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ABSTRACT

A simple and sensitive spectrophotometric methaldeaeloped for the determination of Zolpidem eithéPI or

in pharmaceutical formulations.The method is based on reaction of Zolpidem withragianethyl
aminocinnamaldehyde (PDAC) resulting in the comglamation of orange yellow colored chromogeaving
absorption maxima at 436 nrBeer's law is obeyed in the concentration rangé&-6fug/ml. The proposed method
was successfully validated as per the ICH guidslioe APl and pharmaceutical preparations of Zolpiderihe
percentage recovery studies were performed ancgéneentage recovery was found to be of 994.38.48%,the
system was found to be linear and the correlatioefficient (r2) was found to be 0.998, method veamd to be
precise and the relative standard deviation wasnébto be 0.511, detectiofimit was found to 0.3g/ml and
quantification limit was found to be:«@/ml respectively. The stress degradation studie® also peformed for the
API as per the ICH guidelines, the degradation whserved in oxidative stress and dry heat indutedies.

Keywords: Chromophore, PDAC, Stress degradation, Zolpidem.

INTRODUCTION

Zolpidem tartrate is an imidazopyridine with strosgdative actions [1], minor anxiolytic, muscleaselnt and
anticonvulsant properties, it is also a non-berezetdine hypnotic used in the treatment of insorfjiaZolpidem

is indicated for regulating the sleep by potentigtthe actions of inhibitory neurotransmitigeaminobutyric acid
(GABA) receptors containingil subunitsin the central nervous system [3]lhe chemical hame of Zolpidem is
N,N,6-trimethyl-2-p-tolylimidazo[1,2-a] pyridine-8eetamide L-(+)-tartrate (2:1) [4,5].

Zolpidem is official in British, European and Palapharmacopoeias [5-8]. For the estimation of Ztdpi few
analytical methods such as UV, HPLC, HPTLC, Potenétric methods were reported [9-12]. In the presen
investigation a spectrophotometric method was @pesl by coupling Zolpidem in both API and pharmécel
formuations with PDAC reagent and the method waslated as per ICH guidelines and also performedikty
indicating studies for API.
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Scheme no.1. Structure of Zolpidem
MATERIALS AND METHODS

The drug sample Zolpidem was obtained as gift sarfioim Calyx Chemicals & Pharmaceuticals Pvt. Ltdl)
chemicals and reagents were of analytical gradé sssc PDAC (HimediaRM 152810G), Hydrogen peroxide
(SDFCL (SD Fine chem limited), Sodium Hydroxide {oMhem Pvt Ltd), Hydrochloric acid (Merck Cheniga
Tablet Zolfresh (Abbott group of companies) coritagnl0 mg of Zolpidem tartrate were procured fraodl drug
store.

Spectroscopic conditions:
ELICO-SL 244 UV/ VIS double beam spectrophotomef{spectratreats) with PMT detector, was used fer th
colourimetric estimation of Zolpidem in API and Pimaceutical preparations.

Reagents:

PDAC (1%):

An accurately weighed quantity of 1g of PDAC redgeas dissolved in 30 ml of methanol and sonicditedLO
min for proper dissolution and the final volume waade to 100ml with methanol.

Hydrochloric acid (1N):
An accurately measured volume of 85 ml of Hydrodklacid was dissolved in 30 ml of water and thmafivolume
was adjusted to 1000 ml with distilled water.

Hydrogen Peroxide (3%):
An accurately measured volume of 3 ml of HydrogeroRide was dissolved in 30 ml of water and thalfiolume
was adjusted to 100 ml with distilled water.

Sodium Hydroxide (1N):
An accurately weighed quantity of 40 g of Sodiundrbxide was dissolved in 30 ml of water and somiddbr 10
min for proper dissolution and the final volume waade to 1000ml with distilled water.

Preparation of standard:
Accurately weighed 10 mg quantity of APl was dissdl in 100 ml of methanol to give a concentratidn o
100ug/ml. The final concentration was brought tpd/nl by diluting the stock solution with methanol.

Aliquots of standard solutions of Zolpidem weagdn into a series of 10 ml volumetric flasks anahllof 1 %
PDAC, 2- 3 drops of conc. 830, was added and heated for 20 min. The contentaéh golumetric flask were
finally made upto 10 ml with methanol to get thaeali concentration ranging fromud/ml — 5ug/ml and the
absorbance of the orange yellow colored chromogas mreasured from 200 — 800nm against the corresmpnd
reagent blank. The amount of Zolpidem was compfrtad the Beer — Lambert’s plot.

