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Abstract

A novel stability-indicating LC assay method was developed and validated for quantitative determination of epinastine in
bulk drugs and in pharmaceutical dosage form in the presence of degradation products generated from forced degradation
studies. An isocratic, reversed phase LC method was developed to separate the drug from the degradation products, using an
YMC ODS A- C18 (250 mm x 4.6 mm, 5 um) column, and 0.05% v/v trifluroacetic acid and acetonitrile (65:35 v/v) as a
mobile phase. The detection was carried out at the wavelength of 220 nm. The epinastine was subjected to stress conditions
of hydrolysis (acid, base), oxidation, photolysis and thermal degradation. Degradation was observed for epinastine in base,
thermal and in 30% H,0O, conditions. The drug was found to be stable in the other stress conditions attempted. The
degradation products were well resolved from main peak. The percentage recovery of epinastine was ranged from (99.57%
to 100.25%). The developed method was validated with respect to the linearity, accuracy (recovery), precision, specificity

and robustness. The forced degradation studies prove the stability indicating power of the method.
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Introduction

Epinastine is chemically (RS)-3-amino-9,13b-dihydro-1H-
dibenz(c,f)imidazo(1,5-a) azepine'. Epinastine is a selective
H,-receptor antagonist and also has an antiallergic effect by
inhibiting the release of allergy-inducing substances such as
histamine. Usually epinastine is used to treat bronchial
asthma, allergic rhinitis, urticaria, eczema, dermatitis,
pruritus cutaneous, prurigo and psoriasis vulgaris with
pruritus >°

A literature survey reveals that several methods were
reported for the estimation of epinastine in plasma, serum
and in tablet by high-performance liquid chromatography
and by capillary electrophoresis’®. Liquid Chromatographic
and Ultraviolet Derivative spectrophotometric methods for
determination of epinastine hydrochloride in coated tablets
were reported®?. Potentiometric determination of epinastine
was also reported™’. Literature survey reveals that, there is no
stability-indicating HPLC assay method for determination of
epinastine in bulk drug and pharmaceutical dosage form in
presence of its degradants formed in stress conditions of
hydrolysis (acid and alkali), oxidative, photolysis and
thermal for degradation of epinastine. In the present research
article, we report the development and validation of a
stability indicating HPLC method for the determination of
epinastine as bulk drug and pharmaceutical dosage form. It
separates the drugs from the degradation products form under
ICH suggested stress conditions (hydrolysis, oxidations,
photolysis and thermal stress)**™®. We developed a rapid,
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robust and economic method which separates the degradation
products from main peak. The main advantages of developed
method are that method is useful for routine analysis in
quality control labs due to short run time. The developed
method is stability indicating and can be used for assessing
the stability of epinastine in bulk drugs and pharmaceutical
dosage form  The developed method was validated with
respective linearity, accuracy, precision, LOD, LOQ and
robustness.

Material and Methods

Epinastine bulk drug (purity 99.8) was obtained from
Transchem Ltd (Mumbai, India) and Alesion tablet (20 mg)
were obtained from market. Trifluroacetic acid and
Hydrochloric acid were obtained from Merck fine chemicals,
India Limited. Acetonitrile, hydrogen peroxide, sodium
hydroxide were obtained from Rankem laboratories, India.
All chemicals and reagent were used have analytical or
HPLC grade. UV cabinet was used of Kumar made, (India).
Milli-Q-Water was used throughout the experiment.

Chromatographic Conditions: HPLC system used was an
Agilent Technology (1100 series, Germany), system
equipped with auto sampler, quaternary pump, degasser and
a UV Detector. The out-put signal was monitored and
processed using Agilent Chemstation software. The
chromatographic column YMC ODS A (250 x 4.6 mm, 5
um, YMC Co. Ltd) was used. The instrumental setting of
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flow was 1 ml/min. The injection volume was 10 pL. The
detection wavelength was 220 nm.

Mobile Phase: The Mobile Phase consists of buffer and
acetonitrile in the ratio of (65:35 v/v). The buffer used in the
mobile phase contained 0.05%v/v Trifluroacetic acid in
double -distilled water. The mobile phase was premixed and
filtered through a 0.45 um nylon filter and degassed.

