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In this study, the modified stability-indicating RP-HPLC method was validated for 
quantitative analysis of amlodipine besylate in the presence of its impurity D (3-ethyl 
5-methyl 2-[(2-aminoethoxy)methyl]-4-(2-chlorophenyl)-6-methylpyridine-3,5-di-
carboxylate). The method was applied for the determination of an analyte in the 
tablets and irradiated samples packed in the primary packaging (Alu/PVC/PVDC 
blister packaging). The efficient chromatographic separation was achieved using 
a ZORBAX Eclipse XDB-C18 column (4.6×250 mm, 5 μm) with isocratic elution 
of mobile phase which consisted of acetonitrile:methanol:triethylamine solution 
(15:35:50, v/v/v) (pH 3.0). The flow rate of the mobile phase was 1 mL min-1, while 
the detection of amlodipine besylate was carried out at 273 nm. Amlodipine be-
sylate and its impurity D were identified at the retention times of 16.529 min and 
2.575 min, respectively. The linearity of the method with the coefficient of deter-
mination of 0.999 was confirmed in the concentration range of 10 – 75 µg mL-1 
for amlodipine besylate. The limit of detection was 0.2 µg mL-1, while the limit of 
quantification was 0.66 µg mL-1. After UV and Vis radiation of the tablets packed 
in the primary packaging, the content of amlodipine besylate was reduced by 
22.38% and 19.89%, respectively. The presence of new degradation products 
was not detected under the given chromatographic conditions. The photodegra-
dation of amlodipine besylate followed pseudo-first-order kinetics. Based on the 
half-life of amlodipine besylate (38.4 days for UV radiation and 43.3 days for Vis 
radiation), it was concluded that amlodipine besylate in the tablets has satisfac-
tory photostability after its packing in the Alu/PVC/PVDC blister packaging.
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Introduction 

Stress studies are an important part of the drug de-
velopment process. They are carried out to examine the 
chemical stability and define the degradation pathways 
of the drug substance, define their stability in the phar-
maceutical products, as well as identify potential degra-
dation products [1]. Useful information from the aspect 
of drug design, choice of packaging material, and drug 
storage conditions can be obtained in this study. The ex-
perimental conditions of stress studies according to the 
guidelines of the International Conference on Harmoni-
zation (ICH) should include testing for susceptibility of 
the drug to hydrolysis, oxidation, thermal degradation, 
and moisture. Photostability as an integral part of stress 
studies is described in detail in the ICH Q1B guideline [2].

Amlodipine besylate is a derivative of 1,4-dihydropyri-
dine that has aromatic nitro, carbonyl, alkene, and aryl 
halide groups, which are responsible for its photoreactiv-
ity [3]. It belongs to a class of dihydropyridines commonly 
referred to as calcium channel blockers or calcium antag-
onists [4]. They reduce the movement of calcium into the 

cell and delay or prevent cardiac contracture, which is 
caused by an accumulation of intracellular calcium under 
ischemic conditions. The excessive calcium influx dur-
ing ischemia can have several additional adverse effects 
that would further compromise the ischemic myocardi-
um. These include less efficient use of oxygen to pro-
duce ATP, activation of mitochondrial oxidation of fatty 
acids, and promotion of cell necrosis. Therefore, calcium 
antagonists are useful in the treatment or prevention of 
various cardiac conditions, such as angina pectoris, car-
diac arrhythmias, heart attacks, and cardiac hypertrophy 
[5]. Calcium antagonists also have vasodilator activity 
because they can inhibit calcium influx in cells of vascu-
lar tissue and can be useful as antihypertensive agents.

Amlodipine besylate is official in the European Phar-
macopoeia 7.0 (Ph. Eur. 7.0) that prescribed the RP-
HPLC method with isocratic elution and using C18 column 
for determination of this active substance and its related 
substances (impurities) [6]. The various stability-indicat-
ing methods (Tables 1 – 3) were developed and validat-
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ed for the determination of amlodipine besylate content 
in the bulk and pharmaceutical formulations (alone or in 
combination with other cardiovascular drugs) after expo-
sure to various stress conditions (acid and base hydroly-
sis, oxidation, photodegradation).

