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ABSTRACT

Three simple and sensitive methods, namely, diféerspectrophotometric, colorimetric and HPLC methare
described for the determination of epinastine hgtitoride (EPH) in pure form and ophthalmic solutidtirst, the
drug is determined quantitatively by pH-inducedfetiénce spectrophotometry. The method is basedhen t
measurement of the difference absorbance at 25Znepioastine hydrochloride (EPH) in 0.1N NaOH agsin
equivalent amount in 0.1N HCI as a blank. Beens \@as obeyed for the studied drug over the rangt6afo 96
xg.ml™, In the second method, the drug is convertedstogtresponding free base which is treated witlohilic
acid (CAA) solution in acetonitrile to give a codar product with an absorption maximum at 517 nnrioda
experimental parameters and the stoichiometry efrdaction were investigated and optimized. Lingds obeyed
over the range of 20-226y.ml *. The third is an HPLC method, which is developedlie determination of EPH
using acetonitrile: 0.1 M ammonium acetate buff&:60 v/v) as a mobile phase at a flow rate 1 mi/amd UV
detection at 262nm. Methyl paraben was used asnatstandard. The linearity range was from 20 @Lg.ml ™.
The proposed methods were validated accordingeaytiidelines of the ICH and were also statisticaliynpared
with the reference method showing no significafiecénce concerning accuracy and precision.

Keywords: Epinastine hydrochloride, difference spectrophattsyn chloranilic acid, HPLC, ophthalmic solution.

INTRODUCTION

CCh2,

N
N/}“NHz

Epinastine hydrochloride EPH, chemically knownZ&#mino-9, 13b-dihydro-1H-dibenz[c,flimidazo[1,5aeaepine
hydrochloride [1] is a new drug used for the preimsnof itching associated with allergic conjundis. It has a
multi-action effect that inhibits the allergic respse in three ways: firstly it stabilizes mast €ély preventing mast
cell degranulation to control the allergic respqoreexondly it prevents histamine binding to bota Hh and B
receptors to stop itching and provide lasting pmtde, and finally it prevents the release of pfleimmatory
chemical mediators from the blood vessel to hagmssion of the allergic response.
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Few analytical methods were reported for the estonaf epinastine hydrochloride including HPLC3ZAnd4] and
derivative spectrophotometry [4] while epinastingdiobromide was quantitatively assayed by potendiin
method [5].

The present study describes two spectrophotontagtbods, namely difference spectrophotometry atatiooetry,
in addition to HPLC method for the estimation ofrgstine hydrochloride (EPH) in bulk and in its phaceutical
formulation.

EXPERIMENTAL SECTION

2.1. Instrumentation:

For difference method: analysis was carried out anShimadzu 1650 PC (Japan) double beam uv-vis
spectrophotometer connected to IBM compatible cdempand HP laser jet 1018 printer. The softwaredusas
UVPC personal spectroscopy software version 3.A{8tdzu) with matched quartz cells of 1 cm path lenghe
spectral band width was 2nm and the wavelengthnscgrspeed was fast.

For colorimetric method: measurements were perfdromng Labomed spectro UV-Vis double beam, secanni
auto cell, labomed INC(USA), serial number 001168.

For HPLC: a chromatographic system consisting dfefg 1100 HPLC instrument, consisting of isocrationp, an
ultraviolet variable wavelength detector, an autaggiar injector, lichrocart 1@m C18 column (250 mmx4.6mm),
degasser G1322A (S.N.JP05034185), quaternary punfB811® (S.N.DE14919061), ALS G1313A,
(S.N.DE14919455), Col Com G1316A (S.N.DE149280%8yD G1314A(S.N.JP20217955).

2.2. Standards and reagents:

All chemicals and reagents used were of analyGc&PLC grade.

