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ABSTRACT KEYWORDS
Five simple, rapid and sensitive methods have been developed for the de- Azelastine hydrochloride;
termination of azelastine hydrochloridein presence of itsalkaline degradant. Derivative;
Thefirst method utilizesfirst (D,) derivative spectrophotometry at 260 and Derivativeratio;
321 nm for the determination of azelastine hydrochloride without interfer- MCN;
ence from its degradation product. The second method depends on the use TLG;
of thefirst derivativeof theratio spectra(DD,) with measurement at 321 nm RP-HPLC.

for determination of azelastine hydrochloride using the spectrum of 20 ug
ml* (degradation) as adivisor. The third method is mean centering of ratio
spectrawith measurement at 306.4 nm.The fourth method dependson TLC-
densitometry using acetonitrile: water: acetic acid (8:2:1, by volume) as a
developing solvent, followed by measurement at 254 nm. Thelast method is
a reversed-phase liquid chromatography using 5mM ammonium acetate
(pH 3.2): acetonitrile (40:60, v/v) asthe mobile phase with UV detection at
253 nm. The suggested procedures were checked using laboratory pre-
pared mixturesand were successfully applied for the analysis of its pharma-
ceutical preparations. The validity of the proposed methods was further
assessed by applying the standard addition technique. The results ob-
tained by applying the proposed methods were statistically analyzed and
compared with the manufacturer’s method.

© 2014 Trade Sciencelnc. - INDIA

INTRODUCTION

Azelastine-HCI (AZT) is4-(4-chlorobenzyl)-2-
[(4RS)-1-methylhexahydro-1H-azepin-4-yl]
phthal azin-1(2H)-one hydrochloride™.

Thismedicament isused topicaly inthe symptom-
aticrdief of allergic conditions, including rhinitisand
conjunctivitig3.

Themethodsavailablefor analysis of azelastine-

HCI in pharmaceutica dosageformsand biological flu-
idsinclude UV- spectrophotometric methods?, colo-
rimetric methods, potentiometric method®, capillary
electrophoresismethod®, high performancethin layer
chromatography (HP-TLC) method” and high perfor-
manceliquid chromatography (HPLC) methodg® 1.
The purpose of this study was to determine
azelastine-HCl in presence of itsa kalinedegradant by
simple, accurate, rapid, sensitive and sel ective spec-
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trophotometric and chromatographic methodsthat can
beused for quality control and routineanalysis.

EXPERIMENTAL

| nstruments

- Spectrophotometer: al absorption spectraand de-
rivativeswererecorded with an ultraviolet- (UV)
1650 PC UV-vis bledouble beam spectrophotom-
eter with 1 cm quartz cuvetts, (Shimadzu Corpora-
tion, Kyoto, Japan).

- TheHPLC was performed on aShimadzuinstru-
ment, Model 10A VP, equippedwithavariable-
wavel ength detector and a20-pl volume injection
loop.(waters, Milford, USA) XTerra™ RPC (5
pum, 25 cm x 4.6 mm L.D.) column was used as
stationary phase.

- Camag Linomat 5 autosampler with camag
microsyringe (100 uL); CAMAG, Muttenz, Swit-
zerland.

- Camag TLC scanner 3 densitometer model 3 S/N
130319 equi pped with wincats softwarefor dens-
tometric evaluation; CAMAG, Muttenz, Switzer-
land.

- Thin-layer chromatographic (TLC) plates;
precoated with silicagel 60 F,,, 20x20 cm, 0.25
mm thickness (E. Merck, Darmstadt, Germany).

- UV lamp-short wavel ength 254 nm, Spectroline®,
model CM-10(Westbury, New York, U.S.A.).

- Chromatographic tank 20x21x 9 cm.

Chemicalsand reagents

All chemicasand reagentsare of pureanalytical
grademethanol, glacid acetic acid, anmonium acetate,
2 M hydrochloric acid and 2M sodium hydroxide, all
were obtai ned from (El-Nasr pharmaceutical chemi-
cds, Cairo, Egypt). HPLC-grade acetonitrile (Mumba,
India) and De-ionized wate.