Table 1.  A review of spectroscopic methods for determination of amlodipine besylate

Table 2. A review of chromatographic methods for determination of amlodipine besylate

Table 3. Thin-layer chromatographic methods for determination of amlodipine besylate
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Comparing the methods developed for the determina-
tion of amlodipine besylate content, it can be noticed that 
spectroscopic methods require prior sample derivatiza-
tion. The HPTLC method is less sensitive and the sepa-
ration efficiency of amlodipine from degradation prod-
ucts is lower compared to the HPLC method. Because 
of that, the HPLC is the preferred method for monitoring 
the content of amlodipine besylate and its degradation 
products formed during the stability study.

The effect of primary packaging on the photostability 
of amlodipine besylate tablets has not been sufficiently 
studied in the literature. The use of the RP-HPLC method 
to monitor the degradation of amlodipine besylate in the 
presence of its impurity D (3-ethyl 5-methyl 2-[(2-ami-
noethoxy)methyl]-4-(2-chlorophenyl)-6-methylpyri-
dine-3,5-dicarboxylate) under stress conditions has also 
not been reported. The aim of this study was to develop 
and validate the modified stability-indicating RP-HPLC 
method for quantitative and qualitative analysis of am-
lodipine besylate in the presence of its impurity D in the 
formulation and the samples obtained after photodeg-
radation. The kinetics of photodegradation was studied 
to define the half-life of the product packed into the Alu/
PVC/PVDC blister packaging. In this way, it is possible to 
understand the effect of primary packaging on the photo-
stability of this active substance.

Material and methods

Chemicals and reagents
Amlodipine besylate (Nosch Labs, Hyderabad, India), 

the impurity D of amlodipine besylate (3-ethyl 5-methyl 
2-[(2-aminoethoxy)methyl]-4-(2-chlorophenyl)-6-meth-
ylpyridine-3,5-dicarboxylate), methanol (HPLC grade), 
acetonitrile (HPLC grade), phosphoric acid (HPLC 
grade), water (HPLC grade) (Merck, Darmstadt, Germa-
ny), and triethylamine (Qualigens Fine Chemicals, Delhi, 
India) were used in this study.

Pharmaceutical product
The tablets containing 10 mg of amlodipine besylate 

were purchased at the local pharmacy. The product 
excipients were: microcrystalline cellulose, corn starch, 
colloidal silicon dioxide, povidone K30, and magnesium 
stearate. 

Apparatus
The separation was carried out using an Agilent 

1100-Series HPLC system (Agilent Technologies, Santa 
Clara, CA, USA) equipped with the HP G13141A variable 
wavelength UV detector and Agilent 1100-Series auto-
sampler. The system was controlled and data analyses 
were performed by Agilent HPLC Data Analysis software. 
The reproducibility was performed by another LC system 
(Agilent Technologies, Santa Clara, CA, USA) equipped 
with the Agilent 1100-Series binary pump and Agilent 
1100-Series DAD detector. The peak areas were inte-
grated automatically using the Agilent HPLC Data Analy-

sis software program. 

Chromatographic conditions
The RP-HPLC analysis was performed by isocratic 

elution with a flow rate of 1 mL min-1. A mobile phase 
contained acetonitrile:methanol:triethylamine solution 
(15:35:50, v/v/v). The triethylamine solution was pre-
pared by dissolving 7.0 mL of triethylamine in 1 L of dis-
tilled water and adjusted to pH 3.0 using a concentrated 
phosphoric acid. The solvents were filtered through a 
0.45 μm millipore filter (Econofilters, Agilent Technolo-
gies, Germany). The injection volume of the samples 
was 10 μL. The eluent was monitored at 237 nm. The 
separation of amlodipine besylate from its impurity D 
was carried out at 20 °C using a ZORBAX Eclipse XDB-
C18 column (4.6×150 mm, 5 μm) (Agilent Technologies, 
Santa Clara, CA, USA).