Preparation of Standard stock solutions: All solutions
were prepared on a weight basis and solution concentrations
were also measured on weight basis to avoid the use of an
internal standard. Solution of epinastine was prepared by
dissolving the drug in the diluents and diluting them to the
desired concentration. Diluent was composed of water and
acetonitrile in the ratio of (70:30 v/v). A 75 mg of epinastine
was accurately weighed, transferred in a 50 ml volumetric
flask, dissolved and diluted to 50 ml with the diluent, from
this stock solution 5 ml of solution transferred in to 100 ml
volumetric flask and diluted to volume with diluent. This
final solution contained 75 pg/ml of epinastine.

Sample solution (Tablets): Twenty tablets of Epinastine
(Alesion 20) were finely ground using agate mortar and
pestle. The ground material, which was equivalent to 75 mg
of the active pharmaceutical ingredient, was extracted into
diluent in a 50 ml volumetric flask by vortex mixing
followed by ultra sonication and make up the volume by
diluent. The solution was filtered through 0.45-micron filter
and an appropriate concentration of sample (75 pg/ml
concentration) was prepared in diluent at the time of analysis.

Specificity/ Selectivity: Specificity is the ability of the
method to assess unequivocally the analyte in the presence of
components, which may be expected to be present.
Typically, these might include degradation products, matrix
etc’. The specificity of the developed LC method for
Epinastine was carried out in the presence of its degradation
products. Stress studies were performed for epinastine bulk
drug to provide an indication of the stability indicating
property and specificity of the proposed method. Intentional
degradation was attempted to stress condition exposing it
with acid (1IN hydrochloric acid), alkali (0.1 N NaOH),
hydrogen peroxide (30%), heat (80°C) and UV light (254 nm
and 366 nm wavelength) to evaluate the ability of the
proposed method to separate epinastine from its degradation
products. For light study, study period was 48 h where as for
acid, oxidation and base 3 h, for heat 24 h. Peak purity of test
was carried out for epinastine by using PDA detector in
stress samples. Assay studies were carried out for stress
samples against epinaststine reference standard and the mass
balance (% assay + % sum of all impurities + % sum of all
degradants) was calculated. \The excipient mixture present in
Alesion 20 tablets was injected in the optimized conditions to
show the specificity of the method in formulation of
epinastine.
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Procedure for forced degradation study of Epinastine:
Acidic Degradation: About 75 mg of epinastine was
accurately weighed and dissolved in 10 ml diluent, then 10
ml of 1.0 N. HCI added and kept at 60 °C about 3 h in water
bath, the solution was allowed to attend ambient temperature
then solution was neutralized by 1.0 N NaOH to pH 7 and
volume made up to 50 ml with diluent, from this solution 5
ml of solution transferred in to 100 ml volumetric flask and
diluted to volume with diluent.

Alkali Degradation: About 75 mg of epinastine was
accurately weighed and dissolved in 10 ml diluent, then 10
ml of 0.1 N. NaOH added and kept at 60°C 3 h in water bath,
the solution was allowed to attended ambient temperature.
Then solution was neutralized by 0.1N HCI to pH 7 and
volume made up to 50 ml with diluent, from this solution 5
ml of solution transferred in to 100 ml volumetric flask and
diluted to volume with diluent .

Oxidative Degradation: About 75 mg of epinastine was
accurately weighed and dissolved in 10 ml diluent , then 10
ml of 30% H,O0, solution added and kept 60°C about 3 h in
water bath, the solution was allowed to attended ambient
temperature. Then volume made up to 50 ml with diluent,
from this stock solution 5 ml of solution transferred in to 100
ml volumetric flask and diluted to volume with diluent.

Thermal Degradation: About 75 mg of drug substance kept
at 80°C for 48 h then the solution was prepared to achieve
final concentration 150 pg/ ml.

UV Degradation: About 75 mg of drug substance were
exposed to UV short (254 nm) and UV long (366 nm) light
for 48 h. then the solution was prepared to achieve final
concentration 150 pg/ ml..

Results and Discussion

Optimization of chromatographic conditions: The primary
target in developing this stability-indicating HPLC method is
to achieve the resolution between epinastine and its
degradation products. To develop stability indicating method
different stationary phases like C18, CN, different mobile
phases containing buffers like phosphate, ammonium acetate
and trifluoroacetic acid with different pH (3-5) and organic
modifier (acetonitrile) were used. The data is shown in table
land 2.

Our objective of chromatographic method development was
to achieve peak tailing factor less than 2 and retention time in
between 3 to 10 minutes.

