l o t s  of t h e  c a p a c i t y  f a c t o r  v e r s u s  t h e  pH of t h e  mobile  
phase.  Key: 0 ,  11; o ,  I I I ; m ,  I; 0 , i n t e r n a l  s tandard .  
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4 -  

3 -  

2 -  
k' 

1 -  

JALAL ET AL. 

0.01 0.02 0.03 om, a05 
- 
M OF AMMONIUM ACETATE 

Figure 3. P l o t s  of t h e  capac i ty  f ac to r  versus molarity of ammonium 
a c e t a t e  i n  t h e  mobile phase Key: a, 11; 0, 111; m , I; P 

i n t e r n a l  standard.  

it provided base l ine  separa t ion  and sharp peaks i n  a reasonable 

r e t en t ion  time. 

Var ia t ion  of pH (Figure 2 )  y ie lded  maximum k '  values for I ,  

111, and the i n t e r n a l  standard a t  pH 6.0. However, k '  values f o r  I1 

decreased with increas ing  pH due t o  t h e  increased s o l u b i l i t y  of t h e  

xanthanoic acid.  A t  lower pH values,  k' f o r  I1 increased t o  value 

>1.0 with some in t e r f e rence  between t h e  peaks of i n t e r n a l  standard 

and I11 a t  pH 4.0. Therefore, a pH 4 . 5  was se lec ted  a s  optimum pH 

at  which base l ine  separa t ion  w a s  achieved i n  a' reasonable t i m e .  

Var ia t ion  o f  t h e  ion ic  s t rength  y ie lded  optimum k'  values with 

0.03 M ammonium a c e t a t e  (Figure 3) .  Therefore t h e  optimum composition 

of t h e  mobile phase used w a s  0.03 M so lu t ion  of ammonium ace ta t e  i n  
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PROPANTHELINE BROMIDE IN TABLET FORMULATIONS 2535 

a c e t o n i t r i l e :  water: THF (60:38:2), t h e  pH w a s  a d j u s t e d  t o  4 . 5  w i t h  

a c e t i c  a c i d .  The THF ( 2 % )  i n  t h e  mobile  phase w a s  added t o  reduce 

peak t a i l i n g .  

To de termine  t h e  l i n e a r i t y  of the  d e t e c t o r  response ,  

c a l i b r a t i o n  s tandard  s o l u t i o n s  of  I - I V  were prepared  as p r e v i o u s l y  

d e s c r i b e d  i n  t h e  t e x t .  A p l o t  of peak a r e a  r a t i o  v s .  amount 

i n j e c t e d  w a s  l i n e a r  up t o  2.0 ug f o r  I ,  17.0 ng f o r  11, 25 .0  ng 

for 111, and 0 .5  ug f o r  IV w i t h  a c o r r e l a t i o n  c o e f f i c i e n t  of  

0.999 or b e t t e r .  

A s t u d y  of  i n t e r f e r e n c e s  shown i n  F i g u r e  4 s u p p o r t s  t h e  

s p e c i f i c i t y  of t h e  HPLC method s i n c e  t h e  peaks of  e x c i p i e n t s  i n  

t h e  chromatogrm are e l u t e d  a t  t h e  s o l v e n t  f r o n t .  

To determine t h e  accuracy of t h e  method, recovery  s tudy  w a s  

conducted by s t a n d a r d  a d d i t i o n  method and s u b j e c t e d  t o  HPLC 

a n a l y s i s .  I n  a l l  c a s e s ,  e x c e l l e n t  r e c o v e r i e s  and r e p r o d u c i b i l i t y  

o f  peak h e i g h t s  and areas were obta ined .  A l i n e a r  r e g r e s s i o n  of  t h e  

d a t a  shows e x c e l l e n t  l i n e a r i t y  w i t h  a s l o p e  of about 1 over t h e  

a n a l y s i s  range  s t u d i e d  (Table  I ) .  No i n t e r f e r e n c e  due t o  e x c i p i e n t s  

w a s  d e t e c t e d  i n  t h e  chromatograms produced. The d e t e c t i o n  l i m i t s  

basrd on s igna l - to-noise  of 2 were 1 5 0 ,  7 . 5 ,  2 ,  a n d  25 ng for T, 11, 

111, and IV, r e s p e c t i v e l y .  

