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DETERMINATION OF PRlFlNlUM BROMIDE 
IN SIX PHARMACEUTICAL FORMULATIONS 

BY REVERSE-PHASE HPLC 

S. I.  Sa’sal, I. M. Jalal2, and H. S. Khalill 
1 Yarmouk University 
Chemistry Department 

Irbid, Jordan 
2Al-Hikma Pharmaceuticals 

P. 0. Box 182400 
Amman, Jordan 

ABSTRACT 

Prifinium bromide i s  an anti-cholinergic drug, ava i l ab le  
commercially i n  various pharmaceutical formulations such a s  t a b l e t s ,  
suppos i tor ies ,  syrups,  and ampoules. The present ava i l ab le  ana ly t i ca l  
methods a r e  time-consuming and range from non-aqueous t i t r a t i o n  t o  
W-spectrophotometry t o  ion-pair v i s i b l e  spectrophotometry. The 
method reported here i s  a f a s t ,  r e l i a b l e ,  and s t ab i l i t y - ind ica t ing  
reversed phase HPLC f o r  pr i f in ium bromide i n  i t s  various pharmaceutical 
formulations.  The mobile phase was  0.03 M ammonium a c e t a t e  i n  
a c e t o n i t r i l e  : water (65:35);  t h e  pH w a s  adjusted t o  4.0 with 
g l a c i a l  a c e t i c  acid.  The coluiin u t i l i z e d  w a s  (250 mm x 4.6 mm i . d .1  
Supelcos i l  LC-8-DB ( 5 p  ) and de tec t ion  w a s  ca r r i ed  a t  
Benzophenone w a s  used as i n t e r n a l  standard.  The assay was applied t o  
commercial products and t h e  r e s u l t s  expressed i n  ( %  label  claim f 
RSD) a r e  (99.58 +- 0.36), (100.50 f 0.40), (99.95 2 0.70) , 
(99.94 f 0.291, (100.28 & 0.52) ,  and (99.99 f 0.57) f o r  s i x  
commercial formulations. The method w a s  t e s t e d  f o r  l i n e a r i t y ,  
recovery, and s p e c i f i c i t y  and was found f a s t ,  s t ab i l i t y - ind ica t ing ,  
and f r e e  from in te r fe rences .  The method can be extended t o  separa te  

254 nm. 
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p o t e n t i a l  combinations as prifinium bromide-lorazepam and 
prifinium bromide-chlordiazepoxide i n  t h e  presence of  2-amino-5- 
chlorobenzophenone. 

INTRODUCTION 

Prifinium bromide (Riaba l )  i s  a quaternary ammonium compound 

possessing an t ichol inerg ic  proper t ies  (1) which has been used f o r  

some years  i n  t h e  treatment of gas t ro -en te r i t i s ,  gastro-duodenal u l ce r ,  

i r r i t a b l e  colon syndrome, and o ther  d i sorders .  Riabal i s  ava i l ab le  

commercially i n  various pharmaceutical formulations such as t a b l e t s ,  

suppos i tor ies ,  syrups, and ampoules. Each formulation requi res  

c e r t a i n  method f o r  i t s  ana lys i s .  Being a quanternary ammonium 

compound, and UV-absorber , prifinium bromide can be analyzed by 

various methods which range from non-aqueous t i t r a t i o n  ( 2 )  t o  

UV-spectrophotometry t o  ion p a i r  v i s i b l e  spectrophotometry ( 3 ) .  

These methods lack  accuracy , spec i f i c i ty , and  a r e  time-consuming. 

The HPLC method reported here i s  a f a s t ,  r e l i a b l e ,  and appl icable  

t o  a l l  of t h e  various Riabal pharmaceutical combinations. The 

assay w a s  applied successfu l ly  t o  a l l  commercial products and 

proved t o  be f r e e  of in te r fe rences  from excip ien ts  normally used. 