Samples
Puresamples

Azelastine-HCI (AZT) waskindly supplied from
European Egyptian Pharm Co., Egypt, with 99.26 %
purity according to manufacturer’s method™e.

Market sample

Azelast eyedrops(“BN 162097, El-Kahira Pharm
Hnalytical CHEMISTRY o

and Chem Ind Co., for EPCI, Cairo Egypt) labeled to
contain 0.5MgAZT per 1 mL.

Degraded sample

Preparation of azelastine hydrochloride akaline
degradant.

It was prepared by dissolving 50 mg of AZT in 50
ml 2 M agueous NaOH and refluxing for 7 hours. The
solutionwasneutralized using 2 M HCI, evaporated to
drynesson hot plateand theresiduewasdissolvedin
20ml methanol. The obtained solutionwasfiltered; the
methanol then evgporated to get the azd astine degradant
inpure powdered form.

Complete degradation was confirmed by spotting
on TLC platesusing acetonitrile: water: glacia acetic
acid (8: 2: 1, by volume) asadevel oping system. The
spots were dried and visualized under UV light at
254nm. Thestructure of the degradation product was
elucidated by IR and mass spectroscopy.

Stock solutions

Azelastine-HCl (AZT) and itsalkaline degradant
stock solutions(1.0mgmL™), inmethanol for D,, DD,
and TLC or in mobilephasefor HPLC.

Working solutions

100 pg mL*inmethanol for D, DD, and TLC meth-
ods, or in mobile phasefor HPL C method.

Methods
Spectrophotometric methods
D, spectrophotometric method

Accurate aliquots equivalent to 100-900 pg mL™*
of (AZT) weretransferred from itsworking solution
(100 pg mL*) intoaset of 10-mL volumetricflasksand
diluted to volumewith methanol. The absorption was
recorded for each solution then the D, spectrum was
obtained using “A =4 and scaling factor = 10. Calibra-
tion curve relating the peak amplitudes at 260 and
321nm to the corresponding concentrationswas con-
structed, and the corresponding regression equationwas
computed.

DD, method

The absorption spectraof azelastineHCL inthe
range of (10-90 ug mL*) weredivided by absorption
spectrum of its degradant (20 ug mL?), and the ob-
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tained ratio spectrawere differenti ated with respect to
wavelength. Thepeak amplitude at 321nmwas mea-
sured and the calibration curverepresenting therela
tion between peak amplitude and the corresponding
concentrations was constructed, and the regression
equation wasderived.

MCN method

The absorption spectraof azelastineHCL inthe
range of (10-90 ug mL*) weredivided by absorption
spectrum of its degradant (20 pg mL*) and the ob-
tained ratio spectrawere mean centered using Matlab
softwareand the concentration of AZT weredetermined
by measuring theamplitude at 306.4 nm.

Chromatographic methods
TLC-Denstometry method

Aliquotsof azel astinehydrochl oride stock solution
(2.0 mg mlt) were spotted on aTLC plate (20 x 20
cm) with aspace of 1 cm between each spot and2cm
up from the bottom edge of the plate. The chromato-
graphic chamber wasequilibrated with thedevel oping
solvent, acetonitrile: water: glacial aceticacid (8: 2: 1,
by volume), for 30 min. The plate was devel oped at
room temperature by ascending techniqueto adistance
of 18 cm, removed from the chamber and dried. The
spotswere scanned at 254 nm. Calibration curverel a-
ing the peak areasto the corresponding concentrations
of AZT was pl otted, and the corresponding regression
equation wasca culated.

HPL C method

Accuratediquots(0.5-3.0ml) of (AZT) weretrans-
ferred fromitsworking solution (100 pg mL?) into set
of 10-mL volumetric flasksand diluted to volumewith
themobilephase. Using the Shimadzuinstrument, the
chromatogram was recorded under thefollowing in-
strumenta parameters. flow rate, 1.5 mL/minat ambi-
ent temperature and the el uent monitored at 253 nm.
The separation was done on a C18 column using 5
mM ammonium acetate (pH=3.2): acetonitrile (40: 60,
v/v) asthemobilephase. Cdlibration curvefor azd astine
HCl wasplotted, and theregress on equation was cal-
culated.