The chromatograms shown i n  F i g u r e  5 and 6 i n d i c a t e  t h e  possib-  

i l i t y  of s e p a r a t i o n  of  I ,  11, 111, and I V  u s i n p m e t h a n t h e l i n e  

bromide as i n t e r n a l  s t a n d a r d  ( F i g u r e  5 )  and us ing  methyl xanthanoate  
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Y 

TIME (min.) TIMF (fin. ) 

Figure  h .  Typical chromatograms for a plaeebo mixtiire. 
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Figure  5.  A t y p i c a l  chromatogram of a s y n t h e t i c  mixture  o f  I ,  11, 
111, IV, and methanthe l ine  bromide as i n t e r n a l  s tandard .  
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as an a l t e r n a t i v e  i n t e r n a l  standard (Figure 6). The chromatograms 

a r e  f r e e  of in te r fe rences  from excip ien ts  normally used i n  t a b l e t  

formulations as it i s  c l e a r  from t h e  content uniformity 

chromatograms (Figure 7 ) .  Figure 8 shows chromatograms of t h e  assay 

of 11. The t o t a l  e lu t ion  time i s  l e s s  than 6 min. 

The r e s u l t s  of ana lys i s  of t h e  commercial product (Pro- 

Banthine) f o r  I and I1 (Table I T )  i nd ica t e  t h a t  t h e  proposed assay 

can be used for t h e  quan t i t a t ion  of I and 11. The accuracy of t h e  

HPLC method i s  f u r t h e r  supported by t h e  closeness of t h e  r e s u l t s  

i n  Table I1 t o  t h e  l a b e l  claim. The higher r e s u l t s  obtained f o r  I1 

by HPLC can be a t t r i b u t e d  t o  t h e  f a c t  that t h e  assay does not 

r equ i r e  ex t r ac t ion ,  thus  no poss ib le  loss  i s  involved. Furthermore, 

t h i s  i nd ica t e s  t h a t  t h e  HPLC method i s  moye sens i t i ve  i r i  de tec t ing  

degradation products than  t h e  USP X X I .  

The prec is ion  of t h e  HPLC method i s  confirmed by t h e  very 

small  r e l a t i v e  standard devia t ion  (RSD) shown i n  t a b l e  I and 11. 

The s p e c i f i c i t y  of t h e  method i s  f u r t h e r  confirmed by comparing 

t h e  r e s u l t s  of content uniformity of I which were performed on a 

commercial product using t h e  HPLC and t h e  spectrophotometric USP XXI 

methods (Table 111). The l o t  passes t h e  spec i f i ca t ions  of t h e  

content uniformity by both methods. However, t h e  USP X X I  method i s  

not spec i f i c  which would lead  t o  higher devia t ion  i f  t h e  product 

contained exc ip ien ts  or degradation products that i n t e r f e r e  

spectrophotometrically.  
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TIME ( M I N .  

Figure 6. A t y p i c a l  chromatogram of a syn the t i c  mixture of I ,  11, 
111, I V ,  and methyl xanthanoate a s  i n t e r n a l  standard.  
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F i g u r e  8. a. A t y p i c a l  chromatogram o f  a s t a n d a r d  10-pL i n j e c t i o n  
c o n t a i n i n g  0.09 pg xanthanoic  a c i d  ( t  = 2.92 min . )  

A chromatogram f o r  one t a b l e t  of Pro-Banthine sample/ 
10 mL methanol under  t h e  same c o n d i t i o n s .  

R 
b. 
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Table I :  Recovery of Propanthe l ine  Bromide by t h e  S tandard  Addit ion 
Method. 

a % Recovery" T o t a l  mg P r e s e n t  mg Found 

7.55 7.62 2 1.25 101.1 2 1.2 
11.30 12.44 2 0.75 101.2 2 0.7 
15.05 15.16 2 0.73 100.7 t 0.7 
18.80 18.34 2 1.01 97.6 2 1.0 
22.55 22.19 5 0.82 98.3 5 0.8 

b Slope  = 0.9611 I n t e r c e p t  = 0.4859 R = 0.9996 
a. 

b. R i s  t h e  c o r r e l a t i o n  c o e f f i c i e n t .  

Mean LRSD f o r  6 de te rmina t ions .  

