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ABSTRACT 
 
The manuscript describes the application of chemometry in proposing stability indicating assay for two hypotensive 
drugs as Candesartan Cilexetil (CAN) and Olmesartan Medoxomil (OLM).The use of Discrete Method of Fourier 
Transform Convoluted Spectra (FF method) and Derivative Ratio Method (D1R method) were found to be beneficial 
in eliminating the interference of the corresponding alkaline induced degradation and background noise.Hence,  the 
methods can be used as stability indicating assay.The methods have been validated. The  limit of detection (LOD) 
and limit of quantitation (LOQ), the linearity range, the regression  coefficient and standard deviation of the slope 
gave satisfactory values. The methods gave  comparable results through t- and F calculations during tablet assay.  
 
Keywords: Candesartan Cilexetil; Olmesartan Medoxomil; Spectrophotometry; Assay; Fourrier transform. 
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INTRODUCTION 

 
The hypotensive drugs Candesartan Cilexetil (CAN) and OlmesartanMedoxomil (OLM)are belonging to the 
angiotensin II antagonists. These are prodrugs that are rapidly and completely de-esterified to the active metabolites 
candesartan and olmesartan by both arylesterase and albumin during gastrointestinal absorption (schemes 1&2) 
 

Scheme 1: Hydrolysis of  CandesartanCilexetil (CAN) 
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Scheme 2: Hydrolysis of Olmesartanmedoxomil (OLM) 

 
 
Candesartan Cilexetil[1-[[(cyclohexyloxy)carbonyl]oxy]ethyl 2-ethoxy-1-[[2'-(1H-tetrazol-5- yl)[1,1'-biphenyl]-4-
yl]methyl]-1H-benzimidazole-7-carboxylate],was determined in dosage  formulations and biological fluids by 
different methods.These included UV andratio derivative spectrophotometry[1], HPTLC and  difference 
spectrophotometry[2],solid phase extraction coupled to electrospray tandem mass spectrometry [3], HPLC [4-5], 
HPLC tandem massspectrometry [6-7] and densitometry [8]. 
 
On the other hand several methods have been reported for OlmesartanMedoxomil,[(5-methyl-2-oxo-2H-1,3-dioxol-
4-yl)methyl4-(2-hydroxypropan-2-yl)-2-propyl-1-({4-[2-(2H-1,2,3,4-tetrazol-5-yl)phenyl]phenyl}methyl)-1H-
imidazole- 5-carboxylate],determination. These were direct spectrophotometry[9-11],difference and 
derivativespectrophotometry [12,13],fluorimetry[14], capillary zone electrophoresis [15]. 
 
The present work utilized Discrete Fourier Transform Coefficients (combined trigonometric functions) to the 
analysis of CAN and OLM in presence of their alkaline induced degradation products. The results obtained by the 
proposed method were compared with D1, D2, and theD1 ratio spectra (D1 R) methods. 
 
Theoretical background: 
Discrete Fourier Transform (combined trigonometric functions) 
Absorption curves have been expanded as a finite Fourier series[16,17]. If (n+1) is an odd number, the expansion is : 
 
ƒ(λ) = a0 + a1 cos x + a2 cos 2x +……………. + an/2 cos (n/2)x + b1 sin x + b2 sin 2x + ……. + bn/2 sin (n/2) x      
…….  (1) 
 
or if (n+1) is an even number then : 
ƒ(λ) = a0 + a1 cos x + a2 cos 2x +………+ a(n+1)/2 cos (n+1)/2x + b1 sin x + b2 sin 2x + ….+ b(n+1)/2 sin (n+1)/2x   
………………   (2) 
 
The calculation of the coefficients a1, a2, a3,…… and b1, b2, b3,….. is simplified since the trigonometric functions are 
mutually orthogonal. 
 
Any coefficient, t, can be calculated from a set of absorbances, measured at equally spaced wavelengths, by the 
following summation, in which x takes values from 0 to 2π- [2π/ (n+1)], at intervals of  2π / (n+1): 
 
t = ∑ ƒ�λ��

��	 iTxi/ 
 �T�
�

��	 i)
2  …………….   (3) 

 
Where T represents cosine or sine. 
 