The e lu t ion  t ime was found t o  be l e s s  than f i v e  minutes and t h e  

de tec t ion  l i m i t  w a s  l e s s  than 1 . 0  ng. The assay i s  f a s t  s ince  it 

requ i r e s  only l i t t l e  sample manipulation. It can be extended t o  be 

appl icable  t o  some p o t e n t i a l  combinations as Riabal-Lorazepam, 

and Riabal-chlordiazepoxide i n  t h e  presence of 2-amino-5-chloroben- 

zophenone. 
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Prifinium bromide 

EXPERIMENTAL 

Mater ia l s  - Prifinium bromide (Riaba l )  w a s  obtained from 

Fujisawa Pharmaceutical Co. (Osaka, Japan) (99.5%), and lorazepam, 

chlordiazepoxide, and 2-amino-5-chlorobenzophenone were USP 

reference  standards (Rockville,  MD, U.S.A.). Methanol and 

acetonitrile-HPLC grade (99.8 % )  were from May and Baker Ltd. 

(Dagenham, England), ammonium a c e t a t e  (98.0%) and g l a c i a l  a c e t i c  

ac id  (99.0 % )  were from Fluka, Switzerland, and Koch Light,  England, 

r e spec t ive ly ;  t h e  i n t e r n a l  standard benzophenone (99.0%) w a s  from 

BDH, England. The water used w a s  always d i s t i l l e d  and deionized. 

Commercial t a b l e t s ,  suppos i tor ies ,  ampoules, syrups,  and t h e  

exc ip ien ts  usua l ly  used i n  manufacturing t h e  phannaceutical  

combinations were k indly  supplied by Al -Hikma  Phamaceut ica ls ,  

Amman, Jordan. 

Apparatus - The apparatus employed was a Varian 2010 pump 

(Varian, Ca l i fo rn ia ,  U.S.A.),equipped wi th  a 1O-pL manual Rheodyne 
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loop i n j e c t o r  (Rheodyne, C a l i f o r n i a ,  U . S . A . ) ,  a Varian 2050 W v a r i a b l e  

wavelength d e t e c t o r  and a Varian 4290 i n t e g r a t o r .  

Chromatographic Condit ions - A r e v e r s e d  phase column (250 mm x 

4.6 mm i . d . ) ,  S u p e l c o s i l  LC - 8- DB ( 5  pm) (Supelco,  I n c . ,  

Pennsylvania ,  U . S . A .  ) w a s  u t i l l z e d  a t  ambient tempera ture .  The 

mobile  phase w a s  0.03 M ammonium a c e t a t e  i n  a c e t o n i t r i l e  : water 

(65  : 35) s o l u t i o n ,  t h e  pH w a s  a d j u s t e d  t o  4 . 0  wi th  g l a c i a l  a c e t i c  

acid.The mobile  phase w a s  always f i l t e r e d  u s i n g  0.45 um-membrane 

f i l t e r s  (Supelco,  I n c . ) ,  and degassed by vacuum p r i o r  t o  use .  The 

f low r a t e  w a s  1 . 5  ml/min. The wavelength w a s  254 nm and t h e  

s e n s i t i v i t y  w a s  s e t  at  0 . 2  AUFS. The c h a r t  speed w a s  0.25 cm/min. 

Study O f  The I n t e r f e r e n c e s  o f  Placebo E x c i p i e n t s  - A mixture  

of  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 

formula t ions  : l a c t o s e  , s t a r c h , p o l y v i n y l  p y r r o l i d o n e ,  c o l l o i d a l  s i l i c o n  

d ioxide  , magnesium stearate, s h e l l a c ,  t a l c ,  t i t a n i u m  o x i d e ,  g e l a t i n ,  

sucrose ,  wax, p a r a f f i n  and v a r i o u s  c o l o r i n g  agents  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-UL i n j e c t i o n s  

w e r e  made under t h e  chromatographic c o n d i t i o n s  descr ibed .  

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

I n t e r n a l  Standard S o l u t i o n  - F i v e  mg of benzophenone w a s  

d i s s o l v e d  i n  500 mL methanol t o  y i e l d  a concent ra t ion  of  lO-Ug/mL. 
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Prifinium Bromide StanZart  Solution For Table ts  And 

Suppositories - Thi r ty  FZ 2: prifinium bromide w a s  d i sso lved  

i n  25 mL of t h e  i n t e r n a l  s t a n d z d  sc lu t ion .  This was f u r t h e r  d i l u t e d  

wi th  t h e  i n t e r n a l  standard so lu t ion  t o  obta in  a f i n a l  concentration 

of 601.1g/m~. 