Preparation of standard solution
The stock solution of amlodipine besylate was pre-

pared by dissolving 50.0 mg of this substance in 50 mL of 
the mobile phase. It was homogenized using an ultrasonic 
bath for 15 min. The solution of impurity D (10 μg mL-1) 
was also prepared in the mobile phase.

Validation study
The validation is a key phase in the development of 

analytical methods for routine drug analysis because it 
is important to ensure product quality. The development 
and validation of modified stability-indicating RP-HPLC 
method for quantitative analysis of amlodipine besylate 
in the presence of its impurity D in the tablets and sam-
ples obtained after photodegradation was carried out ac-
cording to the ICH Q2(R1) guidelines [15].

Selectivity. The method selectivity was confirmed by 
scanning the mixture of amlodipine besylate and its im-
purity D, as well as the placebo sample (only tablet ex-
cipients). 

Linearity. A series of standard solutions of amlodipine 
besylate in the concentration range of 1 – 100 μg mL-1 
was prepared to define the method linearity. The least-
square method was used to determine the parameters 
of linear dependency between peak area and concentra-
tion of amlodipine besylate.

Accuracy. The three standard solutions of amlodipine 
besylate (10, 20, and 30 µg mL-1) were used for the de-
termination of the accuracy of the method. The measure-
ment was repeated ten times (n = 10). The method’s ac-
curacy was estimated based on the recovery (theoretical 
value of 100%).

Precision. The precision of the method was defined 
through the three levels: repeatability, mean precision, 
and reproducibility. The solutions of amlodipine besylate 
(10, 20, and 30 µg mL-1) were also used for the evalua-
tion of repeatability and mean precision. The reproduc-
ibility of the method was also analyzed of these solutions 
on the other LC system (Agilent 1100-Series system). 
The method is adequate precision if the RSD values are 
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lower than 1% for repeatability and mean precision, i.e. 
lower than 3% for reproducibility.

Limit of detection and limit of quantification. The limit 
of detection (LOD) and limit of quantification (LOQ) were 
determined using the data of the calibration curve ac-
cording to Equations 1 and 2 [16]:

                ................................................................(1)

                
                ................................................................(2)

where are, So – standard deviation of the intercept 
and b – the slope.

Robustness. The robustness of the method was estimat-
ed based on the change in the number of theoretical plates 
and peak asymmetry due to the change in the flow rate of 
the mobile phase and the ratio of acetonitrile in the mobile 
phase. The flow rate of the mobile phase was changed for 
0.2 units in the range of 0.8 – 1.2 mL min-1, while the com-
position of the mobile phase was unchanged. The ratio 
of acetonitrile was varied in the range of 10 – 20% (v/v).

Preparation of tablets for assay
Ten tablets were weighed, crushed, and mixed in 

a mortar and pestle for 20 min. The portion of powder 
equivalent to the weight of one tablet was accurately 
weighed into a 100 mL volumetric flask and 50 mL of 
mobile phase was added. The sample was sonicated for 
30 min to complete dissolution of amlodipine besylate, 
and then the mobile phase was filled to the mark. The 
obtained solution was filtered through a membrane filter 
of 0.45 µm. The concentration of the prepared solution 
was 50 µg mL-1.

Photostability studies
The tablets were packed in the Alu/PVC (polyvinyl 

chloride)/PVDC (polyvinylidene chloride) blister packag-
ing and exposed to the effect of light to investigate drug 
photostability. All samples were placed in a light cabinet 
(Suntest CPS/CPS+, Atlas Material Testing Technology, 
Germany) and exposed to different wavelengths (254 nm 
and 540 nm) for 14 days. The content of amlodipine be-
sylate and its impurity D was monitored by the validated 
stability-indicating RP-HPLC method that should enable 
efficient separation and quantification of any degradation 
products.