The two functions, e.g. cos x and cos [x + π / (n+1)] or the corresponding sine functions, can be linearly combined to 
give Tˊx. Thus: 
 
t = ∑ ƒ�λ��

��	 iT′xi / 
 �T′�
�

��	 i)  …………….   (4) 
 
Where T́ xi is the combined function and theFourrier function coefficients, t́ are proportional to C, that is: 
tˊ= ωˊ C   ……………..   (5) 
 
Where ωˊ is t́  (1%, 1cm) and C is the concentration. 
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MATERIALS AND METHODS 
 

Apparatus 
Spectrophotometer:The spectrophotometric measurements were carried out on a Jasco V-530 double beam UV-Vis 
Spectrophotometer connected to a computer loaded with Jasco UVPC software and HP Deskjet 5652 printer. The 
absorption spectra were measured using 1-cm quartz cells.For the derivative, derivative ratio methods, the 
absorptionspectra were recorded on the same spectrophotometer, with 1 cm quartzcells and supported with Jasco 
Spectra Manager software for GULLIVER Ver. 1.53,and the same printer. 
 
pH Measurement:A Mettler Toledo pH meter, Model MP 220 was calibrated with standard buffers at 
roomTemperature. 
 
Dissolution was done using Wiggen Hauser Shaker OS-150.A thermostatically controlled water bath (Gemmy 
Industrial Corp. Instruments,Spain) was used to control the temperature of the reaction mixture.All solvents and 
chemicals are of analytical grade. 
 
Authentic samples: Candesartan Cilexetil&OlmesartanMedoxomil(from PHARO Pharma, Alexandria, Egypt)were 
used as working standards. 
 
Preparation of standard solutions: Accurately weighed 25 mg of either CAN or OLM were transferredinto 
separate 25-mL volumetric flasks and dissolved in methanol. Thevolume was completedwith the same solvent (1.0 
mg.mL-1). 
 
Preparation of working standard solutions: 5.0 mL of each of the above standard was diluted to 25.0 mL with the 
same solvent (200 µg.mL-1). 
 
Preparation of the alkaline induced degradation products:Accurately weighed 10 mg of each of CAN or OLM 
are transferred into separate 100-mL volumetric flasks. The drugs are dissolved in 20 ml methanol and diluted to 
volume with 1 M sodium hydroxide. 
 
Preparation of calibration graphs:Accuratevolumes 2-10 mL (2-ml steps)of the working standard solutionsof 
CAN or OLM into two separate sets of 10-mL calibrated flasks were transferredand completed to volume with 
methanol.The absorbance values for each solution at 1-nm intervals in the wavelength range 200-300 nm were 
recorded. 
 
Preparation of alkaline degradation products synthetic mixtures:Accurate volumes 1-6 mL of the alkaline 
induced degradation product of CAN or  OLM were transferred into two separate sets of calibrated flasks and then 
neutralized with the appropriate volume of 1 M hydrochloric acid. Accurate volumes of10 mL of CAN or OLM 
working standard are transferred into the corresponding set and completed to volume with water. Record the 
absorbance values for each solution at 1 nm interval in the wavelength range 200- 300 nm. 
 
Tablet assay:Ten tablets (Atacand® tablets for CAN and Olmetec® tablets for OLM) were weighed to determine the 
average weight. Accurate weights of the powdered tablets equivalent to 10 mg of CAN and OLM 
weretransferredinto two separate 100-mL calibrated flasksand dissolved inmethanol. The flasks were shakenfor 15 
min and completed to volume with methanol.Part of the prepared solution is filtered, after rejecting the first portion, 
into conical flask. A volume of 4.0 mL of the prepared solutions were transferred into two separate 25-mL calibrated 
flasks and each diluted to volume with methanol. The absorbance values for each solution were recordedat 1-nm 
intervals in the wavelength range of 200- 300 nm. 
 

