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Introduction 

Indapamide is the first of the new class of 
antihypertensive/diuretics, the indolines. It is 
indicated in the treatment of hypertension 
alone or in combination with other antihyper- 
tensives. It is also prescribed in the treatment 
of salt and fluid retention associated with 
congestive heart failure [l]. Indapamide is 
currently being marketed only in a tablet 
dosage form, but has the potential for other 
dosage forms like liquids, semisolids, etc. 

For the development of indapamide in 
liquid/semisolid dosage forms, it is imperative 
that the parameters involved in its degradation 
are well understood. In order to study this, one 
requires a suitable stability-indicating method 
of analysis; i.e. a method capable of detecting 
the pure drug in the presence of its degradation 
products. 

Three methods of analysis for indapamide 
are reported in the literature 12-41. One of 
these methods is a fluorometric analysis which 
involves heating indapamide with alkali at 
100°C for 1 h, treatment with formaldehyde 
and measuring the flourescence [2]. The other 
two methods involve the use of reversed-phase 
liquid chromatography (RP-LC). Of the two 
RP-LC methods one uses a FBondapak C-18 
column and methanol-water-acetic acid- 
ethansulphonic acid sodium salt as mobile 
phase [3], and the other uses a Lichrosorb C-18 
column with acetonitrile-sodium acetate 
buffer pH 3.6 as mobile phase [4]. None of the 

methods are reported to be stability-indicating, 
and the sample preparation for all these 
methods is laborious and time consuming. 
Therefore, there was a need to develop a rapid 
and simple stability-indicating method of 
analysis for indapamide to study its solution 
stability. 

Experimental 

Reagents 
All reagent grade chemicals and HPLC 

grade solvents were obtained from Fisher 
Scientific (Fairlawn, NJ, USA). Indapamide 
was obtained from Labochim (Italy). Triethyl- 
amine 99% gold label and 4-chloro-3-sulph- 
amoyl benzoic acid were obtained from 
Aldrich (Milwaukee, WI, USA). 

Instrumentation 
The LC system consisted of a Waters model 

6000A LC pump, WISP model 710 automatic 
injector and model 450 variable wavelength 
detector (Waters, Milford, MA, USA), and a 
Hewlett-Packard model 3390A integrator- 
plotter (Hewlett-Packard, Avondale, PA, 
USA). The HPLC column was a chemically 
bonded octadecylsilane column (Lichrosorb 
RP-18, 5 l.~, 250 X 4.6 mm i.d., Alltech, 
Deerfield, IL, USA). 

Mobile phase 
The mobile phase consisted of methanol- 

aqueous acetic acid (1%) with triethylamine 
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(0.2%) (5050, v/v). The mobile phase was 
filtered after mixing through MS1 cellulosic 
0.45 k filters (MSI, Westboro, MA, USA). 
The mobile phase was degassed using vacuum 
(10 psi) for 10 min. 

Chromatographic conditions 
The column temperature was ambient (24- 

26°C) and the detector was set at 250 nm. This 
wavelength was chosen, since it gave the 
highest selectivity for the drug with maximum 
freedom from interference [5]. The sensitivity 
of the detector was set at 0.02. The integrator 
was set at an attenuation of 4 and threshold of 
4, with a chart speed of 0.3 cm min-‘. The 
injection volume was 20 ~1 and the mobile 
phase flow rate was 1 .O ml min-’ . 

Preparation of standard and assay solutions 
A stock solution of indapamide was pre- 

pared in methanol (HPLC grade) to give a 
concentration of 1.0 mg ml-‘. This solution 
was then diluted with mobile phase to give 
standard solutions with concentrations of 1, 2, 
5, 10, 20 and 50 kg ml-‘. The standard 
solutions were injected in duplicate and the 
detector response was measured as peak area 
using an integrator-plotter. The peak area was 
regressed versus concentration to obtain a 
calibration plot for the standard indapamide 
solutions. 

Sample solutions of indapamide for analysis 
were prepared by diluting 1.0 ml of the stock 
solution in a 100 ml volumetric flask to volume 
with the mobile phase. These samples were 
freshly prepared and injected immediately 
after preparation. 

Degradation of indapamide 
Indapamide was degraded with acid (0.01 N 

HCl) and alkali (0.01 N NaOH) at 55°C for 6 
months [6]. Samples of 1.0 ml were withdrawn 
and diluted to 100 ml with the mobile phase 
and were run using the LC method developed 
in our laboratory. 

Validation 
The LC method developed, was validated 

with respect to the following criteria: non- 
interference of peaks, sensitivity, linearity of 
response, tailing factor, and precision. 