To achieve the separation of degradation products used
stationary phases of C-18 and combination of mobile phase
0.05%v/v trifluroacetic acid with acetonitrile. The separation
of degradation product and epinastine was achieved on YMC
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ODS A column and 0.05% v/v trifluroacetic acid: acetonitrile
(65:35 v/v) as a mobile phase and the column temperature
30°C. The tailing factor obtained was less than 2 and
retention time was also about 5 min for main peak and less
than 20 min for degradation products, which would reduce
the total run time and ultimately increase productivity and
reduce the cost of analysis as per sample. Forced degradation
study showed the method is highly specific and the entire
degradation products were well resolved from the main peak.
The developed method was found to be specific and method
was validated as per ICH guidelines .

Result of forced degradation experiments: From the
development studies, it was determined that aqueous
solution of trifluoroacetic acid 0.05% v/v and acetonitrile in
the ration of 65:35 (v/v), the flow rate of mobile phase was
1.0 ml/min. and column temperature at 30°C. The analyte
peak shape with less tailing, resolution from degradants and
the chromatographic analysis time was less than 20 min. In
optimized conditions analyte and its degradants were well
separated. Typical retention time of epinastine about 5.4 min.

Though conditions used for forced degradation were
attenuated to achieve degradation in the range of 10-30%,
this could not be achieved in case of acidic and photolytic
degradation even after exposure for prolonged duration®®.
During the initial forced degradation experiments, it was
observed that alkali hydrolysis was a fast reaction for
epinastine almost complete degradation occurred when 1.0N
NaOH solution is used. The drug showed extensive
degradation in alkali hydrolysis, oxidative condition and
thermal. Table 3 indicates the extent of degradation, peak
purity and assay of epinastine under various stress
conditions. Chromatographic peak purity data was obtained
from the spectral analysis report and a peak purity value
greater than 990 indicates a homogeneous peak. The peak
purity values for analyte peak in the range of 999-1000
indicating homogeneous peaks and thus establishing the
specificity of assay method. Figure: 2 to 8 shows the
chromatograms of diluent, epinastine tablet solution, alkali
hydrolysis blank, alkali hydrolysis degraded drug product,
oxidative blank, oxidative degraded drug product and
thermally degraded drug product respectively.

Method Validation: Precision: Assay of method precision
(intra-day precision) was evaluated by carrying out six
independent assays of tablets. The intermediate precision
(inter-day precision) of the method was also evaluated using
two different analysts, different HPLC systems and different
days in the same laboratory. The percentage of R.S.D and
mean of six assay values obtained by two analysts were 0.15,
99.69 and 0.19, 99.52 respectively. Data is shown in table 4.
Accuracy (Recovery test): Accuracy of the method was
studied by recovery experiments. The recovery experiments
were performed by adding known amounts of the drugs in
the placebo.
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The recovery was performed at three levels, 80%, 100%,
and 120% of the label claim of the tablet (20 mg of
epinastine). The recovery samples were prepared as
aforementioned procedure, and then 5 ml of epinastine
solutions were transferred into a 50 ml volumetric flask
and volume made up with diluent. Three samples were
prepared for each recovery level. The solutions were
then analyzed, and the percentage recoveries were
calculated from the calibration curve. The recovery
values for epinastine ranged from 90.57% to 100.25%
and the RSD % for nine determinations is 0.9%. Data is
shown in table 3.

Linearity The linearity of the response of the drug was
verified at seven concentration level, ranging from LOQ-
200% of the targeted level (75 pg/ml), of the assay
concentration. Linearity solutions were injected in triplicate.
The calibration graphs were obtained by plotting peak area
verses the concentration, data was treated by least-squares
linear regression analysis. The equation of the calibration
curve for analyte obtained y = 5267.5x — 4505.5, the
calibration graphs were found to be linear in the
aforementioned  concentrations. The  coefficient  of
determination is 0.999.

Limit of detection and Limit of quantification (LOD and
LOQ): For determining the limit of detection (LOD) and
limit of quantification (LOQ), a specific calibration curve
was constructed using samples containing the analyte in the
range of LOD and LOQ. The LOD and LOQ for the
epinastine in HPLC method was 0.05 and 0.18 pg/ml
respectively.

LOD and LOQ were calculated by using following
equations.

LOD =Cd x Syx /b
LOQ =Cqx Syx /b

Where, Cd/Cq is coefficient for LOD/LOQ); Syx is residual
variance due to regression; b is slope.

Precision at limit of quantification was checked by analyzing
six test solutions prepared at LOQ level and calculating the
percentage relative standard deviation of area which was less
than 1.8%.

