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Investigation of the pindolol-Fe(III) complex and its
use in the spectrophotometric determination of
pindolol in bulk drug and tablets*
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Abstract: It was found that pindolol reacts with Fe(III) chloride producing a green water soluble complex (1:1, v/v) with
maximum absorbance at 635 nm. By applying the methods of Sommer and Job [Sommer et al., Folia, tomus XI, Chemia
7, 25, 1970] the conditional stability constant of the complex at pH = 1.70 + 0.02 was found to be log K’ = 4.95 and the
molar absorptivity of the complex to be 206  mol™' cm™'. Beer's law was obeyed up to a concentration of 220 pmol 17! of
pindolol. The recoveries were 98-101% (r = 7) and the detection limit was 5 pg ml™'. The described method was
sufficiently simple, selective and sensitive to be suitable for the rapid and accurate determination of pindolol in tablets.
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Introduction

Pindolol,  4-[2-hydroxy-3-(isopropylamino)-
propoxylindole, is a B-adrenergic blocker in
clinical use. A few reports have been published
on reactions in which a coloured ion pair is
formed, which is subsequently extracted by a
suitable solvent and determined by spectro-
photometry [1-7]. Thin layer chromatog-
raphy-spectrophotometry [8] and gas chro-
matography [9-13] have been used for the
analysis of 8 blockers in biological fluids. TLC,
GC [14] and liquid chromatography [15-19]
methods have also been described for pindolol.
The aim of the present work was to study the
reaction between pindolol and Fe(III) ions as a
basis for its determination in pharmaceutical
preparations. This work is a continuation of
the authors’ systematic studies on the be-
haviour of the complexes of B-adrenergic
blockers with Fe(III) ions [20-22].

Experimental

Reagents

Pindolol (Visken®), Fe(III) chloride, hydro-
chloric acid and distilled water were used. All
chemicals were of analytical grade (Merck,
Darmstadt, Germany).

Solutions

A standard solution of pindolol containing
2x107M in 0.1 M HCl was used. The
reagent solution was 0.5 M Fe(III) chloride in
0.1 M HCl.

Apparatus

A spectrophotometer (Specord M-40, Carl
Zeiss—Jena, Germany) provided with 10 mm
quartz cells was used. Measurements of pH
were carried out on a pH-meter (“Iskra” MA-
5705, Iskra, Kranj, Yugoslavia); values were
determined with a standard calomel-giass
electrode system.

Procedure

Pindolol standard solution (2 ml) was placed
in a 10 ml volumetric flask and 1 ml of Fe(III)
chloride solution was added. The solution was
diluted to volume with water and mixed. The
absorbance was measured after 10 min be-
tween 400 and 800 nm against a reagent blank.
All measurements were made at room tem-
perature (25 *+ 0.5°C). This procedure was
applied for measuring the absorption spectrum
and for the determination of pindolol in bulk
drug and tablets. The absorbance maximum at
635 nm was employed. A series of six standard
solutions containing from 20 to 220 umol 1! of
pindolol in 0.1 M HCI was used to check
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adherence to Beer’s law. For each solution
three measurements were made at 635 nm
against a reagent blank.

Results and Discussion

Pindolol reacts with Fe(III) chloride at pH
1.70 *+ 0.02 producing a green water soluble
complex. Absorption spectra were recorded
over the wavelength range 480-800 nm to
establish the A,., position (635 nm) (Fig. 1).
Fe(III) chloride was added in excess. Investi-
gation showed that the maximum absorbance
was obtained with a molar ratio of 4:1 for
Fe(lll)-pindolol. A pH of 1.70 = 0.02 was
chosen as the working pH. Since the shape of
the absorption curve and the position of the
absorption maximum did not vary with pH, it
was assumed that only one type of complex is
produced at pH 1.70. The composition of the
pindolol-Fe(IIl) complex was determined by
applying Job’s method of equimolar solutions,
the molar ratio method and the Bent—French
method. By using Job’s method, the curve
obtained displayed a maximum at a molar
fraction of X,,,,, = 0.5 indicating the formation
of a 1:1 complex. The measurements were
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Figure 1
Absorption spectrum of pindolol-Fe(IIl) complex ([pin-
dolol] = 24 x 107> M; pH = 1.70  0.02).
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carried out at pH 1.70 = 0.02 at 635 nm (Fig.
2).

