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ABSTRACT 

A high-performance l iquid-chromatography method f o r  the quan- 

t i  t a t  ion of propranolol  hydrochlor ide in pharmaceutical  dosage 

forms (capsules  i n j e c t i o n s  and t a b l e t s )  has been developed. The 

method can a l so  be used f o r  con ten t s  uniformity as requi red  by 

USP-NF. There s no i n t e r f e r e n c e  from t h e  exc ip i en t s  present  and 

from hydrochloro th iaz ide  which i s  o f t en  mixed with propranolol  

hydrochlor ide.  The method i s  accura te ,  reproducib le  and p rec i se  

with a percent r e l a t i v e  s tandard dev ia t ion  of 0 .6  based on 5 read- 

ings .  A sample decomposed with sodium hydroxide t reatment  showed 

about 9% potency and 2 new peaks in  the  chromatogram. 

BACKGROUND 

Propranolol hydrochlor ide is a be ta -adrenerg ic  r ecep to r  

blockinq d r u g  and i s  used widely aga ins t  hypertension.  

1931 
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1932 DAS GUPTA 

The USP-NF methodl f o r  the q u a n t i t a t  

hydrochlor ide i s  based on UV spectroscopy 

on of propranolol  

which i s  not a s t a b i l i t y  

ind ica t ing  assay method. T h e  q u a n t i t a t i o n  of propranolol  hydro- 

ch lo r ide  i n  plasma using high-performance 1 iquid chromatography 

( H P L C )  has been reported2y3.  

plasma samples, a f luorophotorneter was used f o r  de t ec t ion .  An 

HPLC method4 t o  quan t i fy  beta-blockers  i n  t a b l e t s  has been 

repor ted .  

Due t o  s e n s i t i v i t y  requirements in 

This method was not appl ied t o  dosage forms which a l so  

n t  p resent  contained hydrochlorothi  az ide ,  a very common ingredi  

w i t h  propranolol  hydrochlor ide.  

The purpose of t hese  i n v e s t i g a t i o n s  was t o  deve 

performance 1 iquid chromatoqraphy method based on UV 

op a high- 

d e t e c t o r  

which can be used t o  quan t i fy  propranolol hydrochlor ide in pharma- 

ceu t i ca l  dosage forms inc luding  in combination with hydrochloro- 

t h i a z i d e  and can a l so  be appl ied f o r  conten ts  uniformity.  

MATERIALS AND METHODS 

Chemicals and Reagents: All chemicals and reaqents  were USP, NF 

o r  ACS grade and were used as received.  

( I )  and verapamil hydrochlor ide6 (11) were used without f u r t h e r  

Propranolol hydrochlor ide5 

p u r i f i c a t i o n .  

with a mul t ip l e  wavelength de t ec to r8 ,  a recorder9  and d i g i t a l  cm 

integrator1’, was used. 

Column: A nonpolar column’’ (30 cm long x 4 mm i . d . )  cons i s t ing  

of a monomolecular l aye r  of octadecyltrichlorosilane permanently 

bonded t o  s i l i c a  gel was used. 

A hi gh-performance l i q u i d  chromatograph’, equipped 
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QUANTITATION OF PROPRANOLOL HYDROCHLORIDE 1933 

Chromatographic Condit ions:  

methanol, 0.5% V / V  of g l a c i a l  a c e t i c  acid and 0.02M ammonium f o r -  

The mobile phase contained 43% V / V  o f  

mate in water and the flow r a t e  was 2.0 m l h i n u t e .  The d e t e c t o r  

was s e t  a t  270 nm and the  s e n s i t i v i t y  was 0.04. 

was ambient and the cha r t  speed was 30.5 cm/hr. 

Prepara t ion  o f  Solu t ions :  The s tock s o l u t i o n s  o f  propranolol  

hydrochlor ide (1 .0  mg/ml) in ~0 .02N HC1 and verepamil hydrochlo- 

r i d e  (5.0 mg/ml) in  water were prepared f r e s h  d a i l y .  A s tandard  

s o l u t i o n  was prepared by mixing 5.0 ml of t he  s tock so lu t ion  of I 

with 3.0 ml of t h e  s tock s o l u t i o n  of verapamil hydrochlor ide ( t he  

The temperature  

i n t e r n a l  s t anda rd )  and br inging  t h e  volume t o  50.0 ml with water .  

Solu t ions  o f  o the r  concen t r a t ions  were prepared as needed. 

Prepara t ion  of Assay So lu t ions :  For t a b l e t s  and capsules ,  t en  

t a b l e t s  or  conten ts  of capsules  (one t a b l e t / c a p s u l e  f o r  con ten t s  

uniformity)  were ground t o  a f i n e  powder, a por t ion  represent ing  

10.0 mg of I was weighed accura t e ly  and mixed with 4 ml of %0.5N 

HC1, 50 ml of water and 6.0 m l  of t h e  s tock  so lu t ion  of verapamil 

hydrochlor ide.  The mixture  was s t i r r e d  f o r  2-3 minutes,  brought 

t o  volume (100'.0 ml) with water and f i l t e r e d .  The f i r s t  15 ml of 

the f i l t r a t e  was r e j ec t ed  and then co l l ec t ed  f o r  assay.  For 

ampuls, a 2.5 ml q u a n t i t y  o f  the so lu t ion  was mixed with 1.5  ml 

quan t i ty  of t h e  s tock so lu t ion  o f  verapamil hydrochlor ide and 

brought t o  volume (25.0 ml) with water .  

