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A hi  gh-performance 

q u a n t i t a t i o n  o f  verapam 

ABSTRACT 

1 iqu id  chromatography method f o r  

1 hydrochlor ide in pharmaceutica 

t i o n s  and a very simple e x t r a c t i o n  procedure 

l e t s .  There i s  no i n t e r f e r e n c e  from the exc 

appears t o  be s t a b i l i t y - i n d i c a t i n g .  The opt 

b i l i t y  i s  about 3.2 t o  5.6 and the phosphate 

t h e  

dosage 

forms has been developed. The  method i s  p rec i se  and accura te  w i t h  

a r e l a t i v e  s tandard  dev ia t ion  of 0.63% based on s i x  i n j e c t i o n s .  

No pre l iminary  e x t r a c t i o n  procedure i s  requi red  t o  assay i n j e c -  

i s  needed f o r  tab-  

pients and the  method 

mum pH range of s t a -  

bu f fe r  and i o n i c  

Verapamil s t r eng th  have very  l i t t l e  e f f e c t  on the s t a b i l i t y .  

hydrochlor ide appears t o  be a very s t a b l e  compound s i n c e  i n  105 

days a t  50° ,  t he  aqueous s o l u t i o n s  (0 .5  mg/ml) did not decompose. 
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1498 DAS GUPTA 

BACKGROUND 

Verapamil hydrochlor 

extensively used in medic 

quant i ta t ion of verapamil 

de i s  an antiarrhythem c agent which is 

ne. The  analyt ical  l i t e r a t u r e  for  the 

was reviewed by Watson and Kapurl. The 

two hi gh-performance 1 iquid chromatography methods reported1,* 

in the l i t e r a t u r e  require a fluorophotometric detector  which i s  

not commonly available.  These methods are appl 

quant i ta t ion o f  verapamil i n  biological f l u i d s .  

these invest igat ions was to  develop a s t a b i l i t y  

cable t o  the 

The purpose of 

indicating assay 

procedure f o r  the quant i ta t ion of verapamil i n  pharmaceutical 

dosage forms using high-performance l iquid chromatography and d U V  

detector .  The method was also used t o  s t u d y  the s t a b i l i t y  o f  

verapamil hydrochloride in aqueous solut ions.  

MATERIALS AND METHODS 

Chemicals and Reagents: All the chemicals and reagents were USP, 

NF or ACS qua l i ty  and used without fu r the r  pu r i f i ca t ion .  

verapamil hydrochloride3 powder was used as received. 

Apparatus: 

with a multiple wavelength U V  detector5 and a recorder6. 

Columns: 

column8 (30 cm x 4 mm i .d . )  were used. 

Chromatographic Conditions: The mobile phase one which was an 

aqueous solution of 0.02M KHzP04 containing 38% V / V  of acetoni- 

t r i l e  was used with the semipolar column. The mobile phase two 

which contained 49% methanol (V/V), 0.45% glacial  ace t i c  acid 

The 

The high pressure l iquid chromatograph4 was equipped 

A semipolar column7 (30 cm x 4 mn i . d . )  and a nonpolar 

( V / V )  and 0.036 M ammonium formate in water was used with the 

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 VERAPAMIL HYDROCHLORIDE 1499 

nonpolar column. The flow r a t e  was 2.4 ml/min (2.0 ml/min f o r  t h e  

nonpolar column) and the temperature  was ambient. The s e n s i t i v i t y  

was s e t  a t  0.04 AUFS (278 nm) and t h e  cha r t  speed was 30.5 cm/hr. 

The s e n s i t i v i t y  was 0.2 AUFS with the  nonpolar column. 

Prepara t ion  of Stock and Standard Solu t ions :  The s tock  so lu t ion  

of verapami 1 hydrochlor ide ( 2 . 5  mg/ml  ) and dextromethorphan hydro- 

bromide (5 .0  mg/ml) in water were prepared f r e s h  d a i l y .  The s t a n -  

dard s o l u t i o n s  were prepared as needed by d i l u t i n g  t h e  s tock so lu -  

t i o n s  with water .  

hydrochlor ide and dextromethorphan hydrobromide ( the i n t e r n a l  

s t anda rd )  were 250 and 200 pg/ml, r e spec t ive ly .  For nonpolar 

column, the  concent ra t ion  of verapami 1 hydrochlor ide was 0.5 mg/ml 

i n  water.  

Prepara t ion  of Assay So lu t ions  From Via ls :  Mix an a l iquo t  o f  the 

s o l u t i o n  conta in ing  12.5 mg of verapamil hydrochlor ide with 2.0 ml 

q u a n t i t y  o f  t h e  s tock  so lu t ion  of dextromethorphan hydrobromide 

( the  in t e rna l  s t anda rd )  and br ing t o  volume (50.0 ml) in a volu- 

me t r i c  f l a s k .  

Ext rac t ion  Procedure from Tab le t s :  Weigh 10 t a b l e t s  accu ra t e ly  

and gr ind them t o  a f i n e  powder. If  conten t  uniformity i s  t o  be 

determined, then gr ind  s i n g l e  t a b l e t  t o  a f i n e  powder. Weigh 

accu ra t e ly  powder r ep resen t ing  25  .O mq of verapamil hydrochlor ide 

and mix i t  with approximately 90 ml of water in  a 150 ml beaker.  