Data analysis
The data are presented as the mean value ± stand-

ard deviation. The coefficients in the regression equation 
were determined using the least-squares method. The 
equation terms were analyzed and statistically verified us-
ing F-test with a 95% confidence level (p<0.05). The pho-
todegradation of amlodipine besylate in the tablets was 
described using pseudo-first-order kinetics (Equation 3)  

    

          
          ......................................................................(3)

where are, Ct – the concentration of analyte at the 
irradiation time t, C0 – the initial concentration of the ana-
lyte, and k – the reaction rate constant.

The half-life (t1/2) of drug photodegradation for the 
pseudo-first-order kinetics was calculated according to 
Equation 4.

          ......................................................................(4)

Results and discussion

In this study, the photostability of amlodipine be-
sylate tablets packed in the Alu/PVC/PVDC blisters was 
monitored. The primary packaging (PVC/PVDC) is most 
common in the pharmaceutical industry because it can 
protect the product from the harmful effects of oxygen, 
odors, moisture, water vapor, contamination, and bac-
teria. In this packaging material, PVC was coated with 
PVDC. Although its volume in the packaging material 
is small, PVDC plays a crucial role in blister packaging. 
It reduces the gas and moisture permeability from 5 to 
10 times compared to blister packaging made only of 
PVC. The coated PVC films have a thickness of 0.2032 – 
0.2540 mm, where the thickness of the PVDC layer was 
about 0.0254 – 0.0508 mm. 

Optimization of stability-indicating RP-HPLC method 
According to the ICH guidelines, the development 

and validation of the stability-indicating method are re-
quired during the investigation of drug stability. The 
HPLC method is important in stability studies due to the 
high resolution, sensitivity, and specificity. In this paper, 
a modified stability-indicating RP-HPLC method for the 
determination of amlodipine besylate in the presence of 
its impurity D was validated. This method was applied 
for monitoring the photostability of amlodipine besylate 
in the tablets and the samples after irradiation. The 
chromatographic conditions were optimized to provide a 
good performance of the assay. During method optimiza-
tion, the effects of C18 and C8 columns, the portion of 
acetonitrile in the mobile phase, and pH value were ana-
lyzed. The chromatographic separation was achieved on 
a ZORBAX Eclipse XDB-C18 column (4.6×250 mm, 5 μm) 
and using a mobile phase acetonitrile:methanol:triethyla
mine solution (15:35:50, v/v/v). For pH values below 3.0, 
the separation of amlodipine besylate and impurity D did 
not have a satisfactory resolution. The maximum absorp-
tion of amlodipine besylate was detected at 273 nm and 
it was chosen for further analysis. The retention times 
of amlodipine besylate and impurity D were 16.529 and 
2.575 min, respectively (Figure 1a). The total time of the 
analysis was less than 10 min.
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Figure 1. The RP-HPLC chromatogram of: the mixture of am-
lodipine besylate (tr = 16.529 min) and its pharmacopeia impu-
rity D (tr = 2.575 min) (a), and placebo (b)

The chromatographic parameters, such as column 
efficiency and peak asymmetry were reconsidered for 
the standard of amlodipine besylate. The height equiva-
lent to a theoretical plate (HETP) of 0.786 was calcu-
lated based on the number of theoretical plates (N) of 
324. This value indicated a satisfactory column efficiency. 
The peak asymmetry of 0.44 indicated that the peak was 
not ideally symmetric, i.e. it is not Gauss’s peak. Since 
Wab<Wbc, there is a certain interaction between the sta-
tionary phase and investigated component.

Method validation
The primary aim of any laboratory analysis is to be 

rapid, accurate, and to provide credible results that can 
be achieved after method validation. Having in mind, 
the modified stability-indicating RP-HPLC method was 
validated for the determination of amlodipine besylate in 
the presence of its impurity D. These compounds were 
monitored in the tablets treated by UV and Vis radiation.

Selectivity. 
The selectivity was the ability to determine the con-

tent of the desired analyte in the presence of other com-
pounds. The chromatogram obtained for the mixture of 
standards and placebo are depicted in Figures 1a and 
1b, respectively. The peaks of amlodipine besylate and 
its impurity D were not noticed in the chromatogram of 
the placebo. It indicated that the excipients did not inter-
fere with chromatographic monitoring of the content of 
amlodipine besylate and its impurity D in the samples. 

