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ABSTRACT 

Three component tablet assay and single component 

tablet assay are presented. The first is performed for 

hydralazine hydrochloride, oxprenolol hydrochloride & 

chlorthalidone existing in a ratio 2.5:8:1 respectively. 

Hydralazine is estimated through absorbance measurements 

at 314 nm, D1 at 315 nm or D2-at 316 nm. 

Vierordts method-after absorbance correction from hydra- 

lazine hydrochloride interference and also D2 methods 

are applied for oxprenolol hydrochloride assay. 

thalidone, the minor component, is assayed after its 

extraction using D1 or D2 measured at 282 nm & 268-284 nm 

Modified 

Chlor- 

1539 

Copyright 0 1990 by Marcel Dekker, Inc. 
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1540 BARARY, ELSAYED, AND MOHAMED 

respectively. For single tablet assay, oxprenolol hydro- 

chloride is assayed using Amax at 272 nm, D1-measurement 

at 252-274 nm & D2-measurement at 260-278 nm. The first 

method is suffering from systematic error corrected by 

the latter two methods. 

INTRODUCTION 

Hydralazine, oxprenolol & chlorthalidone are 

extensively used in the treatment of cardiovascular 

disorders. Hydralazine has been assayed as single 

component in different pharmaceutical dosage forms using 

different methods such as chromatography (l), fluorhetry 

(2), amperometry (3) and colorhetry (4). The different 

methods for estimation of oxprenolol in its dosage forms 

include chromatographic (5) and colorimetric (6) techni- 

ques. 

of chromatographic (7) or colorimetric (8)methods. 

Hydralazine was estimated in presence of propranolol or 

hydrochlorthiazide using chromatographic (10) methods. 

Oxprenolol & chlorthalidone were analysed in presence of 

each other using derivative spectrophotometry (11). 

Chlorthalidone assay was performed through the use 

The present work deals with the assay of three 

components mixture of hydralazine, oxprenolol and chlor- 

thalidone in a ratio 2.5: 8: 1. Oxprenolol is here also 

estimated in single dosage tablet form, 
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OXPRENOLOL HYDROCHLORIDE 

MATERIALS AND METHODS 

1541 

A l l  reagents used were analyt ical  grade. 

Awwaratus 

A Perkin-Elmer Model 550s UV-VIS spectrophotometer 

w i t h  1-cm quartz cuvettes. For recording d i f fe ren t  curves, 

use the  following sett ings:  i n i t i a l  wavelength 360 nm; 

scan speed 120 nm/min: chart  speed 60 mm/min, 

maximum and minimum: 1 and 0 f o r  A ,  

0.018 for D2. 

Unless otherwise indicated D1, D 2- values were measured 

using absolute peak technique, 

Ordinate 

0.18 fo r  D1 and 2 

Response: 1 f o r  A and 6 f o r  D1 & D2. 

Prewra t ion  of Standard Calibration Curves 

a )  Wr ---- hxdralazine ---------- hAdrochloride ------------ LI,) and oxprenolol 

hydrochloride - --------------- (1I):accurate volumes of 2.5-4.5 ( i n  0.5-ml 

steps) of both (I) (25 mg%) and (11) (80 mg%) standard 

solutions i n  0.1 N HC1 were transferred in to  two separate 

sets of 50-1 cal ibrated f lasks  & d i l u t e d  t o  volumes with 

0.1 N hydrochloric acid solution, The first and second 

derivative spectra were recorded using 0.1 N hydrochloric 

acid blank. 

& D2-values a t  316 nm were measured for I, 

D1-values a t  275 nm & D2-values a t  278 nm were measured. 

A-values a t  314 & 302 nm, D1-values a t  315 nm 

For I1 the 

b) m r  chlorthalidone: 50.0 mg chlorthalidone were 

dissolved i n  50.0 ml methanol. 10.0 ml of the  methanol 

solution were d i l u t e d  t o  100,O m l  with 0.1 N hydrochloric 

------------------ 
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1542 BARARY, ELSAYED, AND MOHAMED 

acid solution (solution A ) .  An aliquot of 40.0 ml of 

solution A was transferred i n t o  250-ml separatory funnel 

and extracted with four 50-ml portions of ether. The 

combined e ther  ex t rac ts  were filtered through anhydrous 

sodium su l fa te  i n to  a 100-ml beaker, evaporated t o  dryness 

on water bath a t  7OoC. The residue w a s  dissolved i n  about 

50 m l  0.1 N hydrochloric acid solution, t ransferred quan- 

t i t a t i v e l y  in to  a 1 0 0 - m l  cal ibrated f l a s k  and completed 

t o  volume with 0.1 N hydrochloric acid solution(so1ution B ) .  

