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Metoprolol. [4-(2-methoxyethyl)phenoxy]-3-[(l-methylethyl)-amino]-2- 
propanol. is a cardioselective adrenergic blocking agent used as metoprolol 
tartrate (2:l) salt in the matment of hypertension, angina pectoris, and 
cardiac arrythmias. Although a number of analytical methods, e.g. high 
pressure liquid chr~matography'~~). gas chromatography5*" and polaro- 
graphy*) are used to determine the metoprolol in biological fluids or in 
pharmaceutical dosage forms, only a few spectrophotometric methods" 
based on a color reaction have been reported. 

Since Auerbach's description of an ion-pair formation method for the 
determination of quaternary ammonium compounds") this method has 
been widely used to determine basic organic compounds by using several 
anionic 

This paper reports a simple and sensitive spectrophotome- 
tric method for the determination of metoprolol tartrate in 
tablets. The method involves the formation of an ion-pair 
between the drug and bromothymol blue and after extrac- 
tion with dichloromethane, measuring its absorbance. 

Experimental Part 

Equipment: Varian Series 634 spectrophotometer with 1 cm glass cell. 
Materials: Pharmaceutical grade metoprolol tartrate and its tablets were 

obtained from Ciba-Geigy, Istanbul, Turkey. Bromothymol blue (BTB), 
other chemicals and solvents: E. Merck, Darmstadt, Germany. All com- 
pounds were of analytical grade. 

Reagent solurion: A 1.46 x M BTB solution was prepared daily in 
the buffer solution. For the determination of the molar ratio and the reagent 
amount a 1.46 x 

Buffer solution: 50 ml of 0.2 M NaH2P04 solution was adjusted to pH 
4-8 by 0.2 M HCI or 0.2 M NaOH. then the volume was diluted to 200 ml 
with water. 

Standurd solution: 1.46 x lo4 M metoprolol base solution was prepared 
in distilled water containing 50 pg . ml" metoprolol tartrate. 

Sample solurion: Twenty tablets of 100 mg metoprolol tamate were 
weighed and powdered. The powder being the equivalent of about 20 mg 
metoprolol tartrate was accurately weighed and transferred into a 100 ml 
calibrated flask and about 50 ml of 0.1 M HCl were added. The mixture 
was put in an ultrasonic bath for 20 min, diluted to volume with water and 
filtered. 

Assay Procedure: 0.4-2.8 ml aliquots of the standard solution and 2.0 ml 
sample solution were transferred into dry test tubes fitted with plastic stop- 
pers. After the volumes were made up to 3.0 ml with water, 1 ml of buffer 
solution (pH 7.3) and 1 ml of BTB (1.46 x lo-' M) solution were added to 
each tube. The mixture was extracted with 10 ml of CHzCl2 for 3 min and 
allowed to stand. The aqueous phase was decanted and after filtration 
through anhydrous Na2S04 the absorbance of the org. layer was measured 
at 410 nm against a blank. 

M BTB solution was used. 

The calibration curve was prepared by plotting the absorbances against 
metoprolol tartrate concentrations (pg/ml) of standard solutions. The 
amount of metoprolol tartrate in the tablets was calculated from the regres- 
sion equation of the calibration curve. 

Results and Discussion 

The spectrophotometric determination of metoprolol was 
based on the absorbance measurement of the yellow ion- 
pair in CHzClz at 410 nm. 

The optimum conditions for ion-pair formation with re- 
spect to the pH of the aqueous phase, extraction solvent and 
amount of the reagent were investigated. The pH was 
changed from 4.0 to 8.0 and the absorbances were measured 
at maximum wavelengths after the extraction of the ion-pair 
with different solvents, e.g. CHC13, CH2C12, benzene, to- 
luene, and CCb. The maximum absorbance was obtained 
with CH2C12 and when the pH of the aqueous phase was 
between 7.0-7.6. Twofold molar excess of the reagent was 
found to be sufficient by molar ratio methodI4) (Fig. 1). 
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Fig. 1. Absorbance of the dichloromethane extract at 410 nm as a function 
of metoprolol to BTB molar ratio. [Metoprolol] = 2.92 x 1W5 M. 

At these conditions a linear correlation was observed be- 
tween absorbance and metoprolol tartrate concentration 
over the range 2-14 ps/ml. The regression equation was 
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The spectrophotometric method developed was applied to 
the assay of metoprolol tartrate in tablets. The results were 
compared with those obtained by the HPLC method’). Stat- 
istical comparisons in terms T- and f-tests for these methods 
are given in Table 1. There is no significant difference be- 
tween the two methods. 

As this simple and sensitive method proposed does not 
require extensive laboratory equipment it can be used for 
routine analysis of metoprolol tartrate in pharmaceutical 
dosage forms. 

found to be A = 0.0544 C - 0.015 (r = 0.9995). The relative 
standard deviation for the determination of metoprolol tar- 
trate at 8 pdml concentration was 1.22% (n = 6). 

The stoichiometric ratio of metoprolol and BTB was 
determined as 1: 1 by Job’s continuous variation methodI3). 
The same ratio was confirmed by the molar ratio method 
(Fig. 1)  and Bent’s and French’s method of logarithmic 
absorbance analysi~’~). 

The stability constant of the ion-pair was determined by 
the molar ratio method using the molar ratio curve (Fig. 1) 
and the following equation: 

to obtain log K = 5.96 K =  
(1 - AllA2)’ . c 

The sensitivity was increased to 1-7 pg/ml metoprolol tar- 
trate concentration range by adding 20 p1 of tetrabutylam- 
moniumhydroxyde (TBAH) solution to the org. phase and 
measuring the absorbance at 635 nm. 

Table 1: Determination of metoprolol tartrate in tablets (100 mg metopro- 
lo1 tartrate/tablet). 

~ ~~ 

Spectrophotometric 
Statistical value method HPLC method 

X 100.8 100.4 
SD 1.33 0.93 
SD % 1.32 0.93 
n 6 6 
t-test of significance 
F-test of significance 

t = 0.61 
F = 4.10 

(p  = 0.05, t = 2.23) 
(p = 0.05, F = 5.05) 
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