In other experiments carried out the curve
obtained with the molar ratio method showed a
break point at a pindolol-Fe(III) molar ratio
of 1:1, which was in agreement with the resuit
obtained by Job’s method (Fig. 3). The Bent-
French method was used to determine the
number of pindolol ligands in the complex.
The absorbance of the complex was measured
at a constant excess of Fe(IIl) ions and with
various concentrations of pindolol. The slope
(g = 0.99) indicates the participation of one
pindolol ion in the formation of the complex,
confirming the results of the previous methods.
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Figure 2
Job’s curve of equimolar solutions at 635 nm ([pin-
dolol] = [Fe(1lI)] = 5 x 167> M; pH = 1.70 * 0.02).
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Molar ratio method ([pindolol] = 2 X 107 M at 635 nm,
pH = 1.70 = 0.02).



PINDOLOL-FE(III) COMPLEX

Table 1
Conditional stability constant of the pindolol-Fe(III)
complex calculated according to Sommer’s method

log K’ log Kiin log Kmax Sd RSD

4.95 4.71 5.19 0.24 4.85

Conditions: pH = 1.70 £ 0.02; ¢+ = 25 = 0.5°C; n = 3.

The conditional stability constant of the com-
plex was calculated according to the method of
Sommer et al. [23] by using Job’s curve of
equimolar solutions. The values for log k'
obtained by this method are presented in Table
1.

By using Job’s method of non-equimolar
solutions, the curves obtained for a five-fold
(p =5) and a 10-fold excess (p = 10) of
reagent (Fig. 4) gave a value for Xp,,,; this
value was obtained by projecting the peak
maximum onto the abscissa and dividing it by
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Figure 4

Job’s curve of non-equimolar solutions at 635 nm ([pin-
dolol] = 1 x 1073; for p = 5 and 10, pH = 1.70 % 0.02).
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the total volume of solution used in each case
(12 ml). The conditional stability constant was
then calculated from the equation:

K = (p - 1)(1 — 2Xmax)
Cpindolol [(1 + p)(Xmax -

nP

where p = 5 or 10, and Cpindolol = 1 X 107°,
The values of log K’ are presented in Table 2.

Table 2
Conditional stability constant of the pindolol-Fe(III)
complex calculated by Job’s method for non-equimolar
solution

[Pindolol] p Xonax log K’
1x 1073 5 0.208 4.57
1x107? 10 0.167 4.03

Conditions: pH = 1.70 + 0.02; ¢ = 25 + 0.5°C.

Quantification and linearity of the method

The absorbance of the complex was found to
be directly related to the concentration over
the range 20-220 pmol 17'. The regression
equation was y = —0.0062 + 0.0257x with a
correlation coefficient of 0.9998 (n = 6). The
molar absorptivity was found to be 206 I mol ™"
cm”', and the lower limit of sensitivity was
found to be 5 ug mi~'. The recovery was
checked at two different concentrations of bulk
drug.

The relative standard deviations (n = 7)
varied from 0.56 to 1.65%. The repeatability of
the method was examined by analysing
Visken® tablets. A summary of results is
presented in Table 3. The recoveries varied
from 98 to 101% whilst the relative standard
deviations varied from 0.80 to 1.58% (n = 7).
The results confirm the suitability of the
proposed method for routine and control
analyses of bulk drug and Visken® tablets.

Table 3
Results of the spectrophotometric determination of pindolol in bulk drug and Visken® tablets
Sample Concentration of solution Found Sd RSD Recovery
(n="7 (ngmi™) (ng ml™") (ng) (%) Sx (%)
Pindolol bulk drug 19.86 19.86 0.112 0.56 0.0423 100
29.86 29.86 0.490 1.65 0.1854 100

Visken® tablets 19.86 19.39 0.155 0.80 0.0587 98

(15 mg) 29.86 30.19 0.477 1.58 0.1801 101
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