Table  11: Assay R e s u l t s  f o r  Propanthe l ine  Bromide and Xanthanoic 
Acid By WLC and USP XXI 

Percent  Label C l a i m  Pound 
a 

Sample HPLC USP XXI 

one 1 00.051.8 98.9 
two 9 9 . 8 ~ 0 . 5  99.6 

Propanthe l ine  Bromide 

t h r e e  100.1+1.3 99.2 
f o u r  98.7+-1.3 98.9 
f i v e  99.321.2 99.2 

mg/tab le t  
a 

. Xant hano 5c, Acid 

HPLCxlO USF xXIx103 

25.351.3 3.2  

29.423.4 2.9 
22.321.8 4.1 
22.3A3.3 3.7 
25.623.1 2.1 

~~ ~~~ 

d 99.820. 8b 99,250.3' 25.222. Te 3.220.8 

a. Pro-Banthine l o t  (349). 
b. Mean 2 RSD for 5x6 determina t ions  

( f i v e  samples, each i n j e c t e d  6 times) 
c .  Mean 2 RSI) f o r  5 determina t ions  

d. Mean 2 S D  f o r  5 determina t ions  

e. Mean 5 SD f o r  5x6 determina t ions  
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Table 111: Content Uniformity For P r o p a n t h e l i n e  Bromide I n  

Commercial T a b l e t s  (Lot  349) 

T a b l e t  Percent  Label C l a i m  Found 

USP - - HPLC 

1. 107.0 102.7 

2. 105.9 106.7 
3. 

4. 

5. 
6. 

99.6 102.0 

95.7 97.3 
96.1 
102.8 

104.7 
102.4 

7. 101.1 97.3 
8. 94.7 92.7 

9. 
10 

Mean 

RSD 

- 
104.9 104.7 

99.0 107.3 

100.7 101.8 

4.4 4.6 
High 107.0 107 .3  

Low 34.7 92.7 

Table I V :  S t a b i l i t y  of Propanthe l ine  Bromide T a b l e t s ?  

Per iod  Elapsed,  w3 1 mg I1 mg I11 mg J?? 

0 15.0 

6 11.650.2 o.150+0.005 0.05l~o.004 0.670~0.019 

15 9. 020. 1 o.066+0.001 0.180~0.004 3.400~0.080 

3 12.250.2 0.110+0.003 0.026+0.001 0.430+0.012 

10 11.1+0.1 0.069+0.00~ 0.130~0.006 1..800~0.072 

20 7.520.1 0.241+0.003 - 4.400+0.034 

a Mean 2 S D  for 2x3 determina t ions .  

(two samples, each i n j e c t e d  t h r e e  t i m e s ) .  
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2544 JALAL ET AL.  

The s t a b i l i t y  s tudy  was conducted t o  determine I ,  11, 111, 

and I V  by p l a c i n g  samples i n  t u b e s  i n  a humid atmosphere a t  7 O o C .  

Three samples were withdrawn at t h e  i n t e r v a l s  i n d i c a t e d  and were 

assayed.  The dat,a shown i n  Table  I V  i n d i c a t e  t h e  c a p a b i l i t y  of 

t h e  a s s a y  t o  determine a l l  four compounds. It i s  impor tan t  t o  

n o t e  t h a t  t h e  t o t a l  number of mil l igrams of I,II,III, and IV i s  

l e s s  t h a n  t h e  i n i t i a l  mi l l ig rams of I due t o  t h e  l o s s  of t h e  

qua ternary  ammonium p a r t  of I (which i s  not  d e t e c t e d )  on h y d r o l y s i s .  

It i s  a l s o  worth t o  n o t e  t h e  c o n s i d e r a b l e  i n c r e a s e  of I V  w i t h  t i m e  

i n d i c a t i n g  t h a t  I V  i s  one of t h e  degrada t ion  products  o f  I. The same 

compound w a s  r e p o r t e d  by Vose e t  a1 (10) as a phenol ic  m e t a b o l i t e  

of I and by Ford e t  a1 ( 9 )  as a major impur i ty  i n  some t a b l e t s .  

I n  c o n c l u s i o n , t h e  HPLC a s s a y  dpscrlibed h e r e  h a s  been shown t o  

b e  a p p l i c a b l e  t o  commercially a v a i l a b l e  products .  The method i s  

a c c u r a t e ,  p r e c i s e ,  r a p i d ,  and easy t o  perform. It i s  of s t a b i l i t y -  

i n d i c a t i n g  c a p a b i l i t y ,  e a s i l y  a p p l i e d  f o r  t h e  de te rmina t ion  of 

degrada t ion  products  and commonly found i m p u r i t i e s .  

The f i n a n c i a l  support  provided by Yarmouk U n i v e r s i t y  and 

M i n i s t r y  of Planning-Jordan,  i s  g r a t e f u l l y  acknowledged. The 

a u t h o r s  would a l s o  l i k e  t o  thank  A l - H i k m a  Pharmaceut ica ls ,  Amman- 
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