Add 4.0 ml of t h e  s tock so lu t ion  of dextromethorphan hydrobromide 

and s t i r  occas iona l ly  during 15  minutes. Transfer  the mixture t o  

a 100 ml volumetric f l a s k  and br ing t o  volume with water .  F i l t e r  

For assays ,  t h e  concent ra t ions  of verapamil 
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1500 DAS GUPTA 

t h e  mixture' and r e j e c t  f i r s t  25 ml of the f i l t r a t e  and then 

c o l l e c t  a por t ion  f o r  ana lys i s .  

Prepara t ion  of So lu t ions  f o r  S t a b i l i t y  S tudies :  A number of 

s o l u t i o n s  o f  var ious  pH va lues  were prepared f o r  s t a b i l i t y  s t u d i e s  

(Table  1 ) .  

appearances) ,  the  s o l u t i o n s  were t r a n s f e r r e d  t o  60 ml amber 

co lored  bottles ' '  and s t o r e d  a t  50' (+ - 1) in an e l e c t r i c  oven. 

A t  appropr ia te  i n t e r v a l s  (39, 81 and 105 days ) ,  the d a t a  were 

recorded again.  

Sample of Decomposed Solu t ion :  

so lu t ion  of verapamil hydrochlor ide was mixed wi th  5 ml of % 1 N  

NaOH so lu t ion  i n  a 150 ml beaker ,  The mixture  was heated t o  bo i l -  

ing on a hot p l a t e  f o r  %50 minutes,  rep lac ing  water as needed. 

The  mixture was then cooled and pH adjus ted  between 3-4 with ~ 0 . 5 N  

HC1 and brought t o  volume (100.0 ml) with water in a volumetr ic  

f l a s k .  

Assay Procedure: A 20 p l  a1 quot of the assay  so lu t ion  was i n j e c t -  

ed i n t o  the chromatograph a t  the condi t ions  descr ibed (Mobile 

phase 1 and semipolar column . For comparison, a 20 111 a l iquo t  of 

the s tandard so lu t ion  conta in ing  i d e n t i c a l  concent ra t ions  of vera-  

pami 1 hydrochlor ide and dextromethorphan hydrobromide was in j ec t ed  

a f t e r  t h e  assay e l u t e d .  For s t a b i l i t y  s t u d i e s ,  both columns with 

appropr i a t e  chromatographic cond i t ions ,  as descr ibed above, were 

used. No i n t e r n a l  s tandard  was used with the nonpolar column s ince  

the so lu t ion  was in j ec t ed  d i r e c t l y  without d i l u t i o n  (AUFS 0 .2 ) .  

Calcul a t i  ons: Since p r e l  imi nary i n v e s t i g a t i o n s  ind ica ted  t h a t  

Af te r  zero day d a t a  ( a s says ,  pH valueslO and physical  

A 10.0 ml q u a n t i t y  of the s tock  
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QUANTITATION OF VERAPAMIL HYDROCHLORIDE 150 1 

TABLE 1 

Composition of Aqueous Solu t ions  o f  Verapamil Hydrochloride 
(0 .5  mg/ml) Prepared f o r  S t a b i l i t y  S tudies  

Solu t ion  # pH (+ 0.05) Buffer ing Agent Ionic  S t rengtha  
(M)  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1.4 

3.2 

4.3 

5.6 

6 .5  

7.3 

7.3 

7.3 

7.3 

7.3 

H C 1  (0.08) 

Phosphate (0.08) 

Phosphate (0.08) 

Phosphate (0.08) 

Phosphate (0.08) 

Phosphate (0.08) 

Phosphate (0.06) 

Phosphate (0.10) 

Phosphate (0.08) 

Phosphate (.08) 

0.23 

0.23 

0.23 

0.23 

0.23 

0.23 

0.23 

0.23 

0.17 

0.32 

aAdjusted with K C 1  . 

r a t i o  of the peak he ights  of verapamil and dextromethorphan hydro- 

bromide were d i r e c t l y  r e l a t e d  t o  the concent ra t ion  of verapamil 

( range  tested 2.5 - 7 pg), the r e s u l t s  were ca l cu la t ed  using the 

equat ion:  

Rpha - x 100 = Percent o f  the l abe l  c la im found 
Rphs 

where R p h a  i s  t h e  r a t i o  of peak he ights  of d rug / in t e rna l  s tandard 

o f  the assay s o l u t i o n  and Rphs  t h a t  o f  the  s tandard  s o l u t i o n .  For 
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1502 DAS GUPTA 

the  nonpolar column, peak height  of the s tandard so lu t ion  was com- 

pared with the peak he ight  of the assay s o l u t i o n .  