Linearity of the method. The method’s linearity was con-
firmed in the concentration range of 10 – 75 µg mL-1. The 
regression parameters of the calibration curve (slope 
and intercept) are given in Table 4. The coefficient of 
determination of 0.999 indicated there is a strong lin-

ear relationship between peak area and concentration. 
The fitting data was also estimated by the calculation of 
standard error (S.E.) for the slope and intercept of the 
regression equation with a 95% confidence interval.

Table 4. Validation parameters of the RP-HPLC method

Accuracy of the method. The accuracy of the method 
was carried out with three different concentrations of am-
lodipine besylate: 10, 20, and 30 μg mL-1 (Table 5). Each 
sample was analyzed ten times (n = 10). The accuracy 
was estimated based on recovery (%) which was in the 
range of 97.63 – 102.35%.

Table 5. The accuracy of the RP-HPLC method for the determi-
nation of amlodipine besylate (n = 10)

Table 6. The precision of the RP-HPLC method for the determi-
nation of amlodipine besylate (n = 10)

It can be concluded that the proposed analytical 
method has high accuracy because the obtained val-
ues were deviated by about 3% from the declared value 
(100%), and the standard deviation was low (SD < 1.0)
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The precision of the method. Repeatability (first level 
of method’s precision) was determined by measuring the 
same sample ten times (n = 10) according to the ana-
lytical regulation during the same day. Mean precision 
(second level of method’s precision) was checked by 
consecutive repetition of the same procedure for several 
days. The solutions of amlodipine besylate were used 
in the concentration range of 10 – 30 μg mL-1 (Table 6) 
for these investigations. Reproducibility (third level of 
method’s precision) was analyzed on another RP-HPLC 
system. The obtained results are presented as the mean 
value with a relative standard deviation (RSD).

The RSD values were in the range of 0.45% – 0.61% 
and 0.59% – 0.84% for repeatability and mean precision, 
respectively. These values were lower than 1%, which 
was predicted theoretically; only in the case of reproduc-
ibility of the method the values should be lower than 3%. 
The obtained results indicated that the proposed method 
for the determination of amlodipine besylate has a satis-
factory precision.

LOD and LOQ. The obtained values of LOD and LOQ 
were 0.2 μg mL-1 and 0.66 μg mL-1, respectively (Table 
4). The LOD and LOQ represent the lowest content of 
amlodipine besylate that can be detected or quantified, 
respectively.

Method robustness. The increase in mobile phase 
flow rate (0.8, 1.0, and 1.2 μg mL-1) leads to the follow-
ing changes: the number of theoretical plates was 327, 
324, and 319, respectively, while the peak asymmetry 
was 0.41, 0.44, and 0.40, respectively. The portion of 
acetonitrile (10% and 20%) in the mobile phase was af-
fected as follows: the number of theoretical plates was 
328 and 320, respectively, while the peak asymmetry 
was 0.39 and 0.45, respectively. In all the deliberate var-
ied chromatographic conditions, such as flow rate and 
proportion of acetonitrile, significant changes in the num-
ber of theoretical plates were not noticed. This behavior 
of the proposed RP-HPLC method is a characteristic of 
the robust method.

The photodegradation of amlodipine besylate in the 
presence of its impurity D

In this study, the photodegradation study of amlodi-
pine besylate tablets packed in the Alu/PVC/PVDC blis-
ter packaging was carried out after the validation of the 
proposed method. The content of amlodipine besylate 
was monitored in the presence of its impurity D. The 
samples were irradiated by UV and Vis radiation for 15 
days. In both chromatograms (Figure 2), amlodipine 
besylate was confirmed at 16.521 and 16.523 min, i.e. 
its impurity was detected at 2.571 min and 2.577 min. 
The presence of new degradation products was not con-
firmed by the proposed method. The decrease in the 
peak area of amlodipine besylate was higher in the case 
of UV radiation. In this study, a significant change in the 
peak area of impurity D was not detected. After 14 days 
of UV and Vis radiation, the content of amlodipine be-
sylate was decreased by 22.38% and 19.89%, respec-

tively. Having in mind that the content of impurity D was 
lower than the allowed value (0.1%), the tablets can be 
considered safe to use even after their exposure to light 
during storage and use.

