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WANTITATION OF HYDRALAZINE HYDRO- 
CHLORIDE IN PHARMACEUTICAL DOSAGE 

FORMS USING HIGH PERFORMANCE 
L IQUlD CHROMATOGRAPHY 

V. Das Gupta 
Department of Pharmaceutics 

University of Houston 
1441 Moursund Street 
Houston, Texas 77030 

S t a b i l i t y - i d i c a t i n g  assay methods f o r  the quant i ta t ion of 
hydralazine hydrochloride has& on high-performance l iqu id  chroma- 
tography using two d i f fe ren t  columns have been develqed.  Phenyl- 
pro-molmine can 'oe used as an internal  standard with '00th m l u m s  
(uCI9 and uphenyl) while hydrochlorothiazide can be used only 
with Vphenyl column. "he method is accurate an3 precise  with 
perLent re la t ive  standard deviations based on 6 readings of less 
than 2. 
in te r fe re  with the assay method. 
thiazide,  hydralazine can be quantified only with uphenyl colunul. 
T w  o r a l  l iquid dosage forms prepared i n  a local hospi ta l  using 
comnercially available strawberry syrup/siinple syrup decomposed 
completely in  one day. 

The excipients ,xesent i n  the dosage f o r m  did not 
In  combination with hydrochlor- 

I ~ C T I O N  

Hydralazine hydrochloride (Figure 1 )  is one of the most 

comnonly used drugs against hypertension. The mst c o m n  forms 

Copyright 0 1985 b y  Marcel Dekker, Inc. 
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2498 DAS GUPTA 

@@ HCI 

Figure 1 - Structure of hydralazine hydrochloride. 

of comnercial dosage form available are tablets and injection. 

It is also available in axbination with hydrochlorothiazide and 

reserpine. 

The USP-NF method (1) for the analysis D€ hydralazine in 

tablets and injection is based on titration with potassium idate. 

At the writing of this paper, the USP 21st ed.-N.F.-16th ed. has 

become available which includes a method based on high-performance 

1 iquid chrcmtography . 
In the presence of reserpine and hydrochlorothiazide, the assay 

method (2) is a complicated colorimetric procedure. .4 different 

colorimetric wthd  ( 3 )  based on reaction with 9-methoxyacridine 

has been reported. A GLC method ( 4 )  for the determination of hydra- 

zine levels in the 'hydralazine dosage forms has been recomnded. 

purpose of these investigations was to develop a stability-indicating 

assay method based on high-performance liquid chromatography (BLC) . 

The 

MATERIAIS AND -S 

Chemicals and &agents - All chemicals and reagents were either 
USP-NF or ACS grade and used as received. Hydralazine hydrochlo- 
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HY DRALAZINE HYDROCHLORIDE IN DOSAGE FORMS 2499 

ride ( 5 )  and hydrazine sulfate (5) powders were used without 

further plrification. 

Apparatus - A high-pressure liquid chromatograph (6) quipped with 

a multiple wavelength detector (7) and a recorder (8) was used. 

AL1 

Columns - Two columns (lo), a semipolar (uphenyl, 30 an loq x 3.9 
mn i.d.) and a nonpolar (uC18, 30 an long x 3.9 mn i.d.) were 

used. 

Chromatographic Conditions - A mobile phase containing 0.015M 

K H ~ F J O ~ ,  0.1% glacial acetic acid (V/V) and 0.5% V/V methanol 

(2% when column was nonpolar) in water was used. The flow rate 

was 3.0 ml/!nin. The detector was set at 256 nm, the sensitivity 

was 0.04 (AUFS), the temperature was ambient a d  the chart speed 

was 30.5 cm/hr. 

Stock Solutions - A 2.0% aqueous solution of phenylpropandamins 

hydrochloride (one of the internal standards) was prepared fresh 

every week. A 0.2% solution of hydrochlorothiazide (internal 

standard when assaying samples containing only hydralazine using 

pphenyl column) in methanol was prepared fresh every week. 

aqueous solution of hydralazine hydrochloride was prepared fresh 

daily. 