RESULTS AND DISCUSSION 

The s o l u t i o n s  of verapamil (Table 1) did  not decompose in  

105 days a t  50" which i s  approximately equal t o  4 .5  years  (us ing  

an approximate f a c t o r  o f  3 with each 10" change in  temperature)  a t  

25". There was very s l i g h t  decomposition ( l e s s  than  5%) a t  pH 

va lues  of 1 .4 ,  6.5 and 7.3.  

t o  be a broad range from about 3.2 t o  5.6. 

mended12 pH range f o r  i n j e c t a b l e s  i s  between 4.1-6.  

of t hese  s t u d i e s  i n d i c a t e  t h a t  phosphate bu f fe r  and the  i o n i c  

strength (Solu t ion  6-10, Table 1) had very l i t t l e  e f f e c t  on the 

s t a b i l i t y  of verapamil hydrochlor ide.  The s t a b i l i t y  assay r e s u l t s  

were a l so  determined using a d i f f e r e n t  column ( P C ~ ~ )  w i t h  a d i f -  

f e r e n t  mobile phase,  methanol with ammonium formate ( see  chromato- 

graphic  cond i t ions ) .  The assay  r e s u l t s  using both chromatographic 

condi t ions  were s i m i l a r .  The pH values  and the  physical  appear- 

ances of t hese  s o l u t i o n s  did not change during 105 days o f  study.  

The optimum pH of s t a b i l i t y  appears 

The manufacturer recom 

The results 

The assay r e s u l t s  determined u s i n g  the semipol a r  column 

(Table  2 )  i n d i c a t e  t h a t  the developed method can be used f o r  the 

quant i t a t i  on of verapami 1 hydrochlor ide in pharmaceuti ca l  dosage 

forms. The method i s  accura te  and p rec i se  with an average r e l a -  

t i v e  s tandard dev ia t ion  of 0.63% based on s i x  readings .  The con- 

c e n t r a t i o n  of verapamil hydrochlor ide was d i r e c t l y  r e l a t e d  t o  the 

r a t i o  of peak h e i g h t s  of verapamil/dextromethorphan (Figure 1) 

between 2 . 5  t o  7 pcj range.  
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QUANTITATION OF VERAPAMIL HYDROCHLORIDE 1503 

T A B L E  2 

Assay Results 

Verapami 1 HC1 Percent o f  the 
Dosage Form mqlml or mgltab Label Claim Found 

Injectable  1 2.5 101.3 

Injectable  2 

Injectable  3 

2.5 

2.5 

104.0 

102.7 

Tablets 1 (Average of 10) 80 99.0 

Tablets 2 (Average of 5) 80 
Different Lot and 
Manufacturer 

96.5 

S i ngl e Tab1 e t  1 80 96.1 

Single Tablet 2 80 97.2 

Single T a b l e t  3 80 102.4 

Single Tablet 4 80 103.7 

Single Tablet 5 80 98.2 

Recovery Data From Synthetic Solutions 

Synthetic Solution 1 2 .o 100.1 

Synthetic Solution 2 1 .o 100.1 

No preliminary extraction procedure was required t o  assay the 

injectable .  A very simple extract ion procedure was needed t o  

quantify verapamil in t a b l e t s .  The coloring matter and excipients  

present in the t a b l e t s  did n o t  i n t e r f e r e  with the assay procedure 

(Figure 2 ) .  
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VERAPAMIL HYDROCHLORIDE 

FIGURE 1 

Standard curve of concent ra t ions  of verapamil hydrochloride versus 
r a t i o  o f  the peak he ights  o f  verapamil /dextromethorphan using the 
semipol a r  column. 

A 

1 

f !I 

B 

! 

C IJ 
I I 1  1 I 

0 4 8 0  4 8 0  4 8 

\ 
MINUTES 

FIGURE 2 

Sample Chromatograms. 
i n t e rna l  s tandard)  and verapamil , r e spec t ive ly .  Chromato ram A is 
from a s tandard so lu t ion ,  B from an i n j e c t a b l e  2 (Table  27 and C 
from t a b l e t s  1 (Table 2 ) .  For chromatographic condi t ions ,  see 
tex t .  The semipolar column was used. 

Peaks 1-2 a re  from dextromethorphan ( the  
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QUANTITATION OF VERAPAMIL HYDROCHLORIDE 1505 

The method i s  s t a b i l i t y  ind ica t ing  s ince  a sample decomposed 

by using hea t  and sodiuum hydroxide ( s e e  Experimental)  f o r  ~ 5 0  min 

showed 60.3% potency. No new peaks in t h e  chromatograms were 

recorded. The decomposition p roduc t ( s )  formed a qummy white  mass 

in so lub le  in water .  The mass accumulated in the  beaker ( s t i c k i n g  

t o  the  bottom) as t h e  t ime allowed f o r  degradat ion was increased .  

Af te r  one min of heat ing t h e r e  was no decomposition. All the 

p r e c i p i t a t e  formed on adding sodium hydroxide red isso lved  upon the 

addi t ion  of hydrochlor ic  ac id .  Af te r  50 min  of hea t ing ,  t h e  gummy 

mass descr ibed  above d id  not d i s s o l v e .  This mass was s o l u b l e  i n  

methanol. 

The developed method can be used t o  assay verapamil in dosage 

forms and a l s o  t o  t es t  the conten t  un i formi ty  of t a b l e t s .  
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