Application to pharmaceutical preparation
Aliquot of 10 mL from dosage form (Azelast),

—> Fyll Poper

equivaent to 5 mg azel astine hydrochl oride, wastrans-
ferred accurately to a50-mL volumetric flask and di-
luted to volumewith methanol (D, and DD, or with by
mobile phasein HPLC. For TLC, the aliquots were
drawn directly from the dropper. The general proce-
duresunder linearity werefollowed and the concentra-
tionof AZT was cal culated from the corresponding re-
gression equation.

Thevalidity of the methods was assessed by ap-
plying thestandard addition technique.

RESULTSAND DISCUSSION

Azelastine hydrochlorideisliableto dkalinehy-
drolysiswhere compl ete degradation was obtained af-
ter reflux with 2M sodium hydroxidefor 7 hrs.

The obtained degradant was separated by TLC on
slicagd GF, plates, using acetonitrile: water: glacia
aceticacid(8: 2: 1, by volume) asdevel oping sol vent.

Thedtructureof theadkainedegradation wase uci-
dated by IR and mass spectroscopy. Figures (1) and
(2) show that the IR peak at 1651.07 cm-1 correspond-
ing to theamidein the drug disappeared and new peak
at 3425.58 cm-1 appeared corresponding to hydroxyl
group (OH) of theacid, asin the suggested scheme of
theakalinedegradation shownintheFigure(3). The
mass spectrum Figure (4) showed the existence of a
peak at m/z 428 corresponding to azel astine alkaline
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Figure?2: IR spectrum of azelastinealkalinedegr adant

—— a%a['yttaa[’ CHEMISTRY
A ndian W



138

Stability indicating spectrophotometric and chromatographic methods for the

ACAIJ, 14(4) 2014

Full Peaper —=—
degradation represented in Figure (3). Reviewing the
literaturein hand showsthat thereno analytical method
isreported for the determination of AZT in presence of
itsakalinedegradant. Therefore, theaim of thiswork
wasto develop and validate stability indicating meth-
odsfor thedetermination of AZT in pureformandin
pharmaceutica form.

O
N N“‘“‘CH3

N
eHCl
ci -
ours
2 M NaOH -
°—0H
H
NN N~CH,
cl

Figure 3: Suggested schemefor thealkalinedegradation of
theazelagtinehydrochloride
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Figure4: Massspectrum of azelastinealkalinedegr adant
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Figure5: Zero-order absor ption spectra of azelastinehydro-
chloride, 10 pg ml2(...... ) and itsalkalinedegradant, 50 ug

miL(

)in methanol.
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Figure6: First-derivative absor ption spectra of azelastine
hydrochloride, 10 pg ml(.....) and its alkaline degradant. ,
50 pg ml* (——) in methanol.
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Figure7: First-derivative of ratio spectra of 10-90 pg ml*
azelastinehydrochloride using the spectrum of 20 pg ml™* of

itsalkalinedegradant asdivisor.
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Figure8: Mean centered ratio spectraof AZT (10-90 ug mL-
1 using the spectrum of 20 pg mL* of itsalkaline degradant

asadivisor and methanol asblank.
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TABLE 1: Deter mination of azelastinehydraochloridein labor ator y— prepared mixtures by the proposed spectrophotometric

methods.
D; Method DD; Method MCN
Conc. Taken  Conc. Taken 260 nm 321 nm 321 nm 306.4 nm
(ng ml™) (ng ml™) s ) ) ) )
AZT Degradant ecovery % Recovery % Recovery % Recovery %
1 10.00 90.00 98.00 96.70 100.10 102.00
2 20.00 80.00 100.50 100.55 100.25 99.15
3 30.00 70.00 98.37 98.57 102.50 100.13
4 40.00 60.00 101.98 100.55 101.28 99.73
5 50.00 50.00 99.62 101.34 99.76 100.10
6 60.00 40.00 99.33 99.07 99.58 100.37
7 70.00 30.00 98.73 98.73 100.01 99.73
8 80.00 20.00 99.39 99.73 100.31 100.33
9 90.00 10.00 99.46 99.51 100.44 100.77
Mean + SD% 99.49+1.190  99.42+1.372  100.47+0.901  100.26+0.802

