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ABSTRACT

A rapid, high sensitive and selective liquid chromatography-tandem mass spectrometric (LC-
MSMS) method has been developed and validated for the quantification of Zolpidem (Zol) in
human EDTA plasma using Mirtazapine (1S as an internal standard. Analyte and Internal
standard were extracted from human plasma by Solid-phase extraction (SPE) using Oasis HLB
cartridges. The eluted samples were chromatographed on a C18 column by using a 20:80 v/v
mixture of ammonium formate buffer (20 mM, pH 5.00) and acetonitrile as an isocratic mobile
phase at a flow rate of 0.4 mL/min and analyzed by mass spectrometry in the multiple reaction
monitoring mode using the respective [M+H] * ions, m/z 308.13 — 235.21 for Zolpidem and
m/z 266.35 — 195.31 for the IS The linearity of the response/concentration curve was
established in human plasma over the concentration range 0.10-149.83 ng/mL. The lower
detection limit (LOD, SN > 3) was 0.04 ng/mL and the lower limit of quantization (LOQ, SN >
10) was 0.10 ng/mL. This LC-MSMS method was validated with Intra-batch and Inter-batch
precision of 0.67-9.82.The Intra-batch and Inter-batch accuracy was 87.70-107.53 respectively.
Recovery of Zolpidem in human plasma is 87.70% and ISTD recovery is 85.78%. The main
pharmacokinetic parameters were Tpax (hr) = (1.50 # 0.754), Chux (Ng/ML) (115.341 + 34.741),
AUC, _, = (663.614 + 370.888) and AUC .. ., 694.020 + 407.540 respectively. This method was
successfully applied for the zolpidem 10 mg tabl ets bioequival ence study.

Keywords: Zolpidem tartrate, UPLC-MS/MS, Human plasma, égjoivalence study and
Pharmacokinetic.
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INTRODUCTION

Zolpidem (Ambien) is a prescription medication usedthe short-term treatment of insomnia,
(difficulty falling asleep or staying asleep) aslves some brain disorders. It is a short-acting no
benzodiazepine hypnotic that potentiates gammas@rbutyric acid (GABA), an inhibitory
neurotransmitter, by binding to GABreceptors at the same location as benzodiazefdihds

works quickly (usually within 15 minutes) and hastwort half-life (2—3 hours). Zolpidem has
not adequately demonstrated effectiveness in maintp sleep; however it is effective in
initiating sleep [2]. Its hypnotic effects are sianito those of the benzodiazepine class of drugs,
but it is molecularly distinct from the classicanzodiazepine molecule and is classified as an
imidazopyridine. Flumazenil, a benzodiazepine remepantagonist, which is used for
benzodiazepine overdose, can also reverse zolgdsedative/hypnotic and memory impairing
effects [3, 4]. Due to its selective binding, Zalpm has very weak anxiolytic, my relaxant, and
anticonvulsant properties but very strong hypnptigpertied5]. Zolpidem tartrate, chemically
bis [N, N dimethyl-2[6-methyl-2-(4-methyl phenylhidazo [1, 2e] pyridine-3-yl] acetamide]
(2R, 3R)-2,3dihydroxybutane dioate, is a hypnoters [6]. It has a molecular weight of
764.88. Fig.1. shows structure for Zolpidem taetrat
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Several analytical methods have been reportedherquantification of Zolpidem in human
plasma on HPLE7]. HPLC method with fluorescence detection [8-40H LC-MS/MS [11-12].
The following are the advantages of the proposethodeover those reported earlier: (1).
Greater sensitivity is achieved (0.10 ng/mL) evethwow plasma volumes and method is well
suited for pharmacokinetic analysis. (2). Employiagsingle-step solid phase extraction
procedure minimizes the chances of errors, savesiderable time and simplifies the sample
preparation procedure. (3). Because of the usessf plasma volume (0.300mL), the volume of
the sample to be collected for time point from salg during the study is reduced significantly-
this allows inclusion of additional points (4).Thapid sample analysis turnaround time of 3.00
minutes makes it an attractive procedure in higbttghput bioanalysis of Zolpidem in human
plasma. The chromatographic conditions were opg&thiand the results of validation in terms of
Specificity, linearity, precision, accuracy, extian efficiency, dilution integrity, and Stabilise
were provided. The devised method was used in delpitartrate bioequivalence study, which
was conducted in accord with USFDA guidelines [T3jpical bioavailability including AUg.
(the area under plasma concentration-time curve)Giax(the maximum plasma concentration)
AUC ..., (Area under the concentration time-curves frametizero to infinity) parameters were
compared.
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MATERIALS AND METHODS