Assay of pharmaceutical tablets

Twenty tablets were weighed and ground to a fineder using a pestle and a mortar. The average weigh
tablet was calculated. An accurately weighed portibthe powder, equivalent to 100 mg Zolpidem wassferred
into a 100 ml volumetric flask. The volume was mangeto the mark with methanol, shaken well, antefdd
through an ordinary filter paper. The final coneatibn was diluted to 10 pg/ml with methanol aftlee addition
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1ml of 1% PDAC, 2- 3 drops of conc.,BO, and heated for 20 min. The resulting chromogen mvaasured from
200 — 800nm against the corresponding reagent blank

Method Validation:
The method was validated for linearity, accuracgcjsion, LOD, LOQ as per the ICH guidelines [18].1

STRESS DEGRADATION STUDIES:
The stress degradation studies such as hydrofytiadidic & alkali medium), photolytic, oxidativend dry heat
induced degradations studies were performed forasRier ICH guidelingd 3, 14}

1. Hydrolytic degradation under acidic conditions:

Hydrolytic degradation studies was performed byngiml (100ug/ml) of stock solution, to this 1nflZN HCL
was added and volume was made to 10ml with watgpt lt normal conditions for 90min. 5ml of the abov
solution was pipetted out into 10ml flask and tldume was adjusted witthistilled water. Keepinglistilled water
as a blank, the resulting solution was scanned #06:400nm.

2. Hydrolytic degradation under alkaline condition:

Hydrolytic degradation studies was performed byngiml (10Q:g/ml) of stock solution, to this 1ml of 1IN NaOH
was added and volume was made upto 10ml with wapt at normal conditions for 90min, from this 5ofl
solution was pipetted out into 10ml flask and vhkime was adjusted wittlistilled water. Keepinglistilled water
as a blank, the resulting solution was scanned 06:400nm.

3. Dry heat induced degradation:

Dry heat induced degradation study was performethkiyng drug in petri plate and subjected to a terafre of
70°C for 48 hrs. After 48 hrs 10mg of the drug wasetaknd diluted with the distilled water such thaget a final
concentration of 5pg/ml, Keepimtstilledwater as a blank , the resulting solution was sednfiom 200-400nm.

4. Oxidative degradation:

Oxidative degradation studies was perfomed by tatis ml (100pg/ml) of stock and to this 1ml o¥3hydrogen
peroxide was added and volume is made up to th& ofatOml of the flask and kept at room temperatiorel5

min. A blank solution was prepared with 1 ml of 3w hydrogen peroxide into a 10 ml flask and votuim made
upto the mark. The resulting solution was storeer might. Both solutions are boiled to remove aescef hydrogen
peroxide. Solutions are kept for 15 min and théuateld to a concentration of 5 pg/ml. Keeputigtilled water as a
blank , the resulting solution was scanned fro®200nm.

5. Photolytic degradation:

A photolytic degradation study was performed byasipg the sample to near UV light for 30 minutesaityVv
chamber. After UV exposure 10 mg of substance wakart and the final dilution was made to get a cotraéon of
5ug/ml using distilled water. Keepingjstilled water as a blank, the resulting solution was scdrfrem 200-
400nm.

RESULTS AND DISCUSSION

Present investigation is based on new colourimetethod development for the determination of Zapidin API
and marketed formulation by using PDAC reagent ao@centration of 10 pg/ml solution, an orangeoxltolour
chromogen was observed. The resulting solution seamed from 200-800nm. The wavelength maxima ef th
yellow coloured chromogen showed the maximum alzsard® at 436 nm and shownsdnheme.2 the percentage
purity of the given pharmaceutical formulation vimsnd to be 99.17%w/v by the proposed method.

Method validation:
The proposed method was validated for the diffepemameters such as linearity, precision, accura®p, LOQ
as per the ICH guidelines.