Epinastine hydrochloride EPH was kindly suppliedAllergan Company (purity 100.31% by HPLC refaren
method ) [6]. Relestat eye drops (0.5mg/ml) (Babbth E54531), manufactured by Allergen Company was
purchased from the market. Each ml contains 0.Fpigastine HCI. Chloranilic acid solution CAA icetonitrile
(1800 pg.ml™) (Sigma-Aldrich), Methanol HPLC grade(lab scanlGIHO.1N in distilled water), NaOH (0.1N in
distilled water), acetonitrile HPLC grade(lab sgaNpCO; solution (10%in distilled water), chloroform HPLC
grade, ammonium acetate (0.1 M in distilled waterpthylparaben supplied by Pharonia company( p98ty#2%)

[7] as internal standard for HPLC method.

2.3. Chromatographic conditions:

Chromatographic separation was carried out on @l@yn lichrocart 1Qum (250 mmx4.6mm). Isocratic elution
was carried out using acetonitrile: 0.1M ammoniucetate buffer (40:60 v/v) at a flow rate 1 ml/mindauv
detection at 262nm. The injection volume was20The column was maintained at ambient temperafline
mobile phase was filtered through Ou#% Teflon membrane filter and degassed for abounitbin ultrasonic bath
prior to use. To reach good equilibrium , the asiaglywvas performed after passing about 50-60mhefrhobile
phase, just for conditioning and pre-washing ofdtationary phase.

2.4. Preparation of standard stock solutions:

a-For difference method: A stock standard soluibBPH (0.4mg. mI*) in methanol was prepared.

b-For colorimetric method: An accurate weight ofHEP 50mg) was dissolved in distilled water in @
measuring flask and transferred into a separatimpdl, where 25ml of 10%MNa@0; solution were added. The
mixture was mixed and extracted three times eath 26ml CHC} , then the chloroformic layer was evaporated to
dryness where the obtained residue was dissolvadtigatively in 50ml methanol (final conc. 1mg. Ml

c- For HPLC method: EPH standard stock solutiom@l.ml™) in methanol and methyl paraben (0.1 mg. nin
methanol as internal standard stock solution.

2.5. General procedure and Linearity:

a-For difference method:

Working standard solutions with concentration raggfrom (16- 96 pg.mi*) were prepared by transferring
appropriate volumes of EPH standard stock soluiia two series of 5 ml volumetric flasks in duplie. The
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volume of each flask in the first series was aegsvith 0.1N HCI and for the second series wasisidf with
0.1N NaOH to give two series of equimolar solutioh&€PH in two different pH media.

Difference spectra were obtained by scanning thdicasolution (in 0.1N HCI) in the reference ceficathe basic
solution (in 0.1N NaOH) in the sample cell. Theued of absorbance difference at 252 nm were redoade
plotted versus the corresponding concentratigigs il ) of the drug to construct the calibration curved do
obtain the regression equation (1)which is statefiable (2).

b- For colorimetric method:

Preparation of working standard solutions rangiognf (20 to 22Qug.ml %) of EPH was carried out by introducing
accurately measured aliquots equivalent to (0.ia@j))df EPH from its standard stock solution (Imgininto a
series of 5 ml volumetric flasks, followed by 1nfl@AA solution then the volume was completed witet@nitrile
and mixed well. The absorbance at 517nm of theerolsl color were recorded for each flask agairst it
corresponding blank and plotted versus the cpareding concentrationsg. ml ™) of the drug to construct the
calibration curve and to obtain the regressioraéiqn (2)which is stated in Table (2).

c-For HPLC method:

Appropriate aliquots of EPH standard stock solu{ibmg.ml™) were transferred into a series of 10 ml voluncetri
flasks, 0.1 ml of methyl paraben internal standsoldition was added to each flask , then the volofmeach flask
was diluted with methanol to obtain working stambisolutions ranging from (20-100 mg.Hl

Twenty pl triplicate injections of each working standardusion were injected into the chromatographic syste
using a lichrocart 1@m C18 column.

The elution was carried out using acetonitrile:N0.Ammonium acetate buffer (40:60 v/v) at a floweratml/min
and uv detection at 262nm.