Experimental

2.1 Chemicals and materials

Reference standards of Zolpidem (Potency-97.1%) Klintazapine (Potency-99.5%) were
procured from Aurobindo pharma Ltd. (Hyderabad,dpdMethanol and Acetonitrile were of
HPLC Grade purchased from J.T. Baker (PhilipsbWw&A). Analytical-grade Ammonium
formate was purchased from sd fine chemicals (Mumlmalia.), Oasis HLB, 1CC, 30mg
cartridges were purchased from Waters (Milford, JSAnd Formic acid (AR Grade) was
purchased from (RFCL Chemicals New Delhi, IndialyBropylene vials (Torsens products Pvt
Ltd Kolkata, India.) Water used for the LC-MS/MSadysis was prepared using a Milli Q water
purification system procured from Millipore (Bange#, India). Human plasma was procured
from Cauvery Diagnostics and blood bank Hyderabadia).and was stored at -20°C until use.

Fig.2.
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Fig. 2 (A). Product ion mass spectra of Zolpidem (fa 308.13-235.21, scan range 200-325 amu)

2.2. Liquid chromatographic conditions

A waters Acquity UPLC system (Milford, MA, USA) csisting of binary solvent manager,

sample manager and column manager was used foingsethe reverse-phase liquid

chromatographic conditions. The separation of Zt@pi and Mirtazapine (IS) was performed on
X-terra RP8 (50mmx4.6mm (length inner diameter)thwb pm particle size) and was
maintained at 35 °C in column oven. The mobile phaansists of 20mM Ammonium formate
(pH 5.0@0.05) and acetonitrile in 10:90 (v/v) ratio. Foodsatic elution, the flow rate of the
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mobile phase was kept at 0.40 ml/min. The totabefatographic run time was 3.0 min. The
sample manager temperature was maintained at I@f@a pressure of the system was 800 psi.

2.3. Mass spectrometric conditions

lonization and detection of analyte and IS was iedrrout on a triple quadrupole mass
spectrometer. WATERS, Quattro Micro (Milford, MA,S4) equipped with electro spray
ionization and operating in positive ion mode. Qimation was performed using multiple
reaction monitoring (MRM) mode to monitor Parent Product ion (m/z) transitions for
Zolpidem 308.13— 235.21 and 266.35> 195.31for IS respectively. (Fig. 2 shows the product
ion mass spectra of analyte and IS).
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Fig. 2 (B). Product ion mass spectra of Mirtazapiném/z 266.35-195.31 amu), scan range 80-300 amu

The source dependent parameters maintained foridéolp and Mirtazapine were capillary;

3.50kV; extractor; 2.0V; RF lens; 0.0V; source temgiure: 100°C; desolvation temperature:
400°C;cone gas flow; 50+£10L/h desolvation gas flé&d@0+10L/h. The optimum values for

compound dependent parameters (MRM file parameli&esone voltage and collision energy
set were 50 V and 35.0 eV for the analyte and 2@0O¥ 25.0eV for IS respectively. The dwell

time easy set at 500ms. Mass Lynx software verdi@nwas used to control all parameters of
UPLC and MS

2.4. Standard stock, calibration standards and qudaly control sample preparation.

The standard stock solution of 1 mg/mL of Zolpidemd Mirtazapine was prepared by
dissolving requisite amount in methanol. Calibnatstandards and quality control (QC) samples
were prepared by spiking (2 % total volume of blaksma) blank plasma with stock solution.
Calibration curve standards were made at 0.10,, @20, 50.01, 100.03, 125.03 and 149.83
ng/mL respectively while quality control samplesreverepared at four levels, viz. 113.85
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ng/mL (HQC, high quality control), 68.88 (MQC, middjuality control), 0.30 ng/mL (LQC low
quality control), 0.10 ng/mL (LLOQQC lowest levalality control). Stock solution (1 mg/mL)
of the internal standard was prepared by dissoltimgg of Mirtazapine in 10 mL of methanol.
An aliquot of 10.0 pL of this solution was furthéituted to 10.0 mL in the same diluent to
obtain solution of 1.0 pg/mL. All the solutionsgstiard stock, calibration standards and quality
control samples) were store at 2-8°C until use.

