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Determination of Ramipril in Pharmaceutical Dosage Forms
by Reversed-Phase Liquid Chromatography
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A rapid and sensitive HPLC method was developed for the esti-
mation of ramipril in pharmaceutical dosage forms. Ramipnil was
chromatographed on a reverse phase C18 column, mobile phase
consisting of 0.05 M KH;PQy, acctonitrile and methanol in the ratio
of 40 : 40 : 20. The mobile phase was pumped at a flow rate of 1.0
mL/min and the eluent was monitored at 216 nm. The calibrauon
curve was linear in the range of 0.5-50 pg/mL. The results of the
study show that the present HPLC method is simple, precise, spe-
cific, less time consuming and accurate for the estimation of ramipril
in pharmaceutical dosage forms.
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INTRODUCTION

Ramipril (RAM) is a 2-aza-bicyclo [3,3,0]-octane-carboxylic acid derivative
chemically (2s, 3as. 6as)-1[{{S)-N-[(S)-1-carboxy-3-phenyl propyljalanyljocta-
hydrocyclopenta [blpyrrole-2-carboxylic acid, I-ethyl ester. Ramipril inhibits
angiotensin-converting enzyme (ACE) in human subjects and animals. ACE 1s a
peptidyl dipeptidase that catalyzes the conversion of angiotensin-I to the vaso-
constrictor substance, angiotensin-II. Angiotensin-I also stimulates aldosterone
secretion by the adrenal cortex. Inhibition of ACE results in decreased plasma
angiotensin-Il, which leads to decreased vasopressor activity and to decreased
aldosterone secretion. The later decrease may result in a small increase of serum
potassium.

Literature survey reveals that few HPLC'™, spectrophotometric methods’™,
gas chromatography'®, atomic absorption spectroscopy'’, radio immuno assay'?
potentiometric methods', TLC'* and LCMS'" ' were reported for its analytical
monitoring in either biological fluids or formulations. In this attempt the author
has developed a sensitive and precise HPLC method for the determination of
- RAM in bulk samples and pharmaceutical formulations by using a C18 column
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[(Kromosil BDS C-18 (250 x 4.6) mm. packed with 5 micron)] mobile phase
combination {0.05 M KH,PQ, : acetonitrile : methanol (pH adjusted to 3.0 with
orthophosphoric acid) 40 : 40 : 20].

EXPERIMENTAL

Quantitative HPL.C was performed on a gradient HPLC waters with Shimadzu
I0AT vp series HPLC pump, SIL 10AD vp series auto sampler equipped with a
20 uL sample loop and SPD 10A vp dual absorbance detector. The output signal
was monitored and integrated using Shimadzu CLASS-VP Version 6.12 SP1
software. Kromosil BDS C-18 (250 x 4.6 mm, packed with 5 micron) column
was used for the separation.

Reagents used:  Acetonitrile HPLC grade (E. Merck). potassum dihydrogen
phosphate Excelar grade (Qualigens), orthophosphoric acid Excelar grade
(Qualigens) and methanol HPLC grade (E. Merck) and used as supplied.

Mobile phase and stationary phase: A mixture of 0.05 M KH,PO,:
acetonitrile : methanol (40 : 40 : 20, v/v), adjusted to pH 3.0 with orthophosphoric
acid was used as a mobile phase. A Kromosil BDS C-18 column {250 x 4.6 mm,
packed with 5 pm) was used as a stationary phase.

Standard stock solution: Standard stock solution was prepared by dissolv-
ing accurately weighed 20 mg of RAM in 100 mL of methanol (©.2 mg/mL).

Working standard solution: A S mL volume of standard stock solution was
diluted to 50 mlL. with mobile phuxe. This solution was used as working standard
for assay analysis.

Sample solutions

Capsules:  Twenty capsules were weighed and crushed to a fine powder. An
accurately weighed portion of this powder equivalent to 25 mg of RAM was taken
in a 50 ml volumetric flask: about 30 mlL. of methanol was added to it and the
flask was kept in an ultrasonic bath for 10 min. The solution was then diluted 1o
50 mL. with methanol. This solution was then centrifuged; 2 mL of the supernatant
solution was diluted to 50 mL with mobile phase and used for the analysis.

