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ABSTRACT

Perindopril erbumine is one of the newly used non-peptide Angiotensin II receptor antagonist, and is used
for the treatment of patients with hypertension and symptomatic heart failure. An approach for forced
degradation was successfully applied for the development of Stability indicating HPTLC method for
determination of Perindopril erbumine in the presence of its degradation products. The method was based
on the separation of Perindopril from its degradation product on plates precoated with silica gel 60 Fjs4.
The mobile phase used was Dichloromethane : Methanol : Glacial acetic acid in the ratio of 9:0.8:0.1
v/v/v. The drug showed considerable absorbance at 215 nm. Stress testing of Perindopril erbumine was
carried out according to the International Conference on Harmonization (ICH) guideline Q1A (R2). The
drug was subjected to acid hydrolysis, base hydrolysis, neutral hydrolysis, oxidation, thermal degradation
and photostability studies to apply stress conditions. There was no interference between the drug peak and
that of the degradation product; therefore the method was specific for determination of Perindopril
erbumine in presence of the degradation product. The method was successfully validated according to
ICH Harmonized Tripartite guidelines. The Linearity of the proposed method was found to be in the
concentration range of 1-5 pg/band.

KEYWORDS: Perindopril erbumine, High Performance Thin Layer Chromatography, Stability
Indicating.

INTRODUCTION

Perindopril erbumine (285,3aS,7aS)-1-[(S)-N-[(S)-1-carboxybutyl] alanyl] hexahydro-2-indoline
carboxylic acid 1-ethyl ester, is one of the non-peptide Angiotensin II receptor antagonists, and is used for
the treatment of patients with hypertension and symptomatic heart failure '.
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Structure of Perindopril erbumine
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A literature survey revealed that perindopril, an active pharmaceutical ingredient (API) is
official in the British Pharmacopoeia >. Upon detailed literature survey it was found that, Perindopril has
been analyzed by many methods either individually or in combination with some drugs which include
HPLC, microcalorimetry and RP-HPLC in combination with losartan and indapamide *°. However, only
one stability indicating HPLC method has been reported for Perindopril in combination with
Indapamide’.

To the best of our knowledge, no stability indicating HPTLC (High Performance Thin Layer
Chromatography) method has been described for Perindopril erbumine singly. The present work describes
the simple, accurate, precise, sensitive stability indicating HPTLC method for the determination of
Perindopril erbumine in presence of its degradation product. Stability testing of Perindopril erbumine was
carried out according to the International Conference on Harmonization (ICH) guidelines *°. The
proposed stability indicating HPTLC method was able to separate drug peak from its degradation product.
The method was validated according to the ICH guidelines '

MATERIALS AND METHODS

Materials

Perindopril erbumine was provided as a gift sample by Matrix Laboratories, Hyderabad. Drug was used
as such, without any further purification. Methanol (AR grade), Dichloromethane (AR grade) and Glacial
acetic acid (AR grade) were purchased from S. D. fine chemical Laboratories, Mumbai, India.
Instruments and Chromatographic conditions

Chromatographic separation of drug was performed on Aluminium plates precoated with silica gel 60
F»s4, purchased from E-Merck, Germany. Sample was applied on the plate as a band with 4 mm width
using Camag 100 pl sample syringe (Hamilton, Switzerland) with a Linomat 5 applicator (Camag,
Switzerland). Linear ascending development was carried out in a twin trough glass chamber (for 10 x 10
cm) and a densitometric scanning was performed using Camag TLC scanner 3, operated by winCATS
software (Version 1.4.3, Camag). Chamber saturation time was 15 min, migration distance was 90 mm,
and slit dimensions were 3.00 x 0.45 mm.

Selection of detection wavelength

After chromatographic development, bands were scanned in the range of 200-400 nm and the spectrum
was obtained. Perindopril showed considerable absorbance at 215 nm (Figure 1).

Method Development

Method development for resolution of Perindopril erbumine from its degradation peaks was started with
the development of densitogram with neat solvents in different ratios and combinations of Toluene, Ethyl
acetate, Methanol, Dichloromethane, Triethylamine, and Glacial acetic acid. Finally, Dichloromethane:
Methanol: Glacial Acetic acid (9:0.8:0.1 v/v/v) was selected as a mobile phase with good resolution from
the degradation peaks at R¢0.56 + 0.02.

Preparation of Stock and Standard Solutions

Standard stock solution of Perindopril was prepared by dissolving 10 mg of drug in 10 ml of methanol to
get concentration of 1000pg/ml. 5 ml of standard stock solution of Perindopril was then diluted to 10 ml
with methanol to get working standard solution 500ug/ml. From the resultant solution, 2, 4, 6, 8, and 10
ul were applied on TLC plate, at a distance of 10 mm from both x-axis and y-axis.