* Average of 4 determinations

TABLE 2: System suitability parameter sfor thedeter mination of azelastineHCI in presence of itsalkaline degradant by

HPLC method.
Parameters Azelastine hydrochloride Reference value

Resolution (R) 6.58 R>0.8

Separation factor (o) 1.96 >1

Capacity factor (K) 8.9 1-10 acceptable

Number of theoretical plates (N) 2173.86 increases with efficiency of the separation

Tailing factor (T) 125 T=1for atypical symmetric peak

Height equivalent to one theoretical plate (H) 0.04 The smaller the value, the higher the column efficiency

TABLE 3: Application of sandard addition techniquefor theanalysisof azelastinehydrochloridein azelast eyedrops* by the
proposed spectr ophotometricand chromatogr aphic methods.

Method Found**% Pure added*** Pure found** Recovery of added%
D 20 19.56 97.80
A% 260 1m 99.18 + 0.920 30 29.57 98.57
40 40.00 100.00
Mean = S.D. % 98.79+ 1.117
D 20 gggﬁ 101.80
A% 321nm 100.01 + 1.420 30 30.66 98.47
40 ' 99.15
Mean + S.D. % 090.81+1.761
bD 20 ég'gg 99.80
At Ezlnm 99.43 + 1.086 30 40.08 100.00
40 ' 100.20
Mean + S.D. % 100.00 + 0.200
20.20
MCN 99.23 20 30.56 101.00
At 306.4 nm = 30 39.79 101.87
: 0.403 40 ' 99.48

— a%a['yttaa[’ CHEMISTRY

Au Tudian Yournal



140

Full Peper ==

Stability indicating spectrophotometric and chromatographic methods for the

ACAIJ, 14(4) 2014

M ethod Found**% Pure added*** Pure found** Recovery of added%
Mean+ S.D. % 100.78 = 1.211
5 5.02 100.40
Densitometry 101.58+ 0.697 10 9.98 99.80
15 14.76 98.40
Mean £S.D% 99.53+1.026
15 14.92 99.47
HPLC 100.23+1.237 20 20.27 101.35
25 24.96 99.84
Mean +£S.D% 100.22+0.997

* B.N0 16209; ** Average of 4 determinations, *** ng spot*for densitomertry and pg ml*for D,, DD,, MCN and HPL C methods
TABLE 4: Satigtical comparison of theresultsobtained by the proposed methodsand ther eported method for deter mination

of pureazelastinehydrochloride.

D, DD, MCN Manufacturer's
Item TLC HPC .
260 nm 321 nm 321 nm 306.4 nm M ethod

Mean 99.99 100.19 100.04 100.13 100.01 100.24 99.26
SD 1.409 1192 0.672 0.662 1.146 1418 111
RSD% 1.409 1.190 0.672 0.661 1.146 1.415 112
N 6 6 6 6 5 6 5
Variance 1.985 1421 0.452 0.438 1.313 2.011 1.232
Student'st-test 0.938 (2.262)* 1.328(2.262)* 1.441(2.262)* 1.616 (2.262)* 1.051(2.306)* 1.254(2.262)*  -----------
F-value 1.611(4.95* 1.153(4.95* 2.726(4.39)* 2.813(4.39* 1.066 (5.05)* 1.632(4.95)* = ---m-----e--

* The valuesin parentheses correspond to the theoretical valuesof t and F at P = 0.05; ** Manufacturer’s UV measurement at J,__

285nmin 0.1 M HCI.

TABLE 5: Assay validation sheet for the proposed methodsfor the azelastine hydrochloridein presence of itsalkaline

degradant.
Proposed method
Parameters
D, DD, MCN HPLC TLC
linearity 260 nm 321 nm 321 nm 306.4 nm
Slope -0.0104 -0.0091 -1.9827 1.7301 19978 x10*  0.7251 x10°
Intercept 0.0078 0.0056 1.568 0.2347 -1.1371x10° 95253 x10°
Correlation Coefficient (r) 0.9998 0.9998 0.9999 0.9999 0.9997 0.9997
Range 10090 pgmL?  10-90pgmL™? 1090 pgmL™?  10-90 pgmL?  5-30pgmL™?  10-30 pg spot™
Accuracy (Mean + S.D) 99.99+1.409  100.19+1.192  100.04+0.672  100.13+0.662  100.24+1.418  100.01+ 1.146
Precision (RSD%)
Repeatability 2 1.0658 0.8944 0.9299 0.8183 1.2607 0.2844
Intermediate precision 1.2680 0.8414 1.0583 0.9919 1.0028 1.2383
Specificity and Selectivity  99.49+1.190 9942+ 1.372  100.47+0.901  100.26+0.802