Accurate volumes of 4.0-12.0 m l  ( i n  2.0-ml steps) of 

solution B were transferred in to  a series of 50-ml C a l i -  

brated f lasks  & diluted t o  volume with 0.1 N hydrochloric 

acid solution. The first and second der ivat ive spectra 

were recorded using 0.1 N hydrochloric acid solution 

blank. 

a t  268-284 nm were measured. 

Three -C omwnen t Tablet Assay 

D1-values a t  282 nm and D2-values (peak-through) 

chloride: an accurate weight(equiva1ent to one t ab le t ) -  -_------ 
from previously powdered and mixed twenty tablets-was 

transferred in to  a 100-ml cal ibrated f lask ,  shaked fo r  

t h i r t y  minutes w i t h  50 ml methanol, made up t o  volume. 

T h i s  was filtered, the first portion wad Eejected,then 

3.0 ml of the f i l t r a t e  were t ransferred in to  a 50-in1 

calibrated f lasks  and d i l u t e d  t o  volume with 0.1 N hydro- 

chloric acid solution. The D1-and D2-curves were recorded 
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OXPRENOLOL HYDROCHLORIDE 1543 

using 0.1 N hydrochloric acid so lu t ion  blank, 

314,283 & 274 nm, D1-values a t  315,275 nm and D2-values 

a t  316,278 nm were measured. 

A-values a t  

b) For chlorthalidone: an accurate weight of previously 

powdered and mixed twenty tablets (equivalent t o  one 

t ab l e t )  was transferred in to  a 250-ml calibtated flask.  

This was shaked fo r  2 hours and completed t o  volume 

with 0.1 N hydrochloric acid solution. 

solution was f i l tered,  the f irst  portion was rejected 

------------------ 

The tablet 

and a 100.0 m l  al iquot was t ransferred in to  250-ml 

separatory funne l .  For extraction the same procedure 

given under preparation of standard solution was 

followed s t a r t i ng  from "extracted w i t h  four 50-ml portions 

af ether . . . . ' I .  Then 10.0 m l  of the f4naJ. solution were 

d i l u t e d  t o  50.0 m l  w i t h  0.1 N hydrochloric acid sQlution. 

Vkae first  and second derivative w e r e  recor.ded using 

0.1 N hydrochloric acid balnk. PI-value a t  282 nm D2- 

va lue  (peak-trough) a t  268-284 nm w e r e  measured. 

Oxprenolol Tablet Assay 

An accurately weighed amount of t he  powdered 

t ab le t s  (equivalent to one t a b l e t )  was transferred 

in to  100-ml cal ibrated flask.  The procedure was then 

continued a s  under the three-component t ab le t  assay 

for  oxprenolol hydrochlride s t a r t i n g  from "shaked f o r  

t h i r t y  m i n u t e s  . . . . . . ' I .  The D1-value (peak-trough) a t  
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1544 BARARY, ELSAYED, AND MOHAMED 

252-274 nm, D2-value (peak-trough) at 260-278 n m  and 

A-value at 272 nm were measured. 

- RESULTS AND DISCUSSION 

-- The Zero-Order Absorption Spectrophotometric Method 

The zero-order absorption spectra of hydralazine 

hydrochloride in 0.1 N hydrochloric acid exhibits 

three distinct maxima at 262,302 & 314 nm (with h1 cm 

499,278 & 234 respectively) with decreasing absorbance 

from shorter to longer ?Imax. 

oxprenolol hydrochloride & chlorthalidone in a ratio 

similar to that of commercial tablets show almost 

negligible absorbance at long wavelengths 3026~314 nm. 

Accordingly, Amax-method could be directly applied 

for hydralazine assay without the appearance of any 

systematic positive error from the contribution of 

oxprenolol hydrochloride & chlorthalidone absorbances. 