Linearity of response was studied by running 
a standard curve of indapamide. Six standard 
solutions, namely 1,2,5,10,20 and 50 Fg ml-’ 
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mining sensitivity of detection, dilutions of 
stock indapamide solution were made till no 
response/drug peak was observed in the HPLC 
run. The tailing factor (T) was calculated using 
the following equation [7]: 

T = w,.o5/(2f) (1) 

where T = tailing factor, W,.,, = width of the 
peak at 5% height, and f = the distance from 
the peak maximum to the leading edge of the 
peak, the distance being measured at a point 
5% of the peak height from the baseline. 
Method precision studies were carried out by 
injecting 10 replicate injections of standard 
indapamide solution from the same vial. 

Results and Discussion 

Figure 1 shows the chromatograms obtained 
for the standard solution of indapamide, 
product mixture of completed degraded 
indapamide and degradation products spiked 
with indapamide solution, with a Lichrosorb 
RP-18 column and mobile phase as previously 
described. Figure 1 shows that indapamide 
eluted in 11.00 min and was well separated 
from its degradation products. 

The method was validated to be stability- 
indicating by chromatographing indapamide 
with its degradation products. One of the 
major degradation products, 4-chloro-3-sulph- 
amoyl benzoic acid (CSBA) was obtained 
commercially. Standard samples of CSBA 
were spiked with standard samples of indap- 
amide and injected. CSBA eluted at 3.50 min 
which also was the retention time for one of the 
two degradation product peaks in the degraded 
indapamide samples. This showed that indap- 
amide undergoes amide hydrolysis under acidic 
as well as basic conditions (Fig. 2) and breaks 
down into CSBA and N-amino-Zmethyl indol- 
ine (NAMI). This also showed that the two 
major degradation product peaks of indap- 
amide are well separated and do not interfere 
with the drug peak. 

The standard plot of indapamide showed a 
linearity of response with a correlation coef- 
ficient (R2) of 0.9999. The method was able to 
detect indapamide in concentrations as low as 
0.5 p,g ml-‘. The tailing factor study showed a 
factor of 1.12 for indapamide peak. Method 
precision studies were carried out by injecting 
10 replicate injections from the same vial and 
calculating standard deviation and relative 

were injected to check for linearity. For deter- standard deviation (RSD) for the peak areas 
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Figure1 
Representative chromatograms for indapamide standard (A), completely degraded indapamide (B), and indapamide 
spiked with degradation product mixture (C), with a Licrosorb C-18 column and mobile phase as described in the 
Experimental section. X, NAMI; Y, indapamide; and Z, CSBA. 
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Figure 2 
Hydrolytic degradation of indapamide. 
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obtained. An RSD of 1.21% was observed for 
the 10 samples. The low RSD values observed 
indicate that the method is precise. 

The method was used to study degradation 
kinetics of indapamide solutions. The degrad- 
ation was found to be pH-dependent and the 
pH-rate profile was biphasic. Maximum stabil- 
ity of the drug was observed at pH 5.0 and 9.5, 
with rate of degradation significantly increas- 
ing below pH 5.0, between pH 6 and 9 and 
above pH 9.5. The degradation showed weak 
temperature dependency at both pH 5.0 and 
9.5. No significant effect of light or dissolved 
air was observed on the degradation of 
indapamide . 

This method allows for simple and rapid 
analysis of indapamide solutions. A study 
carried out also showed that the presence of 
buffers (phosphate, acetate, glycine) and co- 
solvents (PEG, propylene glycol, ethanol) did 
not interfere with the assay, and therefore the 
method is suitable as a stability-indicating 
method for the measurement of indapamide 
stability in pharmaceutical preparations. 

Acknowledgements - Adapted in part from a MS. thesis 

entitled ‘Kinetics of Degradation of Indapamide and 
Development of Stability Indicating Method of Analysis’ 
submitted by Mahesh Padval to the Department of 
Pharmaceutics and Industrial Pharmacy, Massachusetts 
College of Pharmacy and Allied Health Sciences in partial 
fulfilment for the degree of Master of Science. We wish to 
thank Dr David Williams of the Department of Chemistry, 
Massachusetts College of Pharmacy, for his guidance 
during our study. 

References 

[l] Physicians Desk Reference, pp. 1812-1814. Medical 
Economics Company, Oradell, NJ (1989). 

[2] P.E. Grebow, J.A. Treitman and A.K. Yeung, J. 
Pharm. Sci. 67, 1117-1120 (1978). 

I31 L.R. Choi. M. Rosenberg and P.E. Grebow. J. 
’ ’ Chromarogr. 230, 181-187 (1982). 
[4] Indapamide Technical data sheets: Labochim, Italy 

(1987). 
[5] L.R. Snyder and L.R. Kirkland, in Introduction to 

Modern Liquid Chromatography, p. 134. Wiley, New 
York (1979). 

[6] M. Simat, MS. Thesis, Massachusetts College of 
Pharmacy and Allied Health Sciences, Boston, MA 
(1984). 

[7] The United States Pharmacopeia XXII, p. 1566 
United States Pharmacopeial Convention, Inc., Rock- 
ville, MD (1990). 

[Received for review 11 January 1993; 
revised manuscript received 31 March 19931 