ab |ntraday and interday, relative standard deviations for determination of samples of (20 and 30 pg ml?*) and (15 and 20 pg ml
1) of azelastine HCI for spectrophotometric and chromatographic methods respectively.

Hnalytical CHEMISTRY o
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Spectrophotometric techniqueswereinvestigated
for this purposeto solvethe problem of overlapping
absorption spectraof AZT and itsalkaline degradant
Figure (5). Figures (6-8) show that D,, DD, and MCN
methods can be used. In D, method, AZT can be de-
termined at 260 and 321 nm whereits degradant has
zero contribution, inthe DD, method, AZT can bede-
termined by measuring the peak amplitude of thefirst
derivative of ratio spectraat 321 nm, whilein MCN
method, the peak amplitudefor mean centered spectra
can bedetermined at 306.4 nm.

All methodswere successfully applied for the de-
termination of AZT inlab mixturecontaining different
proportion fromitsalkaline degradant, indicating the
specificity of themethods, TABLE (2).

Chromatographic methodsweread so investigated
and it wasfound that AZT can be separated from its
alkainedegradant using silicage platesand acetoni-
trile: water: acetic acid (8:2:1, by volume) asadevel -
oping solvent. The R, valueswere 0.81 and 0.25 for
AZT anditsakaline degradant respectively. The spots
corresponding toAZT can thus be scanned at 254 nm.
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Figure9: HPLC chromatogram for (A) Azelastine hydro-
chloride (30 ng ml?), (B) Itsalkalinedegradant (70 ug ml?)
using C18 column, 5mM ammonium acetate (pH=3.2): aceto-
nitrile (40: 60, v/v) asthemobile phaseand UV detection at
253nm.
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AZT could aso be separated from its alkaline
degradant by HPLC using C , columnand 5mM am-
monium acetate (pH 3.2): acetonitrile (40:60, v/v) as
the mobile phasewith UV detection at 253 nm. The
averageretentiontimeswere 1.98 and 3.69 minutefor
AZT anditsakainedegradant, Figure(8).

The system suitability parameterswere cd culated.
Theresult showsin TABLE (2) show that the value
obtained are conformingto reference val uesindicating
good resolution of AZT and itsakaline degradant.

All the proposed methodswere successfully applied
for thedetermination of AZT inpharmaceuticd form. The
vaidity of themethodswasfurther assessed by gpplica
tion of the standard addition technique, TABLE (3).

A statistical comparison of theresultsobtained by
the proposed methods and the manufacturer procedure
that dependson UV spectrophotometric determination
of azelastine hydrochloride ¢ for puredrugsisshown
INTABLE (4). Caculated t- and F-valuesarelessthan
thetabulated va ues, which reved sthat thereisno sig-
nificant difference with respect to accuracy and preci-
sion between the proposed methods and the
manufacturer’s procedure.

Theresultsof assay vaidation of theproposed meth-
odsshow that they are accurate, precise, specific, and
rugged according to the RSD values of intraday and
interday determinationsTABLE (5).

CONCLUSION

Theam of thiswork isto develop s mplemethods
for the determinations of azel astine hydrochloridein
presence of itsakainedegradant. Thederivative, de-
rivativeratio, mean centering TLC and HPL C methods
could be applied to the determination of azelastine hy-
drochloridein presence of itsakalinedegradant either
intheir pure powder form or in their pharmaceutical
formulation. Theresultsdemonstrate the usefulness of
the methods, which are smple, sensitive, precise, ac-
curate, inexpensiveand non-polluting. So, the proposed
methods could be used in routineand quality control
andysisof azd agtinehydrochloride.
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