On the other hand, a serious problem arose on absor- 

bance measurement in the vicinity of short wavelen- 

gths. Again in the concentrations similar to their 

existance in commercial tablets, chlorthalidone 

exhibited minor contribution while oxprenolol had a 

maximum absorbance at 272 nm. Such maximum was 

obscured by the sloping absorbance of hydralazine 

hydrochloride (FIG. 1). Such phenomenon created a 

problem during oxprenolol hydrochloride determination. 

7 1% 

The coexisting components 
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OXPRENOLOL HYDROCHLORIDE 1545  

FIGURE 1 ------ 

Zero order spectra of 4.0 mg% oxprenolol hydrochloride 

(-), 1.25 mg% hydralazine hydrochloride ( - - - ) ,  

0.5 mgh chlorthalidone (...) and their mixture(-.-.) 

in 0.1 N hydrochloric acid solution. 
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BARARY, ELSAYED, AND MOHAMED 1546 

This could be solved by the application of modified 

Vierodt's method to the absorbance readings at 283  & 

272 nm after subtracting the major absorbance contri- 

bution of hydralazine hydrochloride. The total 

absorbance of the mixture at 2 8 3  & 2 7 2  nm can be 

represented by the following linear equations: 

A1 = C x  q1 + Cy pl + Czvl 

A2 = CX o(2 + Cy p2 + CZ y2 

Where A1 & A2 are the absorbances of the mixture; Cx, 

Cy & Cz are the concentrations of oxprenolol hydro- 

chloride, chlorthalidone & hydralazine hydrochloride 

respectively; <,$ & are their respective absorb- 

tivities, 1 & 2 denote wavelengths 2 7 2  & 2 8 3  nm 

respectively. By rearrangement, the following 

aquations are obtained. 

Where (AC)~& ( A c ) ~  are the corrected absorbances at 

272 & 283  nm respectively. These above equations 

could be solved for oxprenolol hydrochloride, while 

chlorthalidone showed very low contribution to the 

absorbance values of the mixtures at the concentration 
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OXPRENOLOL HYDROCHLORIDE 1547 

level of the commercial tablets. It can not be there- 

fore estimated under the same conditions, since the 

absorbance ratio of chlorthalidone/oxprenolol hydro- 

chloride was lying within the range specified by Glenn 

( LQ) for application of modified Vierodt ' s method. 

The Derivative Spectrophotometric Method: The first & 

second derivative spectra of hydralazine hydrochloride 

in 0.1 N hydrochloric acid solution (FIG. 2613) show 

maximum D1-value at 315 nm & D2-value 

Meanwhile the other two coexisting components exhibit 

at 316 nm. 

zero contribution at such wavelengths, Therefore, the 

absolute D1-value at 315 nm D2-value at 316 nm could 

be used to quantitate hydralazine hydrochlride without 

the interference from the other two components. 

values as a function of hydralazine concentration in a 

D1-/D2- 

range of 1.25-2.25 mg% was linear with negligible 

intercept. The corresponding regression equations 

were derived to be: 

D1 = -0.001692 + 0.006381C (r=0.9999) 

D2 = -0,0002076 + 0,0004608C (r=0.9999) 

Oxprenolol hydrochloride in 0.1 N hydrochloric 

acid solution exhibits maximum D1-value at 275 nm & 

D2-value at 278 nm. 

bution of the coexisting two components, while the 

The former suffers from contri- 

latter coincide more or less with the zero crossing 

point of the other two components. Thus the D2- 

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

7/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



1548 BARARY, ELSAYED, AND MOHAMED 

D, 

0.14 4 

0.108 

0.072 

0.036 

0.0 0 0 

-0036 

-0.072 

11.1 

FIGURE 2 ---- 
F i r s t  order spectra of 6.4 mg% oxprenolol hydro- 

chlor ide (-), 2.0 mg% hydralazine liydrochloride. 

(---I ,  0.8 mg% chlor thal idone ( . . . I  and t h e i r  mixture 

(-.-.I i n  0.1N hydrochloric ac id  so lu t ion .  
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OXPRENOLOL HYDROCHLORIDE 1549 

O2 
0.010 8 

0.0072 

0 .0036 

0 0 0 0  

- 0.0036 

-0.od72 

- 0.010 8 

FIGURE 3 

Second order spectra of 6.4 mg?? oxprenolol hl 1- 

chloride (-), 2.0 mg% hydralazine hydrochloride 

(--- ) ,  0.8 mg% chlorthalidone (...) and their mixture 

(-.-.) in 0.1 N hydrochloric acid solution. 
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1550 BARARY, ELSAYED, AND MOHAMED 

value at 278 nm could be selected to oxprenolol 

quantitation without interference from the other two 

components. 

hydrochlaride concentration was linear over the range 

4.0 to 7.2 mg%. The regression equation derived from 

the results of five separate concentrations was found 

to be:- 

Plots of D2-values versus oxprenolol 

D2 = 0.000167 + 0.0001944 (r=0.9998). 