Robustness: To determine the robustness of the
developed method experimental condition were
purposely altered and the resolution between epinastine
and base degradation product were evaluated. The flow
rate of the mobile phase was 1.0 ml/min. To study the
effect of flow rate on the resolution, it was changed by 0.1
units from 0.9 to 1.1 ml/min.
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The effect of percent organic strength on resolution was
studied by varying acetonitrile from -5 to +5%. The effect
of column temperature on resolution was studied at 25 °C
and 35 °C instead of 30°C, while the other mobile phase
components were held constant stated in
chromatographic condition. The resolution between
epinastine and base degradation product in robustness
study was not less than 3.0 at in all conditions. Also assay
was performed at each condition in triplicate. The data is
shown in table 6.

Stability of analytical solution: The stability of the
standard solutions and the sample solutions was tested at
intervals of 24, 48 and 72 h. The stability of solutions was
determined by comparing results of the assay of the
freshly prepared solutions. The RSD for the assay results
determined up to 72 h for epinastine was 0.47 %. The
assay values were within 0.7 % after 72 h. The results
indicate that the solutions were stable for 72 h at ambient
temperature.

Conclusion

The developed method is stability indicating and can be used
for assessing the stability of epinastine in bulk drugs and
pharmaceutical dosage form. The developed method can be
conveniently used for the assay determination of epinastine
in bulk drugs and pharmaceutical dosage form. The
developed HPLC method was specific, selective robust,
rugged and precise method. The developed HPLC method
can be conveniently used for assessing stability, assay,
related substances and dissolution of tablets of the
pharmaceutical dosage form containing epinastine in quality
control.
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Figure-1
Chemical structure of epinastine
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Chromatograms of diluents

DAD1 A, Sig=220,4 Ref=off (DEC08\V01JAN40.D)

300

250

200

150 —

100 —

50

Figure-3
Chromatogram of epinastine tablet Soln.
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Figure- 4

Chromatogram of base hydrolysis blank
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Figure- 5
Chromatogram of base hydrolysis of epinastine
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Figure-6
Chromatogram of oxidative degradation blank
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Figure- 7
Chromatogram of oxidative degradation of epinastine
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Figure- 8
Chromatogram of thermal degradation of epinastine
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Table-1
The chromatographic behavior of Epinastine in different mobile phases
Mobile Phase Retention time (Min.)
Water : Acetonitrile (60:40) 3.2
0.05M Ammonium Acetate pH 4.5with 4.5

Acetic acid : Acetonitrile (60:40)

0.05M Ammonium Formate pH 3.5with 9.2

Formic acid : Acetonitrile (70:30)

Water : Methanol (40:60) 3.9
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Table-2
The chromatographic behavior of Epinastine on different columns
Mobile Phase Retention
Time (Min)
YMC ODS A C18; 5.4
5¢cm x 4.6 mm i.d.,5 Y particle
Zorbax SB C18; 4.7
25cm x 4.6 mm i.d.,5 W particle
Kromosil C18; 3.6
25cm x 4.6 mm i.d., 5u particle
Waters Symmetry C18; 3.6
25cm x 4.6 mm i.d., 5 p particle
Table-3
Results of forced degradation study
Stress condition Epinastine (%0) Peak purity? Assay (%)
degradation
Acidic No degradation 999.936 99.18
Alkali 27.88 999. 706 73.26
Oxidative 18.12 999.532 81.23
Thermal 17.20 999.379 82.52
UV-short No degradation 999.609 99.89
UV-long No degradation 999.977 100.32
peak purity values in the range of 990-1000 indicate a homogeneous peak

Table-4
Precision data

Average assay Assay % RSD Standard % RSD (n=6)
% (n=6) peak area
Chemist 1 99.69 0.12 0.15
Chemist 2 99.52 0.22 0.19
Table-5
Results of recovery experiment
0,
Amount of standard Spiked (mg) Found Recovery%
(mg) (n=3)
16 15.88 99.57
20 20.05 100.25
24 23.92 99.87
Table-6
Results of robustness study
Sr.no. | Parameter Variation Assay % Resolution?
n=3
1 Flow rate a) At 0.9 ml/min 99.38 3.8
(= 10% of the set flow) b) At 1.1 ml/min 99.66 4.2
2 Mobile phase composition a) At 38.5 ml 99.62 3.3
(= 5% of organic modifier) b) At 31.5 ml 100.04 4.5
3 Temperature (+ 5° C of set temperature) | a) At 25°C 99.89 4.0
b) At 35°C 99.53 4.4

% Resolution between epinastine and base degradant peak at RRT 1.2
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