Available online at www.pelagiaresearchlibrary.com

Pelagia Research Library

Der Pharmacia Sinica, 2015, 6(8):31-39

Der Pharmacia Sinica

ISSN: 0976-8688
CODEN (USA): PSHIBD

Stability-indicating HPLC method for determination of zolpidem in
pharmaceutical dosage form

Deepali A. Bansod& and Sunil R. Dhaneshwaf

!Department of Pharmaceutical Chemistry, Bharatiydioeeth University, Poona College of Pharmacy, Pune
Maharashtra, India
’RAK College of Pharm. Sciences, RAK Medical & Healkti Univ, Ras Al Khaimah, UAE

ABSTRACT

The objective of the method was to develop a simppéeise, rapid and stability indicating high paninance liquid
chromatographic method (HPLC) for the quantitatdetermination of a short acting hypnotic drug zdhgn in its
formulations. In this method Hypersil-100 ODS-3ueoh (Thermo Scientific, Waltham, USA){@5 x), 25 cm X
4.6 mm, i.d)] was used at ambient temperature usigpile phase consisting of acetonitrile: 30mM pitage
buffer (60: 40 v/v) pH adjusted to 3.5 +0.02 witltho phosphoric acid gave a symmetrical, sharpkpaa(k- 7.02
+0.05 min). The detection wavelength was 242 nchthe flow rate 1 mL mihin the range of 1 - &g mL* the
linearity of zolpidem showed a regression coefficief 0.999. The proposed method was sufficiertigctive to
distinguish the parent drug and the degradationdurcts after hydrolytic, oxidative, dry heat, weaheaeutral and
photochemical degradation products and from exaisieThis developed method was validated by det@rmits
sensitivity, accuracy and precision. The developetdhod was simple, fast, accurate, precise whiglarsges the
drug from its degradants and hence could be appdied stability indicating method for routine quwglicontrol
analysis of zolpidem in dosage forms.
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INTRODUCTION

Zolpidem chemically is, N,N,6-trimethyl-2-(4-metipjienyl)-imidazo (1,2-a) pyridine-3-acetamide (F)g.andis a
short-acting nonbenzodiazepine hypnotic that p@tm® gamma-aminobutyric acid (GABA), an inhibitory
neurotransmitter, by binding to benzodiazepine pos which are located on the gamma-aminobutydid a
receptors. Its hypnotic effects are similar to tho§the benzodiazepine class of drugs, but itatenularly distinct
from the classical benzodiazepine molecule and cisiadly classified as an imidazopyridine. Flumakemi
benzodiazepine receptor antagonist, which is usedbénzodiazepine overdose, can also reverse eoisd
sedative/hypnotic effects. As an anticonvulsant mudcle relaxant, the beneficial effects startrterge at 10 and
20 times the dose required for sedation, respdgti¥@r that reason, it has never been approveeitber muscle
relaxation or seizure prevention [1-2].

Literature survey reveals, selective potentiomedgtermination of zolpidem hemitartrate in tabletsl biological
fluids by using polymeric membrane electroddstermination of zolpidem in human plasma using Wwith
fluorescence detection, LC-tandem mass spectrometeghod for the simultaneous determination of 26
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benzodiazepines and metabolites, zolpidem and lpogicin blood, urine, and haidetermination and in-process
control of zolpidem synthesis by LC, Rapid and denpethod for the determination of zolpidem in hunptasma
by high-performance liquid chromatography and deteation of zolpidem hemitartrate by quantitative'H.C and
LC have been reported [3-7].

Quantitative estimation of the degradants in reggbrhethods was done by HTLC and LC, but the rebeaticle

emphasized on its degradant separation only inacahditions and the validation was done with feavameters.
The present proposed research work is done only@®wnd the degradation studies include alkalinegative,

hydrolytic, dry, wet heat, neutral hydrolysis arftbtolytic conditions. The developed method is farthalidated as
per ICH guideline and has proved to be robust. Héhgvas thought to develop an additional stabilitgficating

study in all conditions. The proposed methods Hasen applied successfully to tablets containingditug which

separates the degradants completely from the ppeaht[8-14].

The present manuscript describes validated, sing@asitive, accurate, precise and specific stghititicating
HPLC procedure for the determination of zolpidenplimrmaceutical dosage forms.
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Figure 1: Chemical structure of zolpidem
MATERIALS AND METHODS

2.1. Chemicals and Reagents

Pharmaceutical grade zolpidem was kindly supplied ajift sample by Shreeji Pharma Internationaldodara,
India. It was certified to contain 99.85% (w/w) dry basis and was used further without purificati@netonitrile

of HPLC grade was purchased from Merck Chemicaidjal All other chemicals and reagents used were of
analytical grade and were supplied from Merck Cloatsi India.

