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ABSTRACT

A simple, precise and reproducible UV spectrophotometric method for simultaneous estimation of
ambroxol hydrochloride and guiaphensin by simultaneous equation method has been developed and
validated. In this method methanol was utilized as solvent. The method was based on the measurement of
absorbance of ambroxol hydrochloride and guiaphensin at 242 and 272 nm respectively. This method obeyed
Beer’s law in the concentration range of 5-50 mcg/mL for ambroxol and 10-80 mcg/mL for guiaphensin. The
results of the analysis have been validated statistically and recovery studies confirmed the accuracy of the
proposed method. This method was successfully applied to the determination of these drugs in
pharmaceutical dosage forms.
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INTRODUCTION

Ambroxol hydrochloride (AMH) is semisynthetic derivative of vasicine obtained from Indian shrub
Athatoda vasica. It is the metabolic product of bormhexine. It is official in Martindale the Extra
Pharmacopoeia®. Chemically it is trans-4-(2-amino-3,5dibromobenzylamino) cyclohexanol hydrochloride. It
acts as branchosecretolytic and expectorant drug. It stimulates the transportation of viscous secretions in the
respiratory organs and reduces the accumulation of the secretions®. Guiaphensin (GUF) is, 3-(2-
Methoxyphenoxy)-1,2-propanediol;is reported to increase the volume and reduce the viscosity of tenacious
sputum and is used as expectorant for productive cough®.

Literature survey reveals several spectrophotometric methods have been reported for the qualitative
and quantitative determination of AMH from pharmaceutical formulations*’. Various HPLC®*, GLC** 3,
LC-MS™ and capillary electrophoretic'®> methods are also reported for its determination from biological
fluids. GUF including HPLC'®%!, GC?*, capillary electrophoresis mass spectrometry®®, X-ray diffraction®®,
voltammetry #’. As combination of ambroxol hydrochloride and guaphenisin is available in market and no
spectrophotometric method is reported for their simultaneous estimation. Hence in the present investigation
we proposed to develop a simple and accurate method for the determination of AMH and GUF that permits
their analysis in dosage forms without interference from excipients and other co formulated drugs

EXPERIMENTAL
Instrumentation and materials

An UV-Visible double beam spectrophotometer (Elico SL-157) with 1 cm matched quartz cells was
used for spectrophotometric measurements. All weighing were done on electronic balance (Model Shimadzu
AUW-220D). Methanol used was of analytical grade purchased from Loba Chemie Pvt. Ltd. Ambroxol
hydrochloride and Guiaphensin were obtained as gift samples from Dr. Reddy’s laboratory, Hyderabad.

Preparation of Stock Solutions and Sample solution

Accurately weighed quantities of AMH and GUF were dissolved separately in 20 mL of methanol
and volumes were made up to 100 mL with methanol (100 mcg / mL). These solutions of AMH and GUF
were used as working standards. Aliquot portions of stock solutions of AMH and GUF were diluted
appropriately with methanol to obtain concentration of 20 mcg / mL of AMH and GUF. The working
standard solutions were scanned from 200-400 nm to select the wavelengths for estimation. Two wavelengths
selected for each formulation for the use of simultaneous equation were 242 and 272 nm for AMH and GUF
respectively as shown in Figure 1. For calibration, series of solutions were prepared containing AMH 10, 15,
20, 25, 30 mcg/mL; GUF 10, 20, 30, 40, 50 mcg/mL by diluting the stock standard solution with methanol in
standard volumetric flasks (10mL). € ( Ai1%,1cm) Was calculated for each standard drug by measuring the
absorbance of 1% solution at 1 cm path length. Similarly, mixed standard solutions were used for UV-
spectrophotometric analysis by simultaneous equation method.

Vierordt’s simultaneous equation method

Twenty tablets were weighed, powdered and weighed accurately equivalent to 30 mg of AMH and
100 mg of GUF was transferred to a 100ml volumetric flask, dissolve in 50 ml of methanol by
ultrasonication for 20 min. The solutions were diluted with the same solvent and filtered through Whatmann
no.41 filter paper. The filtrate was diluted with methanol to get final dilution 12 mcg/mL AMH and 40
mcg/mL GUF. Absorbance of these solutions was measured at selected wavelengths as A;, A, and
concentrations of the two drugs in each sample were calculated by using the following equations. The
method employed solving of simultaneous equation using Cramer’s rule and matrices. The simultaneous
equations AMH and GUF analysis were,
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Cx= Azayl 'Alayz > (1)
ax, ay, - ax; ay,

A ax, - A, ax
Cy — 17772 2 1 _ (2)
Yy, ax, - ay, &,
where Al, A2 are absorbance of mixture at 242 nm (A1) and 272 nm (A;) respectively ax1 and ax2
are absorptivities of AMH at A; and A, respectively, ayl and ay2 are absorptivities of GUF at A; and A
respectively and Cy and Cy are concentration of AMH and GUF respectively.