Chlorthalidone Assay in the Three Component Mixture_ 

The zero order absorbance spectrum of chlor- 

thalidone exhibits one maximum & shoulder (at 276 & 

283 nm respectively). 

maximum D1-value at 282 nm & maximum D2-value (at 

268-284 nm). Meanwhile these different maxima cannot 

be directly used for chlorthalidone quantitation. 

This is partly because of its low absorbivity value 

& partly due to small contribution in the three 

components mixture (2 parts in 23 parks). Such 

phenomenon necissitate the prior ether extraction of 

chlorthalidone from the mixture & subsequent eva- 

poration and dissolution in 0.1 N hydrochloric acid 

solution. 

& D2-value at 268-284 nm (peak-trough). 

values wsre linear versus chlorthalidone concentra- 

tion range from 0.32 to 0.96 mg%. The regression 

Its D1 & D2 spectra show 

Such solution exhibits D1-value at 282 nm 

These 
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OXPRENOLOL HYDROCHLORIDE 1551 

equations derived from these data are:- 

D1 = 0.000131 + 0.001316C (r=0.9999) 

D2 =-0.0000416 + 0.000201C (r=0.9996) 

To conclude, the mixture components oxprenolol hydro- 

chloride, hydralazine hydrochloride & chlorthalidone 

in a ratio of 16:5:2 could be quantitated 

following: 

1) The measurement of absorbance value at 

value at 315 nm or D2-value at 316 nm for 

hydrochloride estimation. 

using the 

314 nm, D1- 

hydralazine 

2) Xodified Vierodt's method using corrected absor- 

bance value (from hydralazine hydrochloride component) 

or D2 measurement at 278 nm for exprenolol hydrochlo- 

ride assay, 

3) Dl-measurement at 282 nm or D2-measurement (peak- 

trough) at 268-284 nm after extraction procedure for  

chlorthalidone. 

To asses the validity & applicability of the 

above proposed methods, laboratory made mixtures 

were prepared in the ratio of commercial tablets 

and assayed for the three components. The mean % 

recovery & coefficient of variation of the obtained 

results were encouraging (Table 1). The proposed 

methods were also appraised through the assay of 

commercial tablets for the three components, results 
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OXPRENOLOL HYDROCHLORIDE 1553 

of which are presented in Table 1. The % recovery 

of the labelled concentrations were found to be within 

the pharmacopeial limits of the corresponding single 

component preparation. Accordingly the proposed 

method.for the assay of the three components mixture 

could be successfuly used in routine analysis & 

quality control 1ab.for the solution of similar three 

component mixtures. 

Sinqle Component Tablet Assay for Oxprenolol 

Hydrochloride. 

Oxprenolol was assayed also in single component 

dosage tablet form (Trasicor 80 tablet) using A-,D1- 

& D2-measurements at 272,252-274 nm & 260-278 nm 

respectively. The corresponding regression equations 

were derived using the data of at least five different 

concentrations of the standard oxprenolol hydrochloride 

solutions.  These equations are: 

A = 0.0237 + 0.00726C ( r = O .  9995) 

DI= 0.0008 + 0.00341C ( r=O. 9997) 

D2= 0.000318 + 0.00039222C (r=0.9996) 

The mean % recovery (and coe f f i c i ent  of variation) 
* 

of oxprenolol hydrochloride i n  tab le t  was found to be 

* Trasicor tab le t s  (from Swiss  Pharma, E g y p t )  label led  
to contain 80 mg oxprenolol HC1. 
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1554 BARARY, ELSAYED, AND MOHAMED 

115.8% (1.37), 101.0% ( 0 . 7 2 )  and 100.3 (0.65) us ing  Amax, 

Dl-and D 2 - m e t h o d s  respectively. 

method, the  D1 & D 2 - r n e t h o d s  gave more accurate r e s u l t s  

a s  indicated by t-test. 

C o m p a r e d  w i t h  Amax 
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