Calibration: Aliquots of standard stock solution of RAM were taken in
different standard volumetric flasks and diluted with mobile phase to obtain the
final concentrations of RAM in the range 0.5-50 pg/ml.. Each prepared solution
was injected into the chromatograph. The evaluation of RAM was performed with
UV detector at 216 nm. Peak areas were recorded for all the chromatograms.
Calibration curve was constructed by plotting peak areas (Y-axis) against the
amount of drug in gg/mlL (X-axis) and the lincar relationship was evaluated by
calculation of regression line by the method of least squares.

Assay: Each working standard and sample solution were injected into the
chromatograph and the peak areas were recorded as described in the calibration
procedure. From the peak area of RAM in standard and sample solutions the
amount of RAM was computed by external standard quantification.
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RESULTS AND DISCUSSION

Chromatography: To develop the HPLC method for the determination of
ramipril (RAM). different mobile phases were employed. Initially a mobile phase
consisting of 0.05 M KH,PO, : acetonitrile : methanol in the ratio of 30 : 30 : 40
were tried. Kromosil BDS-C 18. column 250 x 4.6 mm packed with 5 microns was
used. Early elution with tailing of peaks was observed in the above condition. Then
the composition of mobile phase was changed in the ratio of 40 :35:25; under
these conditions broad peak shape and pronounced tailing was observed. For the
same mobile phase, the ratio of KH,POy, acetonitrile and methanol was changed to
40 - 40 - 20 and used as eluent. RAM was eluted at around 4.8 min with symmetric
peak shape. A typical chromatogram of RAM is shown inFig. 1.
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Fig. b Mode! chromatogram for Ramuprit (RAM)

The wavelength of 216 nm was selected from the UV detection because at this
wavelength RAM exhibits a maximum,

System suitability: To ascertain the effectiveness of system suitability test.
five replicate injections of freshly prepared standard stock solution of RAM (5
pg/mL) were injected into the chromatograph and the relative standard deviation
(RSD) of peak area was calculated. Observed RSD was 0.29% (USP hIimit is not
more than 2%).

Linearity, limit of detection and limit of quantification:  The plotof the peak
area vs. the respective concentration of RAM was found to be finear in the range of
0.5-50 pg/mL. The calibration curve could be represented by the following lincar
regression equation: ’ '

Yam =095 x 107 +0.1140x 10° X (r=0.9998)

where Y is area, X is concentration in pg/mL and r is correlation coefficient.
The limit of detection (LOD) and the limit of quantification (LOQ) of RAM
were calculated by using equations given in the International Conference on
Harmonization (ICH) Guidelines' .
The limits of detection and the limits of quantification for RAM were found 1o be
0.3 and 0.9 pg/ml.. respectively.
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Accuracy and precision: To study the accuracy and the precision of the
proposed methods. recovery experiments were carried out by standard addition
technique. Five ditferent levels of standards were added to preanalysed capsule
samples and each level was repeated three times. The percentage recoveries were
calculated and the results obtained are shown in Table-2. The percentage recovery
was in the range of 100.55-100.41%. These results indicate that the method is
accurate and precise and also there is no interference due to the excipients present

in the formulations.
TABLE-1

OPTICAL AND REGRESSION CHARACTERISTICS OF THE
PROPOSED HPLC METHOD FOR RAMIPRIL

Parameter ' Method
Detection wavelength (nm) 216
Lincarity range (pg/mb) ‘ 0.5-50
Detection limits (pg/mb) 02183 x 15°
Regression equation (Y =a + hC)
Slope (b) 0.1140 x 15°
Srandard deviation of slope (Sy) 0.00125 x 15"
Intercept (a) ‘ ‘ 0951 x 15°
Siandard deviation of intercept (52 (.83 x l():
Standard error of estimation (Se) 0.791 x 10"
__Corselation cocfficient | 09998
TABLE-2
RESULTS OF THE RECOVERY ANALYSIS
Amount of Amount Total A ,
) : no
. drug from of drug  (theoreucal) et R.S.D Recovery
Sample . found - ’
tables/suspen- added amount of (me) (0} )
L " (V
ston (mg) (mg) drug (mg) me
CARDIOPRIL 5.0 0.0 5.0 5.02 0.23 100.55
(Capsules)
HOPECARD 5.0 25 7.5 7.47 0.54 99 .89
(Capsules)
RAMAELE 5.0 L 5.0 10.0 | 10.03 0.86 100,30
(Capsules)
RAMIPRES 5.0 15 12.5 12.54 0.16 100.41
(Capsules) :

Conclusions: The proposed method is simple, precise, accurate and rapid for
the determination of RAM from formulations. Hence it can be easily and
conveniently adopted for the routine quality control analysis.
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