Pr i f in ium Bromide Standard Solution For  Ampoules - F i f t e e n  

mg of pr i f in ium bromide w a s  dissolved i n  2 mL methanol and d i lu t ed  

t o  50 mL with t h e  i n t e r n a l  standard so lu t ion .  This was f u r t h e r  

d i l u t e d  wi th  t h e  i n t e r n a l  standard so lu t ion  t o  obta in  a f i n a l  

concentration of 60 ug/rnL. 

Pr i f in ium Bromide Standard For Syrup -Since each 5.0 mL of 

t h e  syrup contains 7.5 mg pr i f in ium bromide, 7 .5  mg of pr i f in ium 

bromide w a s  placed i n  25 mL volumetric f l a s k ,  f i v e  mL of methanol 

was added and then  completed t o  volume with t h e  i n t e r n a l  standard 

so lu t ion .  This w a s  f u r t h e r  d i l u t e d  wi th  t h e  i n t e r n a l  standard 

so lu t ion  t o  obta in  a f i n a l  concentration of 60ug ; /m~ .  

Standard Solu t ions  For Linear i ty  - For ty  f i v e  mg of 

pr i f in ium bromide w a s  d i sso lved  i n  25 mL of t h e  i n t e r n a l  standard 

so lu t ion .  The following concentrations of prifinium bromide i n  

t h e  i n t e r n a l  standard so lu t ion  were prepared :go, 75, 6 0 , 4 5 ,  30, 

and 1 5  ug/mL. 

Prepara t ion  Of The Sample Solu t ion  : 

Riabal Table t s  and Suppos i tor ies  - Traenty u n i t s  (one u n i t  i f  

content uniformity w a s  t o  be determined) were weighed and powdered. 
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45 2 SA'SA, JALAL, AND KHALIL 

Accurately weighed po r t ions  of t h e  powder(each equivalent t o  t h e  weight 

of one u n i t )  were placed i n  25 mL-volumetric f l a sk .  Each sample w a s  

sonica ted  f o r  f i v e  min. u i th  1 5  mL of t h e  i n t e r n a l  standard so lu t ion  

( i n  case  of suppos i tor ies  t h e  so lu t ion  w a s  s l i g h t l y  warmed) then  

d i lu t ed  t o  volume with t h e  i n t e r n a l  standard so lu t ion .  Samples were 

f u r t h e r  d i lu t ed  with t h e  i n t e r n a l  standard so lu t ion  t o  obta in  a 

concentration of 60 ug/mL of prifinium bromide. The so lu t ions  were 

f i l t e r e d  through 0.45 pm-membrane f i l t e r s .  

Riabal Ampoules -The conten ts  of t e n  ampoules w e r e  mixed. 

Accurately measured volume.of t h e  so lu t ion  (equivalent t o  1 . 0  mL)  

w a s  d i lu t ed  t o  25-mL with t h e  i n t e r n a l  standard so lu t ion ,  and f u r t h e r  

d i l u t i o n  w a s  made with t h e  i n t e r n a l  s tandard  so lu t ion  t o  obta in  a 

concentration of 60 pg/mL of prifinium bromide-, and f i l t e r e d  

through 0.45 pm-membrane f i l t e r s .  

Riabal Syrup- Five mL of t h e  syrup (containing 7.5 mg 

pr i f in ium bromide) w a s  placed i n  a 25 mL volumetric f l a s k  and 

d i lu t ed  t o  volume with t h e  i n t e r n a l  s tandard  so lu t ion .  Further 

d i l u t i o n  with t h e  internal.  standard so lu t ion  w a s  made t o  obta in  a 

concentration of 60 pg/mL of pr i f in ium bromide, and f i l t e r e d  

through 0.45 pm-membrane f i l t e r s .  

Percent Recovery StudL -The  study w a s  performed by preparing 

syn the t i c  mixtures i d e n t i c a l  t o  t h e  pharmaceutical formulations and 

were spiked with known amounts of prifinium bromide (45.0, 37.0, 30.0, 

22.5, and 15.0 mg) spanning t h e  range of 50-150% of t h e  expected assay 
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values.  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 r e s u l t s .  