Stress Degradation studies

Degradation under acid catalysed hydrolytic condition

To 5 ml of 5000 pg/ml solution of Perindopril, 5 ml of 1M HCI was added. The volume was made up to
50 ml with methanol. The above solution was then refluxed for 1 hour at 80° C, cooled to room
temperature and again made up the volume to 50 ml with methanol to get the final concentration of 500
pg/ml. 6 pl of resultant solution was then applied on TLC plate and densitogram was developed. The
degradation peaks (if any) were then determined by spotting 10 times (60 pl) the initial concentration.
Degradation under alkali catalysed hydrolytic condition

To 5 ml of 5000 pg/ml solution of Perindopril, 5 ml of 0.5M NaOH was added. The volume was made up
to 50 ml with methanol. The above solution was then refluxed for 30 minutes at 80° C, cooled to room
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temperature and made up the volume to 50 ml with methanol to get the final concentration of 500 pg/ml.
6 ul of resultant solution was then applied on TLC plate and densitogram was developed. The degradation
peaks (if any) were then determined by spotting 10 times (60 pl) the initial concentration.

Degradation under neutral hydrolytic condition

To 5 ml of 5000 pg/ml solution of Perindopril, 5 ml of Distilled Water was added. The volume was made
up to 50 ml with methanol. The above solution was then refluxed for 1 hour at 80° C, cooled to room
temperature and again made up the volume to 50 ml with methanol to get the final concentration of 500
pg/ml. 6 ul of resultant solution was then applied on TLC plate and densitogram was developed. The
degradation peaks (if any) were then determined by spotting 10 times (60 pl) the initial concentration.
Degradation under oxidative condition

To 5 ml of 5000 pg/ml solution of Perindopril, 5 ml of H,O, was added. The volume was made up to 50
ml with methanol. The above solution was then refluxed for 1 hour at 80° C, cooled to room temperature
and again made up the volume to 50 ml with methanol to get the final concentration of 500 pg/ml. 6 pl of
resultant solution was then applied on TLC plate and densitogram was developed. The degradation peaks
(if any) were then determined by spotting 10 times (60 pl) the initial concentration.

Degradation under dry heat

Dry heat studies were performed by keeping drug sample in oven (80° C) for 24 hours. 10 mg of exposed
drug was weighed accurately and transferred to a 10 ml volumetric flask and dissolved in methanol, the
volume was then made with methanol to get concentration of 1000 pg/ml. 5 ml of the resultant solution
was then diluted to 10 ml with methanol to get the concentration of 500 pg/ml. 6 ul of resultant solution
was applied on TLC plate and densitogram was developed. The degradation peaks (if any) were then
determined by spotting 10 times (60 pl) the initial concentration.

Photo-degradation studies

The photochemical stability of the drug was studied by exposing the drug to UV light providing
illumination of NLT 200 watt hr/m’ followed by visible light providing illumination of NLT 1.2 million
lux-hr. After exposure, accurately weighed 10 mg of drug was transferred to 10 ml of volumetric flask;
the volume was made up with methanol (1000 pg/ml). 5 ml of the resultant solution was then diluted to
10 ml with methanol to get the concentration of 500 ug/ml. 6 ul of resultant solution was applied on TLC
plate and densitogram was developed. The degradation peaks (if any) were then determined by spotting
10 times (60 pl) the initial concentration.

Method Validation

Linearity and Range

The linearity of an analytical procedure is its ability to obtain test results which are directly proportional
to the concentration of analyte in the sample. Linearity was studied by analyzing five concentrations of
the drug, and process was repeated for five times. It was done in the concentration range of 1-5 pg/band.
Precision

Precision of the system was evaluated by analyzing six independent sample preparations obtained from
homogenous sample and % RSD value obtained was calculated to determine any intra-day variation.
These studies were also repeated on different days to determine inter-day variation.

Accuracy

To check accuracy of the method, recovery studies were carried out by addition of standard drug solution
to pre-analyzed sample solution at three different levels of 80, 100 and 120 %. Mean % recovery for
Perindopril was then determined.

Limit of detection and limit of quantitation

The detection limit of an individual analytical procedure is the lowest amount of analyte in a sample,
which can be detected but not necessarily quantitated as an exact value. The quantitation limit of an
individual analytical procedure is the lowest amount of analyte in a sample, which can be quantitatively
determined with suitable precision and accuracy.
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Specificity

The specificity of the method was ascertained by peak purity profiling studies. Purity of the drug peak
was ascertained by analyzing the spectrum at peak start, middle and at peak end.

Robustness

Robustness of the method was determined by making slight deliberate changes like chamber saturation
time and + 2% variation in mobile phase compositions.