RESULTS AND DISCUSSION 
 

Stress degradation: Being esters CAN and OLM are easily hydrolyzed in alkaline solutions (scheme 1&2). 
Degradation of CAN and OLM were monitoredspectrophotometrically, using different concentrations of sodium 
hydroxide at different temperatures. It was found that 1 M sodium hydroxide was found to be sufficient to make 
instantaneous hydrolysis of the two drugs at room temperature, resulting in the formation of yellow solutions. 
Solutions of both drugs in methanol were stable for at least 1 week at 4ºC. 
 
Spectral characteristics: Fig. 1&2 represent the absorption spectra of CAN and OLM with their corresponding 
alkaline induced degradation products. The spectral overlapping between the absorption spectra of the intact drugs 
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and their degradation products is sufficient to demonstrate the resolving power of the proposed spectrophotometric 
methods. 
 

 
 

Fig. 1: Absorption curves of 20 µg.mL-1 CAN in methanol, 4 µg.mL-1 of its alkaline induced degradation product 
 

 
 

Fig. 2: Absorption curves of 20 µg.mL-1 OLM in methanol, 4 µg.mL-1 of its alkaline induced degradation product 
 
Discrete Fourier Transform Convolution: (combined trigonometric functions) 
The method depends on the convolution of absorption spectra of CAN, OLM and their correspondingalkaline 
induced degradation products using combined trigonometric Fourier function (FF).Following the general rules for 
the use of Fourier function in processing of absorption spectral data17,18, the associated different parameters were 
optimized. These include the selection of function-order, number of points and wavelength intervals corresponding 
to spectral characteristics. The optimum parameters were selected for each drug in order to give precise and accurate 
results for the analyte in presence of its degraded product.Using the following equation: 
 
tˊj = [(+1.5) A0 + (0) A1 + (-1.5) A2 + (-1.5) A3 + (0) A4 + (+1.5) A5]/3…………….(4) 
 
Where A0–A5 stand for six absorbance values at 8-nm intervals for CAN and its degraded product within the 
range(256-296 nm).The number in brackets are the selected combined Fourier functions and Tˊ= [cos xi+ cos (xi + 
60°)] (Fig 3). 
 

0

0.4

0.8

1.2

1.6

2

200 220 240 260 280 300

A

Wavelength (nm)

Standard Alkaline degradation

0

0.4

0.8

1.2

1.6

200 220 240 260 280 300

A

Wavelength (nm)

Standard Alkaline degradation



Ekram M. Hassan et al 
_____________________________________________________________________________

Fig. 3: Fourier functions convoluted curves for 20 

 
Meanwhilefor OLM and its degraded 
(251-271 nm) (Fig 4). 
 

Fig. 4: Fourier functions convoluted curves for 20 

 
First-Derivative Spectrophotometric method (
corresponding alkaline induced degradation products were derived at 
200-300 nm. The D1 value of CAN at 276 nm
of its alkaline induced degradation product only up to 5 % level
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Fourier functions convoluted curves for 20 µg.mL-1 CAN in methanol, 4 µg.mL-1 of itsalkaline degradation product and their 

mixture 

OLM and its degraded compound the same equation is applied, at 4-nm intervals within the range 

 
Fourier functions convoluted curves for 20 µg.mL-1 OLM in methanol, 4 µg.mL-1 of itsalkaline degradation product 

mixture 

Derivative Spectrophotometric method (D1-method): The D1 spectra of CAN and OLM with their 
corresponding alkaline induced degradation products were derived at 4-nm intervals, over t

value of CAN at 276 nm (Fig. 5) could be applied to determine CAN concentration in presence 
of its alkaline induced degradation product only up to 5 % level since higher values gave positive error.
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of itsalkaline degradation product and their 

nm intervals within the range 

 

alkaline degradation product and their 

spectra of CAN and OLM with their 
nm intervals, over the wavelength range 

(Fig. 5) could be applied to determine CAN concentration in presence 
since higher values gave positive error. 
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Fig. 5: First derivative spectra of 20 µ
 
On the other hand, the D1 spectrum of OLM alkaline induced degradation product exhibits a zero crossing at 243 
nm,at which D1 values of OLM was measured (Fig6).
 