The chromatograms were developed and the ratidheopeak areas of EPH to those of internal standeme
recorded for each concentration of drug solutiome Talibration graph was obtained by plotting thkative peak
area ratios versus the corresponding concentrafjansml %) of the drug to construct the calibration curvel am
obtain the regression equation (3) which is statethble (2).

2.6. Determination of EPH in “Relestat” eye drops:

a-Difference method:

Four ml aliquot of the eye drop solution (contagiBO0Gg of EPH) was diluted with methanol in a 10 ml
volumetric flask to get a final concentration ofog§.ml * . Different aliquots equivalent to (30-7@.ml ™) were
treated as previously mentioned under general groeeand linearity.

The same procedure was repeated applying the sthiadidition technique. The absorbance differemo®) (at
252nm were used to calculate the concentratiory®fleops solution and the added authentic using eq.

b-For colorimetric method:

Twenty ml aliquot of "Relestat” eye drops was shake a separating funnel with 10 ml of 10%,N20; solution
then extracted three times each with 25 ml of aditeom. The collected chloroformic extracts were pvated and
the residue was dissolved quantitatively in methandl0 ml volume (final concentration 1 mg.f). Different
aliquots equivalent to (20-14@.ml ™) were treated as previously mentioned under gépevaedure and linearity.

The same procedure was repeated applying the sthaddition technique. The absorbance at 517nmused to
calculate the concentration of eye drops solutimhthe added authentic using eq.(2).

c-For HPLC method:

An aliquot of the eye drop solution was dilutedhminethanol to get a solution of 1 mg. tbf EPH. Different
aliquots equivalent to (20-7@.ml %) were treated as previously mentioned under gépesaedure and linearity.
The same procedure was repeated applying the sthaddition technique. The detection at 262nm wseduo
calculate the concentration of eye drops solutimhthe added authentic using eq.(3).
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Table (1): Optimum assay parameters for the three posed analytical methods of EPH

Difference method Colorimetric method HBC method

Parameters
-Wavelength range: 400-200 nm.

Instrumental parameters

-Recording range: 0 to 2.
-spectral band width: 2nm
-Sampling interval: auto

-Wavelength range: 800-200 nm
-Ordinate range limit: O to 2.
-scanning speed: fast

-Scanning speed: fast
252

262

-Stationary phase: lichrocart 10m
C18 column

Wavelength of 517

measurement (nr

-Time of reaction: 0 min

-Stability of the color: 30 min
-Drug: Reagent volume ratio : 1:6 -Flow rate: 1 ml/min
-Solvent  used:  acetonitrile- -Mobile phase: acetonitrile:0.1 M
methanol mixture. ammonium acetate buffer(40:60 v/v)

Optimized  experimenta]

parameters

RESULTS AND DISCUSSION

3.1. For Difference method:
This work describes a simple pH-induced differesigectrophotometric method for the determinatioB®H in eye

drops. The absorbance spectra of equimolar sokitiéEPH in 0.1 N HCIl and 0.1 N NaOH, are showfign(1).
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Fig. (1). Absorption spectra of equimolar solutiorof EPH (96 pg.mi') in 0.1 N NaOH alone ( ),in 0.1N
HCI (------ ) alone and the difference absorption spctrum of equimolar solution of EPH ( 96pg.mf)in 0.1 N

NaOH vs 0.1 N HCI (.......... ).

Fig.(1) shows the difference absorption spectrunEBH solution in 0.1 N NaOH (in sample cell) agaiits
equimolar solution in 0.1 N HCI (in reference cellhere it was found that measurements of absorbdiffeeence
at 252 nm were quantitatively proportional to EPthaentration. A plot of absorbance difference valuersus
EPH concentration was found to be linear over tmcentration range of (16-96 ug:mt?= 0.9994). The limit of
detection (LOD) and limit of quantitation (LOQ) veecalculated and described in Table (2). The obthspectra of
the eye drops solution were compared to thoseeo$tidndard drug where both spectra were found tddwical.

Difference spectrophotometric method was appliedettimate the concentration of EPH in bulk and in
“Relestat”eye drops applying the standard additémhnique and the obtained results were recordédltes (3,8).

