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Validated UV Spectrofotometric Method for Quantification of
Zofenopril in Pharmaceutical Formulations
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A simple, sensitive, accurate, precise and economical UV spectrophotometric method has been developed
and validated for the determination of zofenopril calcium in bulk and in pharmaceutical formulations.
Zofenopril calcium exhibits maximum absorbtion at 248 nm with apparent molar absorptivity of 1.317 x 104

lmol-1cm-1. The Lambert-Beer law is abided in the concentration range of 2-70 μg/mL. In order to validate the
method, the linearity, the limit of detection (LOD), limit of quantification (LOQ), selectivity, precision, accuracy
and recovery have been examined according to ICH guidelines. The LOD and LOQ values are calculated to
be 0.5052μg/mL and 1.5310 μg/mL  respectively. The percent recovery ranged from 98.088 to 101.988 %.
No interferences from the common excipients were detected and therefore the method is considered specific.
The proposed method was successfully applied for the quantitative determination of zofenopril from
pharmaceutical dosage form.
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Zofenopril, (2S,4S)-1-[(2S)-3-(benzoylsulphanyl-2-
methylpropanoyl]-4-phenylsulphanylpyrrolidine-2-
carboxylic acid, (fig. 1) is a  sulphur containing angiotensin-
converting enzyme (ACE) inhibitor characterized by high
lipophilicity (log P = 3.5) and low water solubility [1]. It
exhibits selective and sustained cardiac ACE inhibition
which makes it effective and well-tolerated in the
treatment of cardiovascular diseases such as: essential
hypertension, acute myocardial infarction, heart failure, and
slows the development of atherosclerosis [1-5]. Due to
the presence of sulphur in its molecule, zofenopril
possesses antioxidant and cardioprotective activity,
responsible for the prevention of the coronary events post
myocardial infarction [2,3,5].
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Spectrophotometric methods still have practical and
economical advantages over the other methods, and thus
are widely used for the assay of pharmaceuticals in bulk
and in dosage forms [14, 15]. In the literature there has
been reported a derivative UV spectrophotometric method
for simultaneous determination of zofenopril and
hydrochlorothiazide in pharmaceutical dosage form [16].

In this study a simple and reproducible UV spectro-
photometric method for the assay of zofenopril in bulk and
in pharmaceutical formulation is developed and validated.

Experimental part
Apparatus

SPECTRONIC UNICAM – UV 300 UV-VISIBLE double
beam spectrophotometer with 1 cm matched quartz cells
has been used for all spectrophotometric measurements.

Materials and reagents
All the chemicals used have been of analytical reagent

grade. Distilled water has been used to prepare all
solutions. ZOMEN tablets containing 7.5 and 30 mg
zofenopril calcium have been purchased from the local
market.

Standard drug solution
Pharmaceutical grade of zofenopril calcium salt (ZOF)

was kindly provided by Berlin-Chemie Menarini (Berlin,
Germany). A stock standard solution of 200 μg/mL ZOF
was prepared by dissolving 20 mg of pure drug in distilled
water and diluting to 100 mL in a calibrated flask with
distilled water. The standard ZOF solution of 100 μg/mL
was prepared from the stock solution, by appropriate water
dilution.

Fig. 1. Zofenopril
chemical structure

Several analytical methods including radioimmuno-
assay [6], gas chromatography with mass detection [7]
and HPLC-mass spectrometry [8-11] have been developed
for the determination of zofenopril and its active metabolite
zofenoprilat in human plasma. Most of these methods
involve chemical derivatization and require the usage of
expensive equipment and reagents. A HPLC-DAD method
and a RP-LC method have been reported for the assay of
zofenopril in the presence of hydrochlorothiazide in oral
pharmaceutical formulation [12, 13].
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Proposed procedure
Different aliquots of 100 μg/mL ZOF solution were

accurately measured and transferred into a series of 10
mL volumetric flasks and the volume has been made up to
the mark with distilled water to obtained final
concentration of 2, 5, 10, 20, 30, 40, 50, 60, 70 μg/mL  ZOF.
The absorbance has been measured at 248 nm against
distilled water as a blank. The calibration graph has been
performed by plotting the measured absorbance values
versus concentration values.