The linearity was observed to obey the Beer's- Lartshlaw in concentration ranging from 1-5pg/mleTimearity
plot plotted with concentration against absorbaiscghowed inTable 1 and Fig.1, correlation coefficientrwas
found to be 0.998The Precision studies were performed for six agge absorbance of same homogenous solution
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having the concentration of 1ug/ml and the peragmntelative standard deviation wasind to be 0.511%%
recovers studies was performed for the 80%, 100&0120% respectively, percentage recovery of Zolpideas
found to be in between 99.36-100.48 %w/v, detediimit and quantification limit was found to be Q.§/ml and
1lug/ml. The result table of the method developnagt validations was summarizedTiable 2-4.
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Scheme2. Showing the reaction of Zolpidem with PDAC

Table 1. Showing the linearity studies for Zolpidem

S.No. | Concentration (ug/ml) Absorbance at 294 nnj
1 0 0
2 1 0.0077
3 2 0.2628
4 3 0.530¢
5 4 0.7403
6 5 1.019
Correlation coefficient () 0.9986
1.2 - y =0.25x - 0.238
R?=0.998
1 4
(]
g 08 -
©
2 0.6
o
o 4
2 0.4
0.2 -
0 )
0 1 2 3 4 5 6
Concentration (pg/ml)
Fig.1. Linearity plot of Zolpidem
Table 2. Showing the precision studies of Zolpidem
S.No | Concentration of the solution(ug/ml)| Absorbane
1 1 0.7624
2 1 0.7661
3 1 0.7643
4 1 0.7632
5 1 0.765:
6 1 0.754:
7 Mean 0.762583
8 Standard deviation 0.003898
9 %RSD 0.511
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Table 3. Showing the accuracy studies of Zolpidem

S.No | Accuracy | Amount of Standard added(mg)| Absorbace Amoun(tnzzgovered Rez/gvery Mean
0.00003 0.0521 0.00988 98.89

1 80% 0.0000: 0.053¢ 0.0101¢ 101.4° 99.85
0.0000¢ 0.065¢ 0.0099: 99.2(
0.00003 0.0649 0.00984 98.48

2 100% 0.00003 0.0654 0.00992 99.24| 99.39
0.00003 0.0662 0.0100 100.45
0.00003 0.0802 0.0101 101.37|

3 120% 0.0000: 0.08¢ 0.010( 100.3¢ 100.48
0.0000: 0.079¢ 0.009¢ 99.7¢

Table 4. Optical density characterization of Zolpigm

Parameter Observations
Amax(nm) 294
ComplexAmax(nm) 436
Beer’s law limits (mg/ml 1-5pg/m
Molar absorptivity (Liter/molécm™) 252.85
Correlation Coefficient 0.998
Regression Equation (Y)* Y=0.25x + 0.238
Slope (b) 0.25
Intercept(a) 0.238
%RSLC 0.511
LOD 0.3 ug/m
LOQ 1 pg/ml

Stress degradation Studies:

The stress degradation studies were performechéoZolpidem (API) as per the ICH guidelines by sabpg the
drug to different conditions that stimulate thegldegradation. Further the spectrum of the drugavadysed from
200-400 nm for the degraded changes. The obsemngati@ shown in th€able.5and spectrum is shown kig.2-6.
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Fig.2. Hydrolytic degradation in acidic conditions.
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Fig.3. Hydrolytic degradation in alkali conditions.
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Fig.4. Photolytic degradation studies ' -
Table 5. Showing the Stress Degradation Studies.
S.No. STRESS DEGRADATION STUDIES TIME PERIOD OBSERVATION
1. HYDROLYTIC DEGRADATION UNDER ACIDIC CONDITINS 90 min. NO DEGRADATION
2. HYDROLYTIC DEGRADATION UNDER ALKALI CONDITIONS D min. NO DEGRADATION
3. PHOTOLYTIC DEGRADATION 30 min. NO DEGRADATION
4. OXIDATIVE DEGRADATION 15 min DEGRADATION WAS OBSERVEI
5. DRY HEAT INDUCED DEGRADATION 48 hre DEGRADATION WAS OBSERVEI
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Fig.5. Oxidative degradation studies
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Fig.6.Dry heat induced degradation studies

CONCLUSION

The proposed method for colorimetric estimationZafipidem in API and pharmaceutical dosage form was
successfully developed & validated as per the ICiktigines; the results observed for the proposethodewere
within the standard limit. Stability indicating sts degradative studies were also performed ompidetn API as

per ICH guidelines. The proposed chromophoric assethod can be used for the routine analysis opidem in
the bulk drug and pharmaceutical dosage form.
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