2.2. Instrumentation

The HPLC system (Jasco corporation, Tokyo, Japangisted of a Pump (model Jasco PU- 2080 Pluspalgtin
manual injector sampler programmed aty20capacity per injection was used. The detectosisbed of UV/ VIS
(model Jasco UV 2075). LC separations were perfdroe a Hypersil-100 ODS-3 column (Thermo Scientific
Waltham, USA) [Gs (5 ), 25 cm X 4.6 mm, i.d)]. Data was integrated usilagco Borwin version 1.5, LC-Net
II/ADC system. The mobile phase consisted of a amétof acetonitrile: 30mM phosphate buffer (60:w0); pH
adjusted to 3.5 + 0.02 with ortho phosphoric acega symmetrical, sharp peak at (£.02 + 0.05 miff). The
mobile phase was degassed and filtered by pashioggh a 0.45um™ pore size membrane filter (Millipore,
Milford, MA, USA) prior to use. The flow rate was L min®. All determinations were performed at ambient
temperature with a detection wavelength of 242 nm.

2.3.HPTLC Method and Chromatographic Conditions

2.3.1.Preparation of Standard Solution

Standard stock solution containing 1 mg'rof zolpidem was prepared acetonitrile. The working standard was
prepared by diluting the above stock solution irbiteophase to reach a concentration range of gl

2.3.2. Preparation of Sample Solutions

The pharmaceutical dosage form used in this stualy zoldem, manufactured by Consern Pharma Privtdte
(Ludhiana, Punjab) labelled to contain 5 mg of @#@m per tablet. From the powdered mass of 10 tgbém
amount equivalent to 5 mg of zolpidem was weigheahsferred to a 50 mL volumetric flask, and disedlin 25
mL of mobile phase. The solutions were sonicated3@min to enable dissolution of the active congraa from
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tablets and then diluted to volume with the molpitease to obtain sample solutions containing 0.10nmhy of
zolpidem. After mixing, the solutions were filter&trough whatmann filter paper No. 0.45 um. Thelymia was
performed three times. The possibility of excipgeimterference with the analysis was examined.

2.4.VALIDATION OF THE METHOD

2.4.1. Specificity

The specificity of the method was tested by compathe chromatograms of standard zoldem with thaample.
Marketed formulation was processed and analyzeémnitig same conditions, and the retention timeolafpidem
standard and zoldem from marketed formulation wietected.

2.4.2. Calibration Curve

Six standard samples of zolpidem (4§ mI*) were prepared to generate the calibration cufeeavoid bias,
standard curves were fitted using weighted leastiss linear regression in the form of y = a + Wkere y
represents the ratio of zolpidem peak area arepresents the concentration of zolpidem. Calibratiurves were
prepared and analyzed on three consecutive daataate the linearity.

2.4.3. Accuracy, Precision and Limit of Quantificaton

The accuracy and precision of the method were ataduwith 80, 100 and 120 % of the test concentmatis per
ICH guidelines (n = 3). Accuracy was obtained bicalating the ratios of the concentrations caladatvith the
calibration curves to the spiked values, and exgesis percentages. To validate the intraday aadlay precision
at three levels were freshly prepared and deternbne quantitating three replicates on the same atal/ three
consecutive days, respectively. The precision vaésutated as the coefficient of variation (CV) ofasurements.
The limit of quantification (LOQ) was estimated &yalyzing the low concentrations of zolpidem in dadéibration
curves which could be quantitated accurately ard_thQ was verified by the analysis of three repsa

2.4.4. Robustness

The robustness is a measure of method capacityertain unaffected by small but deliberate changes in
chromatographic conditions. It was studied by mesiinfluence of small changes in flow rate (+ 0.1mmin™),
change in mobile phase composition acetonitrileml1

2.5. Accelerated degradation of fexofenadine hydrétoride
Accelerated degradation was carried by exposingithe to different stressed conditions.

A drug stock solution of zolpidem (1mg) was preparel0 mL acetonitrile. This drug solution was difer forced
degradation to provide an indication of the stapilidicating property and specificity of the prgeo method.

DEGRADATION STUDIES

2.5.1. Acid and Base Induced Degradation

Acid decomposition studies were performed by expmshe solution of drug to 5 N hydrochloric acidlured at
80°C for 8 h The studies in alkaline conditions evearried out in 5 N sodium hydroxide and the sofutvas
refluxed at 80°C for 8 h The resultant solutiongevdiluted in mobile phase and the sample soluti@as then
injected separately under the optimized chromafgcaconditions used for analysis of marketed fdation.