3.2. For colorimetric method:
EPH solution in methanol shows an absorption ban®@2 nm as shown in Fig. (2) while CAA in acetdle

solution gives a prominent peak at 439 nm. Howewarfreaction of both compounds, a new absorptiak e
formed at 517 nm as shown in Fig. (2) as a redulbe formation of charge-transfer complex. Thisodonetric
method is based on the determination of EPH throtigh formation of a charge-transfer complex between
chloranilic acid which reacts as’A-acceptor and the studied drugredonor in an (acetonitrile-methanol mixture)
as shown in Fig.(3). EPH contains two aromatigsithat serve aselectron donor moieties.
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Fig.(2)Absorption spectra of EPH in methanol (20 pgnl™) ( ), CAA solution in aceotnitrile (360 pg.h
DG ), and CT complex in methanol-acetonitte mixture (.......... )..

The proposed scheme of reaction is as follows.

Acetonitril
D + CAA — [D » CAA] ——» D* + CAA--
Donor Acceptor CT-complex Radical anion

Fig.(3): The proposed scheme of reaction .

The choice of solvent, the stability of the comglexformed and other various experimental parameters
investigated. The stoichiometry of the reaction wtaglied by Job's method of continuous variatignaf&l it was
revealed that the interaction occurs in the mdie & 1:4 (donor: acceptor).

CAA solution in various solvents failed to give qtitative results. However, CAA in acetonitrile cted
stoichiometrically forming a purple chloranilicidcradical anion. Acetonitrile proved to be the mesitable
diluting solvent as it gives good solvating capatitr CAA, and gives the highest yield of the radianion. Other
solvents such as chloroform, 2-propanol, methaetblanol were tried and found to be not suitableabse the
complex formed in these solvents either had lowodience or was precipitated on dilution. The optimeolume
ratio of drug: reagent for complete reaction wiaaind to be 1:6. The reaction between the drud @AA in
acetonitrile was instantaneous and the productirerdastable for at least 30 minutes. The optimzadmeters are
listed in Table (1).

3.3. For HPLC method:

HPLC has become a widely used tool for the routinalysis and separation of drugs either alone ie frm [9],
or in admixture with other drugs [10,11] or degitzmtaproducts [11-13] and in pharmaceutical forntiokss [9-13].
Different types of stationary phase columns suclC@sand C18 columns with different dimensions aadigle
sizes were tried for example, Agilent C8 zorbaxjlég C18 zorbax, Agilent C8 Eclipse and Agilent8&Hclipse
columns, to obtain the best stationary-mobile pmaateh. It was clearly found that C18 Lichrocamwsid the most
suitable resolution for quantification of EPH atslinternal standard.

Different mobile phases with different buffers asrganic modifiers including acetonitrile and metblanave been
tested for optimizing the HPLC separation. The rephase selection was based on peak parametensétyy,

tailing), run time, ease of preparation and cdstvds found that the mobile phase consisting oMOainmonium

acetate: acetonitrile in the ratio of 60:40 flowingt 1ml/min was quite satisfactory for the goodotation and
determination of the studied drug in the preserfabe internal standard. Any decrease in the ratiammonium
acetate buffer or increase in flow rate leads threaolution between peaks.
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For the determination of the optimum UV detectorv@langth, variable wavelength values were set éection of
the eluted drug and its internal standard. Thenopta wavelength with ideal sensitivity and low noigas found to
be 262 nm .

An accurate aliquot (0.2 ml) of EPH standard steckition was transferred into a 10 ml volumetrasf followed
by 0.1 ml of methylparaben standard tock solutioentthe volume was completed with methanol. WhemnuR
aliquot of this mixture solution was subjected e fpreviously mentioned chromatographic conditiansypical
chromatogram of both compounds in Fig (4) showirgll wesolved peaks of EPH at 4.004 min and itsrivete
standard at 5.309 min. The total run time for a pglete quantification of the drug and its internenglard was
about 6.5 min.