Standard Soltuions - The standard solutions with or without the 
internal standard were prepared as needed by dilutity the stock 

solution(s) with water. 

Assay Solutions: - Injection - ~n appropriate quantity of the 

injection (usually 1 . 5  ml of 20.0 mg/ml injection) was diluted to 

values were deternined using a pimter (9). 

A 0.1% 
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2500 DAS GUPTA 

100 m l  with water. 

with e i t h e r  8.0 ml quantity of stock solution of phenylpropano- 

lamine hydrochloride OK 3.0 m l  quantity of the stock solution of 

hydrochlorothiazide and the mixture  w a s  d i lu t ed  to 100 ml with 

water. 

Tablets - Ten t a b l e t s  (one for  content uniformity) were/was ground 

to a f ine  ponder. A quantity of the powder representing 10.0 mg 

of the powder was mixed thoroughly with 2 ml of %0.5N HC1 and the 

mixture w a s  brouqht to volume (100 ml) with water. The mixture 

was shaken for  about 2-3 minutes, f i l t e r e d  ( l l ) ,  f i r s t  15 ml of 

the f i l t e r a t e  w a s  rejected and then collected f o r  fur ther  dilu- 

tion. 

solution of one of the internal  standards (4.0 ml i f  phenylpro- 

panolamine and 1.5 ml i f  hydrochlorothiazide) and the mixture 

brought to volume (50 nil) with water. 

Assay Solution Frm Oral Liquid Dosage Forms Prepared i n  a Local 

Hospital - The dosage forms contained 1.0 q / m l  of hydralazine 

hydrochloride in  e i t h e r  strawberry syrup or simple syrup for  

dispensing. 

t ion of 30.0 pg/ml of hydralazine hydrochloride based on the  label 

claim. No internal  standard w a s  added to t h i s  solution. 

Assay Procedure - A 20.0 p 1  al iquot  of the assay solut ion was 

injected i n t o  the chromatogray?h using the described conditions. 

For conparison, an iden t i ca l  volume ot the  standard solution 

(containing same concentrations of hydralazine and the internal  

standard based on the law1 claim) w a s  injected after the  assay 

solution eluted. 

A 10.0 ml quantity of t h i s  solut ion was mixed 

A 15.0 ml quantity of the f i l t ra te  was mixed with the stock 

For assay it w a s  d i lu t ed  with water to a concentra- 
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HYDRALAZINE HYDROCHLORIDE IN DOSAGE FORMS 2501 

Calculations - The result were calculated using: 
Pha - x 100 = percent of the label claim 
Phs 

where Pha is the ratio of peak heights of hydralazine and the 

internal standard of the assay solution and Phs that of the 

standard solution. 

concentrations versus ratio of the peak heights were linear 

between 15-45 pg/ml of hydralazine hydrochloride. 

Preliminary investigations indicated that 

FU3uLTS AM) DISCUSSION 

The results (Table 1 )  indicate that hydralazine hydrochloride 

can be quantified in pharmaceutical dosage using the developd 

inethcds. 

tive stanjard deviations hsed on 6 readings of 1.8 (with uc18 

and phenylpropanolamine as the internal standard), 1.0 (with 

pphenyl and phenylpropanolamine as the internal standard), 1.1 

(with Pphenyl and hydrochlorothiazide as the internal standard and 

1 .g (pc18) without an internal standard. 

thiazide could not be used as an internal standard since its 

retention time was same as that of hydralazine (Figure 2). 

For the quantitation of hydralazine hydrochloride in the presence 

of hydrochlorothiazide only uphenyl mlumn can be used (Figure 3 ) .  