Fig. 6: First derivative spectra of 20 µ
 
Second-Derivative Spectrophotometric method (D
together with their corresponding degradation products, over the wa
for CAN and OLM, respectively. 
 
In presence of its degradation product 
which the degraded product exhibited zero D
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20 µg.mL-1 CAN in methanol, 4 µg.mL-1 of itsalkaline degradation product

spectrum of OLM alkaline induced degradation product exhibits a zero crossing at 243 
lues of OLM was measured (Fig6). 

 
20 µg.mL-1 OLM in methanol, 4 µg.mL-1 of itsalkaline degradation product

Derivative Spectrophotometric method (D2-method): The D2 spectra of CAN and OLM were 
together with their corresponding degradation products, over the wavelength range 200-

ation product CAN was successfully determined by measuring its D
hich the degraded product exhibited zero D2value  (Fig.7). 
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alkaline degradation product and their mixture 

spectrum of OLM alkaline induced degradation product exhibits a zero crossing at 243 

 

alkaline degradation product and their mixture 

spectra of CAN and OLM were derived 
-300 nm, at 4-nm intervals 

CAN was successfully determined by measuring its D2 value at 280 nm at 
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Fig. 7: Second derivative spectra of 20 µ
 
Meanwhile, OLM could be successfully determined by measuring 
its corresponding degradation product which exhibited negligible D
 

Fig. 8: Second derivative spectra of 20 µ
 
Derivative ratio method (D1R-method)
with the corresponding degradation products were divided by the absorption spectrum of a 4 µg.mL
corresponding degraded product and the 
 
The influence of different parameters was investigated
sake of good selectivity and high sensitivity of
was tested to obtain the optimum wavelength intervals. The 
analyzed compounds as well as the position of the zero
mixtures. Divisor concentration is mainly
and thereby increasing selectivity. Other
degradation products, the D1R spectra for CAN, OLM were 
CAN and OLM. The concentration of CAN and OLM were 
279 nm, for CAN, OLM, respectively 
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20 µg.mL-1 CAN in methanol, 4 µg.mL-1 of its  alkaline degradation product

Meanwhile, OLM could be successfully determined by measuring its D2 value calculated at 279 nm in presence of 
degradation product which exhibited negligible D2 Value (Fig.8). 

 
20 µg.mL-1 OLM in methanol, 4 µg.mL-1 of its alkaline degradation product 

method): In this method, the recorded spectra of CAN,
corresponding degradation products were divided by the absorption spectrum of a 4 µg.mL

product and the D1R spectra were obtained. 

ce of different parameters was investigated to optimize the signal of the derivative ratio spectra 
ectivity and high sensitivity of the determination. For plotting the (D1R)-spectra

was tested to obtain the optimum wavelength intervals. The ∆λ value affects both, shape and position of peaks of the 
analyzed compounds as well as the position of the zero- crossing points of the degraded

mainlyreflected to sensitivity, while the effect of ∆λ is
selectivity. Other∆λ-values give poor resolution. In presence of their corresponding 

spectra for CAN, OLM were calculated at ∆λ = 4 nm for the determination of
concentration of CAN and OLM were determined by measuring the 

nm, for CAN, OLM, respectively (Fig. 9&10). 
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s alkaline degradation product andtheir mixture. 

CAN, OLM and their mixtures 
corresponding degradation products were divided by the absorption spectrum of a 4 µg.mL-1 solution of the 

to optimize the signal of the derivative ratio spectra for the 
spectra, the influence of ∆λ 
and position of peaks of the 

degraded compound in thesynthetic 
λ is affecting the resolution 

In presence of their corresponding 
 = 4 nm for the determination of both 

determined by measuring the D1Rvalue at 276 nm and 
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Fig. 9: (D1R) spectra of 20 µg.mL

Fig. 10:(D1R) spectra of 20 µg.mL
 
Calibration curves and statistical data
plotting D1, D2, D1R and combined trigonometric 
relationships over the concentration ranges stated in table 
correlation coefficients, limits of detection
high values of the correlation coefficient (r)
graphs. Standard deviation of residuals (S
measure of the extent of deviation of the found (measured) y
of scatter of the experimental data point around the line of regressions was confirmed by the small values of the 
variances around the slopes (Sb

2). 
 