Recovery Study

To check the accuracy of the developed method and to study the interference of formulation
additives, analytical recovery experiments were carried out by standard addition method. The precision of an
analytical method is expressed as SD or RSD of a series of measurements. It was ascertained by replicate
estimation of drug by the proposed method. Test for ruggedness was carried out by repeating the procedure
under different days, at different time and by different analyst. Linearity and range study was done by
preparing concentration in the range of 80-120% of the test concentration and absorbance values were
recorded at 242 and 272 nm. The plot of linearity of AMH and GUF was shown in Figure 2 and 3
respectively.

RESULTS AND DISCUSSION

An attempt has been made to develop a fast, sensitive, precise, reproducible and economical
analytical method for simultaneous estimation of AMH and GUF in their combined dosage form. UV
absorption spectrum exhibited maximum absorbance for AMH and GUF at 242 and 272 nm respectively. In
this method, AMH and GUF obey Beer’s law in the concentration range of 5-50 mcg/mL and 10-80 mcg/mL
respectively. Standard 1% solutions were prepared and measured absorbance at both the wavelengths of each
respective content of formulations. For AMH, molar absorptivity was found to be 9742.34+0.894 and
1015.68+0.707 at 242 and 272 nm respectively, for GUF 741.39+0.769 and 2132.87+0.852 at 242 and 272
nm respectively. Optical characteristics data of drugs are shown in (Table 1). The results of percent
estimation of drugs were reported in (Table 2). Recovery studies carried out for the method by spiking
standard drug as per the ICH guidelines. The results of the recovery study were found to be with in the limit
of 98.5-102%, providing the accuracy and showing that the method is free from interference from excipients.
The results are reported in (Table 3). For ruggedness, proposed method was repeated under different
conditions like at different time, on different days and by different analysts. The results are shown in (Table
4). From the study of validation parameters namely accuracy, precision, ruggedness (inter day, intraday and
different analyst), specificity, linearity and range, it was observed that the method can employed for routine
quantitative analysis of tablet dosage form containing AMH and GUF.
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Table 1: Optical Characteristics Data af Ambroxol and Guiaphensin

Parameters AMH GUF

Absorption maxima (nm) 242 272

Beer’s law limit (mcg/ml) 5-50 10-80

Absorptivity A (1%, 1cm) 235.3 107.6

Molar absorptivity (It mole™ cm™) | 9742.36 2132.87

Regression equation Y =0.0228 X - 0.0063 | Y =0.01 X + 0.0063
Correlation coefficient 0.9984 0.9993

Intercept 0.0063 0.0063

Slope 0.0228 0.01

Table 2: results of analysis of tablet formulation and Statistical data

Drug | Labeled Amount % labeled | SD RSD | SE
claim (mg) found (mg)” claim

AMH | 30 29.97 99.96 0.177 | 0.0017 | 0.0794

GUF | 100 99.77 99.77 0.513 | 0.0051 | 0.2294

*Average of six estimation of tablet formulation
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Table 3: Results of the Recovery Study

Drug | Labeled claim (mg) | Amount Added | % recovery” | SD RSD | SE
% mg/ml
80 24 99.97 0.2243 | 0.0022 | 0.0915
AMH | 30 100 |30 99.85 0.2441 | 0.0024 | 0.0996
120 | 36 99.91 0.2814 | 0.0028 | 0.1147
80 80 100.05 0.1703 | 0.0017 | 0.0695
GUF | 100 100 | 100 100.01 0.1935 | 0.0019 | 0.0789
120 | 120 99.92 0.2497 | 0.0024 | 0.1019

*Average of six estimation of tablet formulation

Table 4: Results of Ruggedness Study

Condition | Amount fPund % labeled SD RSD SE
(mQ) claim

AMH | GUF | AMH | GUF | AMH | GUF | AMH | GUF | AMH | GUF
100.0 100.0 | 0.290 | 0.185 | 0.002 | 0.001 | 0.118 | 0.075

Intraday | 29.90 1 99.68 1 5 5 9 3 5 7
100.1 0.137 | 0.228 | 0.001 | 0.002 | 0.056 | 0.093

Interday | 30.04 | 99.98 5 99.98 5 4 3 4 1 2
Different 99.94 | 99.94 | 9984 | 99 94 0.159 | 0.204 | 0.001 0.002 0.065 | 0.083

analyst 6 8 5 1 6

2.344

1.797 |

Ambroxol at 242

1.249 |

Guiaphenesin at 272 nm
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Figure 1: Overlain spectra of Ambroxol hydrochloride and Guiaphensin
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Figure 2: Linearity of Ambroxol hydrochloride at 242 nm
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Figure 3: Linearity of Guiaphensin at 272 nm
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