Assay Method - Equal volumes (lO-uL) and approximately equal 

concentrations of t h e  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 

concentration 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  were ca lcu la ted  using response 

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

Percent of t h e  l a b e l  claim found = RRX x 100 

RRs 
Where RRx = sample response r a t i o  ; RRs = standard response r a t i o .  

RESULTS AND DISCUSSION 

Figure 1 shows t h e  p o s s i b i l i t y  of separating prifinium 

bromide (t, = 3.34 min.) from t h e  i n t e r n a l  standard benzophenone 

(t, = 4.04 rnin.) and t h e  exc ip ien ts .  These exc ip ien ts  e lu ted  with 

t h e  solvent peak. The assay  w a s  found appl icable  t o  s i x  Riabal 

formulations without any change (Figure 1.). 

The l i n e a r i t y  of t h e  de tec tor  response Mas determined by 

in j ec t ing  standavd so lu t ion  of prifinium bromide i n  i n t e r n a l  

standard so lu t ion  as described previously i n  t h e  t e x t .  The peak 

area  r a t i o s  t o  t h e  i n t e r n a l  standard were measured and p lo t t ed  vs 
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Figure 1. Typical chromatograms of 1O-pL i n j ec t ions  of 
prlfinium bromide (t, = 3.34 min.) and t h e  i n t e r n a l  
standard benzophenone (t 
a. Standard so lu t ion  ; bq Sample of Riabal 30 t a b l e t s  
c .  Sample of Riabal compound t a b l e t s ;  d. Sample of Riabal 
30 suppos i tor ies ;  e.  Sample of Riabal 60 suppos i tor ies ;  
f .  Sample of Riabal ampaules; and g. Sample of Riabal 
syrup. 

= 4.04 min.) .  
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PRlFINlUM BROMIDE IN PHARMACEUTICAL FORMULATIONS 45 5 

t h e  amount in jec ted .  The ?e& zrea  r a t i o s  were found l i n e a r  f o r  t he  

range of 0.15-0.90 ,,g of ;?ifir.l-m bromide with a co r re l a t ion  

coe f f i c i en t  of 0.9995. 

The accuracy of t h e  zet'rod w a s  determined by t r e a t i n g  t h e  

sample by spiked placebo method, then  subjec t ing  it t o  HPLC 

analys is .  I n  all cases,  s a t i s f a c t o r y  recover ies  and reproducib i l i ty  

of peak a reas  were obtained. A l i nea r  regress ion  of t h e  d a t a  shows 

exce l len t  l i n e a r i t y  over t h e  ana lys i s  range s tudied  (Table I )  .The 

s e l e c t i v i t y  of t h e  method i s  va l ida ted  by t h e  f a c t  t h a t  no 

in t e r f e rence  due t o  exc ip ien ts  was de tec ted  i n  t h e  chromatograms 

produced. 

The de tec t ion  l i m i t  based on signal-to-noise of 2 was l e s s  thar  

1 . 0  ng f o r  prifinium bromide as determined by d i l u t i n g  a standard 

so lu t ion  with methanol and in j ec t ing  1O-uL i n t o  t h e  column. 

Table I. Recovery O f  Prifinium Bromide From Spiked Placebo Samples 

mg: Added 

~~ 

mg Founda 
b % Recovery 

~- ~ 

45.00 45.47 + 0.15 101.04 + 0.33 

97.81 + 0.27 37.50 - - 
30.00 30.23 + 0.26 100.78 + 0.86 
22.50 22.47 + 0.08 99.85 + 0.36 

- - 
36.68 + 0.10 

- 
- - 

15.00 11.82 + 0.02 98.81 + 0.13 - - 

R = 0.9992 In te rcept  =-0.2700 Slope = 1.0068 

%lean + SD f o r  6 determinations 

%lean + RSD. f o r  6 determinations 
- 
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Assay Results Of Prifinium Srsz ice  I n  Commercial Products Using 