The variance test for the regression lines reveals that, for equal degrees of freedom, 
(F-values) means an increase in the mean squares due to regression and a decrease in the mean squares due to 
residuals, (i.ethe less is the scatter of experimental po
with high F-values (low significance F ) are much better than those with lower ones. Good regression lines show 
high values for both r and F statistical parame
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µg.mL-1 CAN in methanol, 4 µg.mL-1 of itsalkaline degradation product 

 

 
µg.mL-1 OLM in methanol, 4 µg.mL-1 of itsalkaline degradation product

statistical data: Under the described experimental conditions, the graphs obtained by 
and combined trigonometric FF versus concentration for CAN and OLM show

relationships over the concentration ranges stated in table 1 .Using the method of least squares, regression equations, 
correlation coefficients, limits of detection (LOD) and quantification (LOQ) were calculated for 

coefficient (r) with negligible intercepts indicate the good linearity of the calibration 
graphs. Standard deviation of residuals (Sy/x), of intercept (Sa) and of slope (Sb) are presented for each drug.(S
measure of the extent of deviation of the found (measured) y-values from the calculated ones. A
of scatter of the experimental data point around the line of regressions was confirmed by the small values of the 

The variance test for the regression lines reveals that, for equal degrees of freedom, the increase in the variance ratio 
values) means an increase in the mean squares due to regression and a decrease in the mean squares due to 

s the scatter of experimental points around the regression line) .Consequently, regression lines 
values (low significance F ) are much better than those with lower ones. Good regression lines show 

high values for both r and F statistical parameters[19]. 
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alkaline degradation product and their mixture. 

Under the described experimental conditions, the graphs obtained by 
versus concentration for CAN and OLM showed linear 

.Using the method of least squares, regression equations, 
were calculated for CAN andOLM. The 

he good linearity of the calibration 
) are presented for each drug.(Sy/x) is a 

values from the calculated ones. Also, the small degree 
of scatter of the experimental data point around the line of regressions was confirmed by the small values of the 

increase in the variance ratio 
values) means an increase in the mean squares due to regression and a decrease in the mean squares due to 

.Consequently, regression lines 
values (low significance F ) are much better than those with lower ones. Good regression lines show 
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Table 1:  Assay parameters for the determination of CAN and OLM in presence of their alkaline induced degradation products 

 
Accuracy:In order to assess the accuracy of the proposed methods, synthetic mixtures with different ratios of either 
CAN or OLM with their corresponding degradation products were analyzed. The percentage recoveries, obtained for 
each mixture, are given in table 2. It is obvious that the spectral interferences due to alkaline induced degradation 
products in the determination of CAN and OLM were only partially corrected using the D1 method, where 
unacceptable percentage recoveries were obtained for mixtures containing higher ratios of degradation products .On 
the other hand, the results obtained by the D2, D1R and FF method (table 2) indicate the superiority of these methods 
for correction of spectral interferences caused by degradation products in the determination of CAN and OLM. The 
results indicate that the proposed methods could be applied for the determination of CAN and OLM in presence of 
their degradation products with high accuracy. 
 