[ ~ VWD1 A Wawlength=262 nm (MN\011-0101.D)

| mau
40
30
Epinastine HCL Methy | paraben
20 §
o
10 %
i A
| —— e e ———— e
. 0 1 - 3 4 5 6 7 8 9 min

Fig.(4): HPLC chromatogram of EPH (20 pg.mt') and methyl paraben (1 pg.mit)

3.4.Method validation :

The proposed methods of analysis were validateghessthe recommendations of ICH (1Q1,1Q2)[14] foe th
parameters like accuracy, linearity, precision,cffmbty, detection limit and quantitation limit. e regression
analysis for the three proposed methods using théhad of least squares was applied for the slaparid the

intercept b) where results are summarized in Table (2).

Table (2): Method validation and analytical parameers obtained by the proposed methods

Parameters Difference method Colorimetric method HPC method

Linearity range (ug.ril) 16-96 20-220 20-100
Regression equation *: Y=0.0096X-0.0191 Eq.(1) Y=0.0046X+0.0257 Eq.(2) Y=0.0249X-0.0221 Eq.(3
Intercept &) -0.0191 +0.0257. -0.0221.
Slope b) 0.0096 0.0046 0.0249
Limit of detection (LOD) 1.31 3.25 0.76
Limit of quantitation(LOQ) 3.96 9.84 2.32
SD of slopes, 0.000061 0.0000082 0.0000226
SD of intercept 0.0038 0.004528 0.0576444
Correlation coefficient, r 0.9994 0.9992 0.9998
Confidence limit of intercept -0.0191+0.008103 0.0257+0.009645 0.0221+0.122782
Confidence limit of slope 0.0096+0.0001299 0.0046+0.0000174 0.0249+0.000048

"is regression equation: Y= a + bX , where Y istheasured response , X is the concentration of ing gig.mf")
" 95% confidence level.
3.4.1.Linearity and Range:
Linearity was established by performing the proposed methisdsy a minimum of six concentrations on three

different days. Linear relationships were observeer the concentration ranges of EPH stated inelgl

3.4.2. Accuracy & Precision:

Accuracy of the methods was determined by perfogmicovery studies via the standard addition teghaiin
which pre-analyzed samples were taken and knowntijies of standard EPH were added. Results arevsthio
Table (3).

Interday & Intraday precisions were performed aeéhconcentrations levels (32, 64, @ml™) for difference
method, (40,100,16@g.mIM)for colorimetric method and (30,50, 7@.mI™*) for HPLC analysis. The determinations
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were repeated three times in a day and on thréerelit days at each concentration level as showsahbnolated
results in Tables (4-6).

Table (3): Results of determination of EPH in “Relstat” eyedrops

Parameters Difference method Colorimetric method HPLC method
Labeled amount | Added standard | Labeled amount| Labekbamount | Added standard | Labeled amount
Mean 99.94 99.61 99.47 100.46 98.90 99.98
+SD 0.73 1.19 1.09 1.26 0.80 1.12
+ SE 0.37 0.4z 0.5¢ 0.3€ 0.40 0.3t
RSD% 0.73 1.20 1.09 1.25 0.80 1.12
Table (4): Assessment of accuracy and repeatabiliyf the difference method
Concentration of Day 1* Day 2* Day 3* Interday statistics
EPH Mean o Mean o Mean o Mean o
(ug.mih) recovery% RSD% recovery% RSD% recovery% RSD% recovery% RSD%
32 101.37 0.12 101.40 0.08 101.33 0.0y 101.37 0.09
64 99.28 0.05 99.53 0.05 100.16 0.0§ 99.66 0.05
96 100.95 0.02 99.56 0.34 100.41 0.23 100.31 0.20
*n=3x3=9 , regression equation: Y= 0.0096 X — 0.019
Table (5): Assessment of accuracy and repeatabilityf the colorimetric method
Concentration of Day 1* Day 2* Day 3* Interday statistics
EPH Mean o Mean o Mean o Mean
(ug.mrh recovery% RSD% recovery% RSD% recovery% RSD% recovery%
40 100.70 0.27 99.08 0.28 99.62 0.00 99.80 0.28
100 101.59 1.41 100.93 1.71 99.84 0.21 10079 1.11
160 100.14 0.13 101.94 0.13 101.53 0.00 101)20 0.13
*n=3x3=9 , regression equation: Y= 0.0046 X + 0.025
Table (6): Assessment of accuracy and repeatabilityf the HPLC method
Concentration of Day 1* Day 2* Day 3* Interday statistics
EPH Mean o Mean o Mean o Mean
(ug.mrh recovery% RSD% recovery% RSD% recovery% RSD% recovery%
30 101.22 0.41 101.62 0.16 100.01 0.57 100.95 0.3§
50 101.37 1.10 100.17 0.76 99.93 0.08 100.49 0.65
70 10.75 0.09 100.64 0.70 100.98 0.66 100.79 0.48