There was no interference from the excipients present in tablets 

and injection (Figures 2-4) using either one of the columns. In 

the presence of hydrochlorothiazide, the separation from hydrala- 

zine was mnplete using phenyl column (Figure 3 ) .  Using either 

column, the internal standard, phenylpropanolamine, eluted before 

'The methds are precise and accurate with percent rela- 

With pC18, hydrochlorc- 
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Figure 2 - Sample chrmtqrams using pC18 CO~UKm. Peaks 1-2 
are from phenylpropanolamine and hydralazine, respectively. 
tagram A is from a standard solution; B from a 25 ny tablets; C 
from 25 n q  tablets containing 15 ny per tablet of hydrochlorothia- 
zide which eluted with hydralazine and 0.1 mg reserpine and D from 
an injection (20 nq/ml) .  For chromatographic conditions, see 
text. 

Chroma- 

hydralazine (peak 1 in Figures 2 and 3 )  and separated oornpletely 

from hydralazine hydrochloride. 

thiazide eluted after hydralazine (pak 2 in Figure 3 ) .  

With uphenyl column, hydrochlor+ 

A wavelength of 256 nm was preferred since it is the wave 

length of maximum absorption for phenylpropanolamine which is a 

very poor absorber of light. In spite of this, the concentration 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
6
:
2
5
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



HYDRALAZINE HYDROCHLORIDE IN DOSAGE FORMS 2505 

, 
d 

1 

L 4 

c 

2 L 

2 
1 

TIME (MINUTES) 

Figure 3 - Sample chrornatograms usiry pphenyl column. 
are from hydralazine and hydrochlorothiazide, respectively. Chr3 
matogram ?+ is fran a standard solution and a from an injection (20 
q / m l ) .  For chromatographic conditions, see text. 

Peaks 1-2 

of phenylpropnolamine in standard solution was 1.6 m g / d  versus 

only 60 pg/ml for hydrochlorothiazide and 30 pg/ml for hydrala- 

zine. 

The method can also be used to determine hie amtent uniform- 

ity of tablets (Table 2). It is a stability-indicatirq method 
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Figure 4 - Sample chromatograms using vphenyl column. 
a re  from phenylpropanolamine, hydralazine an3 hydrochlorothiazide, 
respectively. 
25 xq tablet and C from 25 mg t a b l e t  with hydrochlorothiazide ancl 
reserpine. For chromatographic conditions, see text. 

Peaks 1-3 

Chromatogram A is from a standard solution; B from a 

since the prcduct(s) of decomposition separated from the in tac t  

drug (Figure 5) .  

(Figure 5 B )  than with uphenyl column (Figure 5D). Therefore, for 

s t a b i l i t y  studies,  ucl8 column is recomnended. 

l iquid dosage forms, no internal  standard w a s  added in order to 

determine the presence of n e w  peaks from the products of demmpo- 

The separation was better with u C l d  column 

*when assaying o r a l  
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TABLE 2 
Contents Uniformity Resul t s  of 10 mg Tab le t s  

DAS CUPTA 

Table t  No. 
Percent of t he  C l a i m  Found Using 

pc18 COlUllUI ~ P h e n y l  Column 

1 92.8 92.1 

2 99.2 99.0 

3 104.4 103.7 

4 96.2 95.7 

5 107.4 107.6 

6 97 .O 97 .O 

7 93.8 94.5 

9 96.7 96.3 

9 94.8 94.1 

10 105.2 105.8 
--I- -1--1---- 

s i t i o n .  None of these paks was from hydrazine as con€irmd by 

i n j ec t ing  a so lu t ion  (40 ug/ml) prepared from plre druy powder. 

It is in t e re s t ing  to poin t  o u t  t h a t  t h e  percent of i n t a c t  

hydralazine remaining a f t e r  me day of s torage  at roan tetnperature 

of samples prepared i n  simple syrup/strawberry syrup w a s  almost n i l  

(Figure 5 and Table 1 ) .  

are i n  progress i n  authors laboratory and w i l l  be published later 

on. 

Thorough inves t iga t ions  of t h i s  problem 
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