Table 2: Assay results for the determination of CAN and OLM in synthetic mixtures with their corresponding alkaline induced 
degradation product using the proposed methods 

 
Ratio 

Intact : 
Deg 

Mean  Recovery ± SDa 

RSD %b 

Er % c 
 CAN OLM 
 D1 D2 D1R FF D1 D2 D1R FF 

20:1 101.65 ± 
1.33 
1.30 
1.65 

98.54 ± 
1.93 
1.96 
-1.46 

98.16 ± 
1.22 
1.25 
-1.84 

100.1 ± 
1.54 
1.54 
0.10 

101.72 ± 
0.92 
0.91 
1.72 

99.66 ± 
0.67 
0.68 
-0.34 

101.52 ± 
0.56 
0.55 
1.52 

100.56 ± 
0.99 
0.99 
0.56 

10:1 103.30 ± 
1.22 
1.18 
3.33 

98.08 ± 
1.28 
1.31 
-1.92 

101.95 ± 
0.97 
0.95 
1.95 

100.19 ± 
1.88 
1.88 
0.19 

98.28 ± 
1.52 
1.55 
-1.72 

99.01 ± 
0.98 
0.99 
-0.99 

96.56 ± 
0.96 
-0.99 
3.44 

101.08 ± 
1.32 
1.31 
1.08 

5:1 106.61 ± 
1.61 
1.51 
6.61 

99.17 ± 
0.81 
0.81 
-0.83 

100.02 ± 
1.02 
1.02 
0.02 

100.39 ± 
0.86 
0.86 
0.39 

96.55 ± 
0.73 
0.76 
-3.45 

98.66 ± 
1.03 
1.05 
-1.34 

101.70 ± 
1.00 
0.98 
1.70 

101.56 ± 
1.63 
1.61 
1.56 

4:1 108.27 ± 
1.56 
1.44 
8.27 

92.71 ± 
1.12 
1.21 
-7.29 

101.12 ± 
0.86 
0.85 
1.12 

100.48 ± 
1.01 
1.01 
0.48 

93.10 ± 
0.89 
0.96 
-6.9 

99.98 ± 
1.25 
1.25 
-0.02 

96.74 ± 
1.12 
1.16 
-3.26 

99.44 ± 
1.52 
1.53 
-0.51 

10:3 109.92 ± 
1.22 
1.11 
9.92 

100.25 ± 
0.92 
0.92 
0.25 

100.00 ± 
0.68 
0.68 
0.00 

100.58 ± 
1.68 
1.66 
0.58 

86.21 ± 
1.93 
2.3 

-13.79 

99.98 ± 
0.61 
0.61 
-0.02 

100.26 ± 
0.92 
0.92 
0.26 

98.92 ± 
1.01 
1.02 
-1.08 

aMean ± SD for the three determinations 
b% Relative standard deviation 

c% Relative error 
 
Repeatability: Mixtures of CAN and OLM with their degradation products were prepared in three replicates and 
analyzed for their content of CAN and OLM. The content of the intact drugs in the mixtures was obtained by 
measuring their corresponding analytical signals, obtained using D2, D1R and combined trigonometric (FF) at the 
selected wavelengths (table 1). The results of such determinations, mean percentage recoveries and RSD% are 
presented in table 2.The RSD did not exceed 2%, indicating good repeatability. 
 

 CAN OLM 
Parameters D1 D2 D1R FF D1 D2 D1R FF 

Conc. Range (µg.mL-1) 8-20  8-20  8-20  8-20  4-20  4-20  4-20  4-20  
λ  or λ range(nm) 276 280  276  256-296 243  279  279  251-271  

∆λ(nm) 4 4 4 8 4 4 4 4 
LOD (µg/mL) 0.613 0.486 0.763 0.749 0.508 0.740 0.478 0.713 
LOQ (µg/mL) 2.043 1.619 2.544 2.497 1.690 2.465 1.594 2.376 