Figure 2. The RP-HPLC chromatograms of tablets after UV (a) 
and Vis (b) radiation

The results obtained in this study were different com-
pared with the available results because the experimen-
tal conditions (light intensity, irradiation time), the dos-
age forms (powder, solution, suspension, tablet), or the 
presence of other active substances were not the same. 
The stability of amlodipine besylate in the solid-state 
was monitored in acidic, alkaline, and neutral mediums, 
under oxidative stress at room temperature, as well as 
under thermal and photolytic stress conditions (1.2×106 
lux h fluorescent light and 200 W h m-2 UVA light, 14 
days) [1]. Amlodipine besylate is unstable in the acidic 
medium, while stable in all other mediums. Shaalan et 
al. [11] confirmed that amlodipine besylate was stable in 
the solid-state after its UV radiation at 254 nm for 60 h. 
The photodegradation of amlodipine besylate was also 
monitored in the various solvents, such as water, metha-
nol, and their mixtures. Mohamed et al. [17] showed that 
the methanolic solution of amlodipine besylate, directly 
exposed to daylight for 72 h, was unstable. For this rea-
son, the content of amlodipine besylate was reduced by 
34.3%. Kerai et al. [12] concluded that the decrease in 
methanol concentration led to the reduction of the degra-
dation of amlodipine besylate. They determined that the 
content of amlodipine besylate was reduced by 7.9% in 
70% (v/v) methanol. This result indicates that amlodipine 
besylate is stable under given photocatalytic conditions 
(1.2 million lux h for 24 h). Recently, Bhayani et al. [18] 
reported that the content of amlodipine besylate in an 
aqueous solution was decreased by 7.86% after irradia-
tion with 1.2 million lux h and 200 W h m-2. Under the 
same conditions, the degradation of amlodipine besylate 
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in the solid-state was 1.09%. Stoiljković et al. [9] con-
cluded that the photodegradation of amlodipine besylate 
with 1.2 million lux h and 200 W h m-2 depended on the 
irradiation time. They found that the degradation of am-
lodipine besylate of 32.2% was due to the irradiation of 
the solution for 14 days. After the UV radiation (366 nm) 
of the same sample for 2 h, the degradation of 14.1% 
was achieved. Comparing these results with the results 
obtained in our study, it can be concluded that the excipi-
ents and primary packaging play a significant role in the 
photoprotection of amlodipine besylate. The impact of 
primary packaging (Alu/Alu blister) was observed on the 
stability of amlodipine besylate in rapidly disintegrating 
tablets for 6 months under real (30 °C, 65% of relative 
humidity) and stress (40 °C, 75% of relative humidity) 
conditions [19]. In both cases, the decrease in the con-
tent of amlodipine besylate was lower than 5%. There-
fore, the used primary packaging can be considered ad-
equate for drug storage.

Studies of degradation kinetics
Based on the previous knowledge of amlodipine be-

sylate photodegradation, the half-life of tablets was de-
termined in this study. Jakimska et al. [20] investigated 
the photodegradation kinetics of amlodipine besylate in 
river water during exposure to sunlight and light emit-
ted by a xenon lamp. They found that the photodegra-
dation of amlodipine besylate follows pseudo-first-order 
kinetics. Table 7 presents the decrease in amlodipine 
besylate at defined time intervals after UV and Vis pho-
todegradation. 

Table 7. The photodegradation of amlodipine besylate ex-
pressed as a percentage

The values of reaction rate constant, half-life, and co-
efficient of determination (R2) for the photodegradation 
of amlodipine besylate tablets in the primary packaging 
after UV and Vis radiation are given in Table 8. The high 
values of R2 indicate that the pseudo-first-order kinet-
ics is adequate for describing the photodegradation of 
amlodipine besylate packed in the primary packaging. A 
half-life of 38.4 days was noticed for the UV radiation, 
while the value of 43.3 days was obtained after Vis ra-
diation. This was expected because ultraviolet radiation 
has shorter waves and higher energy compared to vis-
ible radiation. In this way, the satisfactory photostability 
of amlodipine besylate was achieved in the Alu/PVC/
PVDC blister packaging. Also, the proper selection of ex-
cipients is responsible for preserving the drug's stability.