Assay Procedure: A 20 l.11 of t h e  assay so lu t ion  was in j ec t ed  i n t o  

the chromatograph using the descr ibed cond i t ions .  For comparison, 

an iden t i ca l  volume of the s tandard so lu t ion  was in j ec t ed  a f t e r  

the assay  so lu t ion  e lu t ed .  
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1934 DAS GUPTA 

Calcula t ions :  The r e s u l t s  were ca l cu la t ed  using 

( P h ) ,  - x 100 = Percent  of t h e  labe l  c la im 

where ( P h ) ,  i s  r a t i o  of peak he ights  (propranolo l /verapami l )  o f  

the  assay so lu t ion  and ( P h ) ,  t h a t  of t h e  s tandard so lu t ion  of an 

i d e n t i c a l  concent ra t ion .  Prel  imi nary i n v e s t i q a t  ions ind ica t ed  

t h a t  r a t i o  of peak he ights  versus concent ra t ions  were l i n e a r  

between 0 .8  t o  2.5 ug of I .  

Decomposition of Propranolol  Hydrochloride: A 6.0 ml quan t i ty  o f  

t h e  s tock so lu t ion  of I was mixed with 0 .3  g o f  sodium hydroxide 

p e l l e t s  in a 150 ml beaker and boi led  on a hot p l a t e  (more water 

was added as needed). T h e  mixture was cooled,  pH adjusted12 t o  

~4 with % l N  HC1 and assayed a f t e r  appropr ia te  d i l u t i o n  with water .  

RESULTS AND DISCUSSION 

The r e s u l t s  i n d i c a t e  (Table  I and Figure 1) t h a t  the develop- 

ed HPLC method can be used f o r  the q u a n t i t a t i o n  o f  propranolol 

hydrochlor ide in a v a r i e t y  of pharmaceutical  dosage forms ( t a b -  

l e t s ,  capsules  and i n j e c t a b l e s )  inc luding  in  combination with 

hydrochlorothi  azide.  The method i s  accura te ,  reproducib le  and 

p r e c i s e  with an average percent  r e l a t i v e  s tandard devia t ion  of 0.6 

based on 5 readings .  The wavelength of 270 nm was p re fe r r ed  t o  

improve the s e n s i t i v i t y  of verapamil ( the i n t e r n a l  s t anda rd )  which 

had poor absorpt ion a t  291.5 nm ( the maxima f o r  propranolol  hydro- 

c h l o r i d e ) .  La ter  on, in  these i n v e s t i g a t i o n s ,  i t  was determined 

t h a t  t h e  s e n s i t i v i t y  of method may be f u r t h e r  improved by using 

278 nm (the maxima f o r  verapamil) ,  r a t h e r  than  270 nm. A t  t h i s  
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QUANTITATION OF PROPRANOLOL HYDROCHLORIDE 1935 

TABLE 1 

Propranolol Hydrochloride Assay Results 

Contents o f  Tabl etICapsule1 In jectionl 
Synthetic Mixture 

Percent o f  the 
Label Claim 

Found 

Propranolol hydrochloride 10 mg - pink tabletsa 
Propranolol hydrochloride 20 mg - blue tabletsa 
Propranolol hydrochloride 40 mg - green tabletsa 
Propranolol hydrochloride 80 mg - ye1 low tabletsa 
Propranolol hydrochloride LA 80 mg - capsulesa 
Propranolol hydrochloride 40 mg and 
hydrochlorothiazide 25 mg - organge tabletsb 

Propranolol hydrochloride 1 m g h l  - ampulsa 
Propranolol hydrochloride 50 mg and 

Contents uniformity 10 mg tabletsa 
Tabl et 1 

Tablet 2 

Tabl et 3 

Tablet 4 
Tabl et 5 
Tablet 6 
Tabl et 7 
Tablet 8 

Tabl et 9 
Tablet 10 

hydrochlorothiazide 25 mg synthetic mixtureC 

99.9 

99.2 

100.2 

99.7 

98.9 

99 .o 
100.2 

99 .a 

98.2 

102.2 

99.1 

98.7 

97 .a 

l oo  .a 
101.7 

101.2 

97.9 

98.9 

aAyerst Laboratories, New York, NY. 
bInvamed, Inc., Fairfield, NJ 
‘Prepared by mixing both powders by the process of trituration. 
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1936 DAS GUPTA 
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FIGURE 1 

Sample chromatograms; 
and verapamil hydrochloride, respectively. Chromatogram A i s  a 
tablet containing 40 mg of I and 25 mg o f  hydrochlorothiazide; B 
from a standard solution and C from a decomposed sample (see 
text). 

Peak 1-2 are from propranolol hydrochloride 

For chromatographic conditions, see text. 

wavelength also, the results were reproducible, precise and accu- 

rate. A l s o  from Figure 1, i t  i s  obvious that the concentration o f  

the internal standard may be reduced from 300 to 200 pqlml, even 

at 270 nm. 

There was no interference with the procedure from various 

excipients present in the dosage forms and from hydrochlorothi a- 

zide (Figure 1 A )  which i s  often mixed with I. Hydrochlorothiazide 

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

1/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



QUANTITATION OF PROPRANOLOL HYDROCHLORIDE 1937 

separa ted  completely from I .  The method r equ i r e s  a very simple 

e x t r a c t i o n  procedure from t a b l e t s / c a p s u l e s  and can be used f o r  the 

de termina t ion  o f  contents  uniformity as given in t h e  USP-NFl. 

The method appears t o  be s t a b i l i t y - i n d i c a t i n g  s ince  a decomposed 

sample ( see  t ex t )  contained 8.7% of the  label  c la im of propranolol 

hydrochlor ide and t h e r e  were 2 new peaks (F igu re  1C) in the chro- 

m a t  og r am. 
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