Procedure for pharmaceutical formulation
Twenty tablets have been accurately weighed and

powdered. A quantity of powder containing 10 mg of ZOF
has been transferred into a 100 mL volumetric flask with
60 mL distilled water. The mixture has been shaken for 20
min, diluted to volume with distilled water and then filtered
using 0.2 μm Nylon filter membrane. The filtrate has been
subsequently subject to analysis using the above described
procedure.

Results and discussions
The absorbtion spectra of ZOF present maximum at

248 nm, which was the wavelength used (fig. 2)

Method validation
The proposed method has been validated according to

the present International Conference of Harmonization
(ICH) guidelines [17].

Linearity and sensitivity
A linear correlation between the absorbance and the

concentration of ZOF has been obtained in the range of 2-
70  μg/mL ZOF (fig. 3). The calibration graph is described
by the equation:

 Y = a + bC

where Y = absorbance, a = intercept, b = slope and C =
concentration in  μg/mL, which have been obtained by the
least squares method. The intercept, slope and correlation
coefficient are presented in table 1. The sensitivity
parameters such as molar absorptivity and Sandell
sensitivity are also presented in table 1.

Limit of detection and quantification
The ICH guidelines were followed in order to determine

the LOD and LOQ. Accordingly, the method based on the
standard deviation has been applied, so that three and ten
times the standard deviation values of the response and
the slope of the calibration curve has been used to
calculate the LOD and LOQ. The computed values were
found to be 0.5052 and 1.5310  μg/mL, respectively.

Selectivity
The proposed method was tested in order to assess its

selectivity using the artificial mixture analysis. It has been
confirmed that the measured absorbance was only
produced by the analyte. A synthetic mixture was prepared,
containing zofenopril (20 mg) as zofenopril calcium salt
(21.96 mg), talc (100 mg), starch (150 mg), lactose (180
mg) and magnesium stearate (50 mg). The extract was
yielded according to the procedure that was described for
tablets and subsequently analyzed using the procedure that
was earlier described. The replicate analysis (n = 5) for a
concentration level of 30 μg/mL ZOF has yielded the %
ZOF recovery at 100.30 ± 1.19, and thus revealed that the
inactive ingredients did not interfere with ZOF
determination.

Precision and accuracy
Intra-day and inter-day precision values have been

calculated by replicate analysis (n = 5) of calibration
standard, at three different concentration levels, during the
same day, and then during five consecutive days. The RSD
(%) values of intra-day and inter-day measurements have
indicated good precision (table 2).

Accuracy, defined as the closeness between the
reference and the found values, has been evaluated as
percentage relative error between the measured and
theoretical concentration of ZOF. The results are presented
in table 2, and show good accuracy for this method.

Application to pharmaceutical formulation
The proposed method has been applied to the

quantification of ZOF, in tablets of available commercial

Fig. 2. UV absorbtion spectra of ZOF 2-70 μg/mL in distilled
water

Table 1
REGRESSION PARAMETERS AND SENSITIVITY VALUE

Fig.3. Calibration curve of ZOF
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brand ZOMEN tablets and the results are presented in table
3.

The values of the active substance recovery from
pharmaceutical formulation ZOMEN tablets is between
98.997 and 99.523% for 7.5 mg/tablet, respectively between
99.357 and 100.003% for 30 mg/tablet, thus confirming
the repeatability and the reproductibility of the proposed
method.

Recovery analysis
The validity and the accuracy of the proposed method

have been further demonstrated by performing recovery
studies. Pre-analyzed tablet powder was spiked with pure
ZOF at three concentration levels (50, 100 and 150 % of
that present in tablet powder), and the total amount has
been found using the proposed method. The percentage
values for ZOF added recovery are ranging between 98.088
and 101.988, with a standard deviation of 0.377 – 1.248%,
which reveals a good recovery (table 4)

Conclusions
In this paper, a simple, rapid, sensitive, accurate and

precise UV spectrophotometric method has been
developed and validated for the quantification of zofenopril
calcium in bulk and in pharmaceutical formulation. It has
been found that common excipients present in the
pharmaceutical formulation did not interfere with the
proposed method and can be used for the routine analysis
of ZOF in bulk and in marketed formulation.
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