2.5.2. Hydrogen Peroxide Induced Degradation

To study hydrogen peroxide induced degradation,sdmaple was exposed to 508gdrogen peroxide and the
solution was refluxed at 80°C for 8 h Resultanusoh was diluted in mobile phase and then injecteparately
under the optimized chromatographic conditions dsethe analysis of marketed formulation.

2.5.3. Dry and wet heat degradation
The powdered drug was stored in oven at 100°C @oh 10 study dry heat degradation and the stoadktisol was
refluxed for 10 h for wet heat degradation

2.5.4. Neutral hydrolysis:
To 20 mL of stock solution, 20 mL of double disdl water was added and the mixture was refluxed.2oh at
100°C to study the degradation under neutral camditand was analyzed.
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2.5.5. Photochemical Degradation

The photochemical stability of the drug was studigaexposing the stock solution (100§ mL™) to direct sunlight
for 24 h. The resultant solution was diluted in mebphase and injected separately under the opiniz
chromatographic conditions used for analysis ofkei@d formulation. The drug solution was also kiepthe
photostability chamber for 24 h. Appropriate diduts of pure drugs were prepared in mobile phaseteardwere
analyzed under the optimized chromatographic comdit

RESULTS AND DISCUSSION

3.1. Optimization of HPLC Method

Quantitative HPTLC and LC method described by Zeengl. [1] for the determination of zolpidem heanitate

resolved the peak by using 40:60 acetonitrile: @MaHPO,, pH was adjusted to 3.59 + 0.1 with a flow ratel &f

mL min® and the retention time of was 6.7 min in presesfdés acid degradants. The proposed work resothed
drug by using a mixture of acetonitrile: 30mM phleate buffer (60: 40 v/v); pH adjusted to 3.5 + Ov@igh ortho

phosphoric acid with a flow rate of 1.0 mL rfimhich gave a symmetrical, sharp peak at retertioa of 7.02 +
0.05 min.
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Figure 2: Chromatogram of zolpidem &: 7.02+ 0.05
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Figure 3: UV Spectra for Zolpidem

Chromatogram of zolpidem at a concentration ofyhOmi* is shown in (Fig.2) Significant interference from
endogenous substances was not observed at théiaetémes of zolpidem and marketed formulatiordigating

34
Pelagia Research Library



Deepali A. Bansode and Sunil R. Dhaneshwar Der Pharmacia Sinica, 2015, 6(8):31-39

the sample preparation method is effective. Thekpeeere sharp and symmetrical with good baseliselugion
and minimal tailing.

UV spectrum of zolpidem is shown in (Fig.3) showeaximum absorbance at 242 nm and the same waseskebes
the scanning wavelength. The mobile phase was @giinby changing the composition of the mobile phts
achieve good resolution and symmetric peak shapemflyte as well as a short run time.

VALIDATION OF THE METHOD

3.2. Linearity and LOQ

The reported method determined the linearity irgeaof 0.5- 5 mg mt with an LOD and LOQ of 0.035 and 0.106
ng mL* respectively. This proposed method determined LIODQ by visual detection method and was found to be
0.1 and 0.41ig mL™ respectively after studying a range of concentratimade from the stock solution. The results
of the linearity studies for calibration curve aepicted in Table 1 and (Fig.4.a & 4.b).
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Figure 4.a: Calibration Curve of Zolpidem
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Figure 4.b: Concentration Residual Plot

3.2. Precision

The precision of the method was determined by aialyf the marketed formulation. The repeatabiitysample
injection and intermediate precision, as RSD wess lthan 2% for zolpidem indicating acceptable eegf intra
and inter-day precision and the data is depictekhine 2.
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Table 1 Linearity Regression Data for Calibration Qurve

Parameters Zolpidem
Linearity range 1-Gig mL*
r 0.999
Slope 38879 + 530.
Intercept -7860

Confidence limit of slop& 34410 to 37350
Confidence limit of intercef® 13660 to 219
Sy.x” 2218
P value® < 0.0001
# 95% Confidence intervals
b Standard deviation of residuals from line
¢ P value is < 0.0001, considered extremely significa

Table 2 Intra-Day and Inter-Day Precision of Zolpidem

Conc. mg mL-1 Intra-day precision (n=3) Inter-day Precision (n=3)
) Foundconc.+SD RSD (%) S.E. Foundconc.+SD RSE) S.E.
2 1.95 + 0.004 0.26 0.002 2.006 + 0.003 1.49 0.0012
4 4.05+0.01 0.2¢ 0.004 4.100 +0.01 0.3¢€ 0.00¢
6 5.90 + 0.09 1.53 0.036 5.90 + 0.003 0.5 0.0012