a  4.79x10-4 -7.00x10-6 1.54x10-3 -1.60x10-4 5.00x10-5 1.95x10-5 3.85x10-3 4.85 x10-3 
b 8.23x10-4 7.56x10-5 1.02x10-2 2.58x10-3 8.00x10-4 1.40x10-4 2.17x10-2 4.61x10-3 
r 0.9996 0.9997 0.9993 0.9994 0.9998 0.9995 0.9998 0.9995 
Sa 1.68x10-4 1.22x10-5 2.60x10-3 6.44x10-4 1.35x10-4 3.49x10-5 3.46x10-3 1.10x10-3 
Sb 1.21x10-5 8.80x10-7 1.87x10-4 4.63x10-5 1.02x10-5 2.63x10-6 2.61x10-4 8.26x10-5 
Sy/x 5.46x10-8 2.89x10-10 1.30x10-5 8.01x10-7 5.00x10-8 3.33x10-9 3.27x10-5 3.27x10-6 
a/Sa 2.847 -0.569 0.593 -0.250 -0.369 0.558 1.114 -4.426 
(Sb)2 1.46x10-10 7.74x10-13 3.49x10-8 2.14x10-9 1.04x10-10 6.94x10-12 6.81x10-8 6.82×10-9 
Sb % 1.21 x10-3 8.80x10-5 1.87 x10-2 4.63x10-3 1.02x10-3 2.63x10-4 2.61x10-2 8.26×10-3 

F 4632.1 7371.4 2986.8 3101.2 6144.0 2896.3 6930.6 3118.2 
Significance F 2.79 x10-7 1.10x10-7 6.71 x10-7 6.23x10-7 4.58 x10-6 1.41 x10-5 3.82x10-6 1.27×10-5 
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Tablet assay: The proposed methods were applied to the analysis of the two drugs in their commercial tablets, 
Atacand® and Olmetec® tablets. The experimental results are presented in table 3. The obtained recoveries, using the 
methods D1, D2, and combined trigonometric(FF) were satisfactory for the determination of the cited drugs in their  
pharmaceutical preparations. Table 3 presents a statistical comparison between the assay of CAN and OLM in their 
tablets by the proposed methods using the student’s t-test and the variance ratio F-test. Since the calculated t- and F- 
values for each drug did not exceed the theoretical ones, this indicated that there was no significant difference 
between the applied methods for determination of the two drugs in commercial tablets. 

 
Table 3: Assay results for CAN and OLM in their commercial preparations using the proposed methods 

 

 
Mean  Recovery ± SDa 

RSD %b 

Er % c 

 
 
 

CAN 
Atacand® tabletsd 

 
 

**t-test 
 

**F-test 

D1 (276 nm) D2 (280nm) FF (256nm) 

100.64 ± 1.45 
1.44 
0.64 

 
— 
 
 

— 

99.84 ± 1.19 
1.19 
-0.16 

 
1.36 

 
 

1.48 

99.11 ± 1.53 
1.54 
-0.89 

 
1.23 

 
 

1.11 

 
 

OLM  
Olmetec® tabletse 

 
 

**t-test 
 

**F-test 
 

D1 (274 nm) D2 (250nm) FF (244nm) 

 
99.70 ± 0.701 

0.703 
-0.30 

 
— 
— 
 

 
98.61 ± 0.98 

0.99 
-1.39 

 
1.56 
1.95 

 

 
99.21 ± 0.94 

0.95 
-0.79 

 
1.58 
1.09 

 
aMean ± SD for the five determinations; b% Relative standard deviation; c% Relative error 

d16 mg tablets, Batch n°ND855;  Astrazenica AB, Sweden; e20 mg tablets,, Batch n°F 10F914; SankoyoPharma, Germany 
**Theoretical values of  t- and  F- at P = 0.05 are 2.13 and 6.93,respectively. 

 
CONCLUSION 

 
In conclusion, the present work represents an approach to develop stability indicating methods for the assay of CAN 
and OLM in presence of their alkaline induced degradationproducts. The developed Fourier functions (FF) method 
depends on convoluting the absorption spectra of the drugs using combined trigonometric Fourier functions and the 
magnitude of Fourier function coefficients is related to the concentration of each drug in its mixture with its alkaline 
induced degradation products. The developed Fourier function and the D1R spectra and D2 methods were found 
superior to the D1 method. 
 
The proposed quantitative methods, being highly sensitive and low cost, applied neither sophisticated instrument nor 
prior separation steps. These factors encourage the use of such methods for the quality control of these investigated 
drugs in pharmaceutical companies. 
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