*n=3x3=9 , regression equation: Y= 0.0249 X — Q2

3.4.3.LOD and LOQ
The calculated LOD and LOQ values, listed in Tale confirmed good sensitivity for the proposectmoels and
consequently their capability to determine low amtewof the investigated drug.

3.4.4. System suitability for HPLC:
System suitability test parameters were calculateder the optimized experimental conditions. EPH &me
internal standard could be successfully elutechenform of symmetrical peaks quite away from eatitero The
retention time values of the peaks together witteotthromatographic parameters are collected ifeT@) .The
table describes the calculated resolution valyedR well as selectivity factariwhich insures complete or 100%
separation of the compounds under investigatior. Tailing factor of the drug peak also revealeédimisotherm
peak elution without tailing.

3.2.5. Specifici

ty for HPLC:

Specificity is the ability of proposed method toca@tely measure the analyte response in the presehall
potential sample components. Complete separatidnresolution of internal standard from EPH with dqueak
shapes and without any apparent shoulders configuifcity of the method (HPLC chromatogram in F4g.
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Moreover, recovery results of “Relestat” eye drdyysthe proposed methods shown in Table (4) inditabe
absence of interferences from the commonly encoediteharmaceutical additives in ophthalmic solwisoch as
benzalkonium chloride, disodium edetate, sodiumoritd, sodium dihydrogen phosphate dihydrate, sodiu
hydroxide/hydrochloric acid(to adjust pH).

Table (7): System suitability report of HPLC methal

Compound Cf;‘ft":‘)‘;'iy Selectivity ? Tailing factor @ Resolution® Number of theoretical plates®
EPH 1.83 151 0.80 6.26 6686
Methylparaben 2.76 0.92 9321
Reference 1-10 acceptablg 51 T=1for a typical R>08 Increase with eff_|C|ency of the
value symmetric peak separation .

#is number of samples analyzed is three

The results obtained by the proposed methods wviatisteally compared with reference method coniceyif-test)

and f-test) values showing no significant differencewssn the proposed methods and the reference mathod

shown in Table (8).

Table (8): Statistical analysis of the results obtaed by the proposed methods and the reference HPLC
method for EPH in bulk

Parameters | Difference method| Colorimetric method| HPC method | Reference method**
Mean 100.12 100.91 99.85 100.37
+ SD 0.74 1.09 0.81 0.86
+ SE 1.65 0.49 0.33 0.38
N 5 5 6 5
Variance 2.71 1.20 0.66 0.73
“t" value 0.30(1.86)* 0.87(1.86)* 1.03(1.83)*
“F” value 3.71(6.39)* 1.64(6.39)* 1.11(5.19)*

*Figures in parenthesis are the corresponding thetimal t- and F-values at P=0.05
**Reference method for EPH using HPLC method|[6].

CONCLUSION

In this study, difference, colorimetric in additide HPLC methods were developed and validated ler t
quantitative estimation of EPH in bulk and in “Retbt"eye drops. There was no interference from taedi
commonly found in eye drops dosage forms. Thdstitatl parameters clearly indicate the reproduityoband
accuracy of the methods. The proposed methods feerel to be simple, precise and rapid so theyddd
adapted for both quality control and routine defeation of EPH.
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