3.3. Robustness
Reported method does not show the data of robustience the developed method is proved to be tobos

evaluate the robustness of the method, the optimzethod parameters were varied at different levidie results
are presented in Table \8hich indicated that the developed method was unaffebte@mall variations in the
optimized method parameters and was found to bestob

Table 3 Robustness of the method

Level Factor Retention Time % RSD
Change in Conc. of Acetonitrile in Mobile Phase (n3)
-1 59 7.29 1.51
0 60 7.02 1.13
1 61 7.2 1.26
Change in Flow Rate (n=3)

-1 0.9 7 0.63
0 1 7.02 1.01
1 1.1 7.09 0.88

3.4. Accuracy
The reported method was found to be accurate vailrevof 99.96 + 0.986 whereas the proposed methwee mean

% recovery of 100.36 % for zolpidem. The accura@swtudied by measurement of recovery at threerdiit
levels (equivalent to 80, 100, and 120% of the amhawiginally present in the tablets). The data &curacy
studies is as depicted in Table 4.

Table 4 Accuracy study of the method

Label claim Total Recover
Dru m tab‘ll Amount added in amount Amount Recovered RSD (%) ((y\)/ y
9 9 mg (%) o) (mg) + SD ° °
4.8 (80) 10.8 10.98+0.2 1.82 102.66
Zolpidem 5 5 (100) 12 11.78+0.09 0.76 98.16
7 (120) 13.2 13.25+0.22 1.66 100.27

3.5. Specificity

The reported method does not show the data offapigciFor specificity studies the content of dnags analyzed
in the tablets. The specificity of the methodsligstrated in (Fig.5) where complete separatiorzolpidem in
presence of its excipients was observed. The agartgntion time + standard deviation for zolpidesas found to

be 7.01 £ 0.05 min, for six replicates
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Figure 5: Chromatogram of Zoldem Tablet

FORCED DEGRADATION STUDIES

3.6.1. Acid and Base Induced Degradation

Reported methods show degradation pattern onlycidicaconditions, the work does not include the rdelgtion
study widely. The present method shows degradati@kaline conditionsOptimized condition for acid and base
degradation was achieved kyposing the solution to 5 N hydrochloric acid @&dN sodium hydroxide and the
solutions were refluxed at 80°C for 8 h. The solutivas then diluted with mobile phase and injedted the
column. The chromatogram of the acid degraded sastpwed one additional peak @bt70 min, (Fig.6.a) and in
base degraded sample showed one additional pegk3.ai min, (Fig.6.b)
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Figure 6.a: Chromatogram for acid induced degradatbn Figure 6.8hromatogram for base induced degradation

3.6.1. Hydrogen Peroxide Induced Degradation
The chromatogram of the hydrogen peroxide degradatple showed one additional peakza@.21 (Fig.7).
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Figure 7: Chromatogram for hydrogen peroxide inducel degradation

3.6.2. Dry and wet heat degradation
The samples degraded under wet heat and dry heditioms showed no additional peaks

3.6.3. Neutral degradation
The samples degraded in neutral hydrolysis showeatiditional peaks.

3.6.4. Photochemical Degradation
The samples were kept in sunlight and showed niiadal peaks.

The summary of degradation studies is depictedainld’ 5, which proves that complete separation efdiftug was
achieved in presence of degradants which comply thi2 ICH guidelines provided.

Table 5 Summary of Degradation Studies

Conditions Number of Peaks Retention Time
Acidic (5.0 N HCI) Peak 1 5.71
Alkaline (5.0 N NaOH) Peak : 3.0z
Oxidation (50% HO,) Peak 1 8.21
Dry and Wet heat --
Neutral

Photochemical

CONCLUSION

The proposed HPLC method is simple, accurate, degible and stability indicating for quantitativetdrmination
of zolpidem in bulk and in pharmaceutical formwatiwithout interference from the excipients andhe presence
of its acidic, alkaline and oxidative degradanthie Tdeveloped method can be termed as validatedlitgtab
indicating method in acidic, alkaline, oxidative/dnolytic, photochemical conditions. The chromatggric method
was validated as per the ICH guidelines. Statiktests indicate that the proposed method redudeesltration of
analysis and appears to be equally suitable fordgbgne analysis in QC laboratories as compareitheéoreported
methods. This study separates the drug from itsadi@gts, hence is a typical example of stabilitiidating assay.
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