Various Methods ( %  Label Claim + RSD) - 
~ 

Product a HPLCh Other Methods' 

Riabal 30 Table ts  97.58 + - 0,70d 

Riabal Compound Tablets 100.50 + 0.40 98.05 2 O.8Td 

- a  98.91 + 0.67 
101.30 + 1:68e 

Riabal Syrup 99.99 0 .34  97.98 + - 2.23e 

99.58 + - 0.36 

- 
R i a b l l  30 Suppositories 99.95 0.70 98.75 + 0 . 7 8 ~  

Riabal ampoules - - 
- - Riabal  60 Suppositories 99.94 + 0.29 

100.28 + 0.52 

a 

bMean + RSD f o r  3x6 determinations 

'Mean t RSD f o r  6 determinations 
'Nan-aqueous t i t r a t i o n .  ( 2 )  
eIon-pairing v i s i b l e  spectrophotometry ( 3 )  

The same Lots i n  Table (.II). 

( t h r e e  samples each in j ec t ed  s i x  t imes)  

The r e s u l t s  of ana lys i s  of s i x  commercial products (Table 11) 

i nd ica t e  t h e  v e r s a t i l i t y  of t h e  proposed assay f o r  t h e  quant i ta t ion  

of prifinium bromide i n  commercial formulations. Comparison of t h e  

r e s u l t s  of t h e  HPLC w i t h  o ther  methods (Table 111) shows t h a t  

t h e  proposed method i s  more accurate and prec ise .  

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 u n f f o r m i t y t e s t  of p r i f i n i u n  

bromide which were performed on four  d i f f e r e n t  formulations 

(Table I V  and Figure 2 ) .  The r e s u l t s  of content uniformity show 

compliance t o  spec i f i ca t ions  of all dosage forms and support t h e  
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Figure 3. A t y p i c a l  chromatogram of a 1 0 - u L  i n j ec t ion  o f  a synthe t ic  
mixture containing lorazepam (tR = 2.01 min. 1, prifinium 
bromide (t = 3.58 min.), and benzophenone as i n t e r n a l  
standard (pR = 4.32 min.).  

s p e c i f i c i t y  of t h e  HPLC r e s u l t s .  However, t he  HPLC method i s  superior 

t o  t h e  ion-pairing and spectroscopic methods due t o  i t s  being f a s t e r ,  

simpler, and more v e r s a t i l e .  

A s t a b i l i t y  study w a s  performed on Riabal syrup by placing 

samples i n  water-glycerin ba th  a t  7O0C.Three samples (each contains 

5.0 mL syrup) were taken and assayed. The da ta  presented i n  

Table (V) r evea l  no s ign i f i can t  l o s s  i n  a c t i v i t y  through.  t h e  study. 
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Figure 4. A typical chromatogram of a ~O-LIL injection of a 
synthetic mixture containing chlordiazepoxide 
(t, = 2.57 min. ) ,  prifinim bromide (t 
benzophenone as internal standard (t 
2-amino-5-chlorobenzophenoone (t 

= 3.51 min.), 
R4.22 rnin.), and 

= 8 .;3 min. 1. R 

TABLE (V) 

a Stability Study For Prifinium Bromide In Commercial Syrup Formulation . 

b Period Elapsed, Weeks % Prifinium Bromide 

1 100.36 + 0.36 - 
2 99.47 + 0.78 - 
3 
4 

99.53 2 0.85 
99.44 + - 0.78 

a 

'Mean + RSD for 3x6 determinations . Al-Hikma Pharmaceuticals - Amman - Jordan 
(three-samples each injected six times). 
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The method can be further expanded to include the analysis 

of some potential combinations such as (prifinium bromide with 

lorazepan, and prifinium bromide with chlordiazepoxide in the 

presence of 2- amino-5-chlorobenzophenone). Such combinations 

could be anticipated and separations shown in Figures ( 3  and 4) 

could be a basis for their analysis. 

The assay presented here has been shown to be applicahle 

to commercially available products. The method is quite simple, 

accurate , precise, rapid , versatile, and easy to perform. It is 
experimentally much simpler than other methods. The same chroma- 

tographic conditions can be applied to some additional separations. 
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