Table 8. Kinetic parameters for pseudo-first-order kinetics of 
photodegradation of amlodipine besylate in tablets

In the samples exposed to sunlight, the reaction rate 
constant and half-life of amlodipine besylate photodeg-
radation were 2.66 day-1 and 0.3 days, respectively [20]. 
After the exposure of the same sample to light emitted 
by a xenon lamp, the reaction rate constant and half-life 
were 0.08 day-1 and 8.8 min, respectively. This behavior 
is the result of the low stability of amlodipine besylate in 
river water so that various degradation products can be 
formed. These products may be harmful to the environ-
ment. Zhu et al. [21] also found that the UV photolysis 
follows the pseudo-first-order kinetics with the reaction 
rate constant of 0.031 min-1.

Conclusion

In this paper, the effect of primary packaging (Alu/
PVC/PVDC blister packaging) on the photostability of 
amlodipine besylate was investigated in the presence of 
its impurity D in the tablets. The modified stability-indi-
cating RP-HPLC method was validated to monitor the 
content of amlodipine besylate and its impurity D in the 
samples obtained after photodegradation. By analyzing 
the appropriate parameters, it can be concluded that the 
proposed method is selective, accurate, precise, sensi-
tive, and robust for the simultaneous determination of 
amlodipine besylate and its impurity. During the photo-
degradation studies, the content of impurity D was slight-
ly increased (<0.1%) and the presence of new degrada-
tion products was not noticed. The tablets packed in the 
used primary packaging can be considered safe for use 
even after their exposure to light during storage and use.
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U radu je validirana modifikovana stability-indicating RP-HPLC metoda za kvan-
titativnu analizu amlodipin besilata u prisustvu njegove nečistoće D (3-etil 5-metil 
2-[(2-aminoetoksi)metil]-4-(2-hlorofenil)-6-metilpiridin-3,5-dikarboksilat). Metoda 
je primenjena za određivanje analita u tabletama i ozračenim uzrocima upako-
vanih u primarnoj ambalaži (Alu/PVC/PVDC blister pakovanje). Efikasno hromato-
grafsko razdvajanje postignuto je upotrebom ZORBAX Eclipse XDB-C18 kolone 
(4,6×250 mm, 5 μm) sa izokratskim eluiranjem mobilne faze koja se sastojala od 
acetonitrila:metanola:rastvora trietilamina (15:35:50, v/v/v) (pH 3,0). Protok mobilne 
faze bio je 1 mL min-1, dok je detekcija amlodipin besilata vršena na 273 nm. Am-
lodipin besilat i nečistoća D su identifikovani pri retencionim vremenima 16,529 min 
i 2,575 min, respektivno. Linearnost metode sa koeficijentom determinacije 0,999 
potvrđena je u opsegu koncentracija 10 – 75 µg mL-1 za amlodipin besilat. Granica 
detekcije bila je 0,2 µg mL-1, dok je granica kvantifikacije bila 0,66 µg mL-1. Nakon 
UV i Vis zračenja tableta upakovanih u primarnoj ambalaži, sadržaj amlodipin be-
silata smanjio se za 22,38% i 19,89%, respektivno. Prisustvo novih degradacionih 
proizvoda nije detektovano pri datim hromatografskim uslovima. Fotodegradacija 
amlodipin besilata sledila je kinetiku pseudo-prvog reda. Na osnovu vrednosti po-
luvremena degradacije (38,4 dana za UV zračenje i 43,3 dana za Vis zračenje) 
zaključeno je da je amlodipin besilat u tabletama ima zadovoljavajuću fotostabilnost 
nakon njegovog pakovanja u Alu/PVC/PVDC blister pakovanju.
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