RESULTS AND DISCUSSION

Development of the optimum mobile phase

TLC procedure was optimized with a view to develop a stability indicating method for determination of
Perindopril. The drug reference standard was spotted on TLC plate and developed in different solvent
systems. Best suited mobile phase was found to be Dichloromethane : Methanol : Glacial Acetic Acid
(9:0.8:0.1 v/v/v) with R¢ 0.56 + 0.02 (Figure 2).

Stress degradation studies

The degradation study indicated that Perindopril is degraded in acid, base, oxidation and to some
extent in neutral hydrolysis, thermal and photodegradation. Results of the stress degradation studies are
presented in Table 1. An additional peak was observed for acid induced degradation at Rf 0.81 (Figure 3
and 4) and degradation under oxidative condition at Rf 0.08 (Figure 6). By comparison of the overlain
spectra of the drug peak and an additional peak, it was confirmed that an additional peak observed is the
product of degradation (Figure 5 and 7).

Jogia H., et. al.” reported 2.78 % degradation upon acid hydrolysis (1 M HCI for 30 min. at 100°
(), 10.55 % degradation upon base hydrolysis (0.1 M NaOH for 5 min. at room temp.), 78.86 % upon
thermal degradation (80° C for 24 hrs) and 0.76 % upon photodegradation (1.2 million lux-hr). Whereas,
Perindopril was found to be stable upon oxidative degradation (10 % H,O, for 2 hrs at 40° C).

However, variation in stress degradation pattern was found in the present study as compared to that
observed by Jogia H., et. al. 26.27% degradation was found upon acid hydrolysis (1 M HCI refluxed for 1
hr), 42.27 % degradation upon base hydrolysis (0.5 M NaOH refluxed for 30 min.), 31.2% upon oxidative
degradation (30 % H»O, refluxed for 1 hr), 19.81 % upon neutral hydrolysis (water refluxed for 1 hr),
8.35 % upon photodegradation (1.2 million lux-hr), whereas it was found to be relatively stable, 6.78 %
upon thermal degradation (80° C for 24 hrs).

Validation of the developed stability indicating method

HPTLC method was validated as per the ICH guidelines. The developed method was found to be linear
within the range of 1-5 pg/band with r* value of 0.998. The accuracy of method was determined at 80,
100 and 120 % level. The % recovery was found to be within the limits of 98 % to 102 % for Perindopril
erbumine. Precision was calculated as interday and intraday variations. For Intraday precision, % RSD
(Relative Standard Deviation) was found to be not more than 1 % and for Interday precision it was found
to be not more than 1.5 %. For robustness studies, there were no significant changes in Rf and peak areas,
which demonstrated that the developed HPTLC method is robust. Limit of detection and limit of
quantification was found to be 250 ng/band and 825 ng/band respectively. Peak purity was found to be
more than 0.995, which demonstrated that the method is specific.
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Table 1: Summary of Stress Degradation Study

Rf of ;
i Peak Purit
Stress Condition A?;ay Degrao/datlon degradation Y

’ ’ product r(s,m) r(m,e)
Acid degradation
(1 M HCl refluxed for 1 hr) 73.73 26.27 0.81 0.9998  0.9992
Base degradation
(0.5 M NaOH refluxed for 30 57.73 42.27 - 0.9975  0.9986
min.)
Neutral hydrolysis 80.19 19.81 - 0.9996  0.9998
(water refluxed for 1 hr)
Oxidative degradation 68.8 31.2 0.08 0.9987  0.9996
(30 % H,0; refluxed for 1 hr)
Thermal degradation 93.22 6.78 - 0.9992  0.9984
(80° C for 24 hrs)
Photodegradation 91.65 8.35 - 0.9997  0.9998

(1.2 million lux-hr)
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Figure 1: UV spectrum of Perindopril erbumine
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Figure 2: Representative densitogram of Blank i.e; methanol (A) and of Perindopril erbumine 2

ng/band, Rf - 0.56 = 0.02 (B).
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Figure 3: Representative densitogram of HCI1 Blank (A) and acid induced degradation of
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Perindopril erbumine, 3 pg/band (B).
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Figure 4: Representative densitogram of acid induced degradation of Perinopril erbumine (30
pg/band, Rf — 0.56 + 0.02) and of the degradation product (Rf — 0.81).
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obtained after acid induced degradation.

Overlain spectra of Perindopril erbumine and the product of degradation (Rf 0.81)
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Figure 6: Representative densitogram of H,O; Blank (A) and oxidative degradation of Perindopril,
30 ng/band, Rf — 0.56 £ 0.02 with product of degradation at Rf — 0.08 (B).
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Figure 7: Overlain spectra of Perindopril erbumine and the product of degradation (Rf 0.08)
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