2.5. Protocol for sample preparation

Prior to analysis, all frozen subjects sampleshraion standards and quality control samples
were thawed and allowed to equilibrate at room tnajoure. To an aliquot of 250uL of spiked
plasma sample, 50uL internal standard was added/@mexed for 20 s. Further, 250uL of 20
mM Ammonium formate was added and vortexed 20 sdion the HLB 1CC 30mg cartridges
with 1.0 ml of methanol and followed by 1.00 mLwéter, load the total volume of prepared
sample and elute slowly and completely, was theidges with 1.0 mL of water twice. Dry the
cartridges for two minutes under vacuum elute tridges with 0.250 mL of methanol twice
and 20 pL was injection in the chromatographiceyst

2.6. Method validation

The method validation was performed as per USFDAdalimes [14]. System suitability
experiment was performed by injecting six conseeutinjections using acqueous standard
mixture of Zolpidem and internal standard at thertsbf each batch during the method
validation.The carryover effect of the autosamplers evaluated by injecting a sequence of
injections solutions of aqueous standard, Mobilageh standard blank, extracted standard
equivalent to highest standard in the calibratiange. As per the acceptance criteria, the
response in blank should not be greater than 20l 4.GQ response [15]. The linearity of the
method was determined by analysis of five lineaves containing eight non-zero concentration.
The ratio of area response for drug and IS was medegression analysis. Each calibration
curve was analyzed individually by using least squaeighed (1/% Linear regression. The
lowest standard on the calibration curve was aeckas the lower limit of quantitation (LLOQ),

if the analyte response was at least five timesentioan that of the drug free (blank) extracted
plasma. The deviation of than that of drug freearfk) extracted plasma. The deviation of
standards other than LLOQ from nominal concentrasioould not to be more than = 15.0%.

The selectivity of the method towards endogenoasrpd matrix components was assessed in
twelve batches (7 normal of K2 EDTA plasma, 2 hagseeal, 2 lipidemic and and 1 heparinised)
of blank human plasma. This was done to estimateettient to which endogenous plasma

components contribute towards interference at ¢hention time of analytes and IS. The cross
talk of MRM for analytes and IS was checked usiighést standard on calibration curve and

working solution of IS.

For determining the intra-day accuracy and prenisieplicate analysis of plasma samples of
Zolpidem was performed on the same day. The rursistad of a calibration curve and six
replicates of LLOQ, LQC, MQC and HQC samples. Tier-day accuracy and precision were
assessed by analysis of three precision and agcheatches on three consecutive validation days.
The precision of the method was determined by tatiog the percent coefficient of variation
(%CV) for each level. The deviation at each coneiun level from the nominal concentration
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was expected to be within £ 15.0% except LLOQ which it should be within + 20.0%.

The relative recovery, matrix effect and procediiehcy were assessed as recommended by
[16]. (Matuszewski.) All three parameters were aagtd at Std-1, Std-3, Std-5, Std-6 and Std-8
levels in six replicates. Relative recovery (RE)swaalculated by comparing the mean area
response of extracted samples (spiked before éxtnaco that of unextracted samples (spiked
after extraction) at each CC level. The recoverySofvas similarly estimated. Absolute matrix
effect (ME) was assessed by comparing the meanraspanse of unextracted samples (spiked
after extraction) with mean area of neat standaldtisns. The overall ‘process efficiency’
(%PE) was calculated by comparing the mean argemes of extracted samples (spiked before
extraction) to that with mean area of neat standahdtions at each CC level. The assessment of
relative matrix effect was based on direct comparisf the MS/MS responses (peak areas) of
the analytes spiked into extacts originating fraffecent lots of plasma. The variability in these
responses, expressed as %CV was considered ag#sema of relative matrix effect.

Stability experiments were carried out to examime dnalyte stability in stock solutions and in
plasma samples under different conditions. Shon tstability at room temperature and long
term stability of spiked solution stored at — 70¢&s assessed by comparing the area response of
stability sample of analyte and IS with the arespomse of sample prepared from fresh stock
solutions. The solutions were considered stabteafdeviation from nominal value was within
+10%. Autosampler,wet extract stability, bench &ipbility, dry extract stability and freeze-
thaw stability were performed at LQC and HQC, usshgreplicates at each level. The samples
were considered stable if the deviation from themealculated concentration of freshly thawed
guality control samples was within £15%.

To authenticate the ruggedness of the proposedoaheih was done on two precision and
accuracy batches. The first batch was analysedffeyeht analysts while the second batch was
analysed on different column and different LC-MS/M3ilution integrity experiment was
conducted by diluting the stock solution preparsdpiked standard at concentration of 299.66
ng/mL for Zolpidem. The precision and accuracy ddution integrity standards at 1/5th and
1/10" determined by analyzing the samples against edidsr curve standards.

2.7. Bioequivalence study design

A pharmacokinetic study was conducted on 12 healldult, male, human subjects under fed
conditions. (n = 12) following oral administrati@f Zolpidem Tartrate 10 mg tablets. Each
volunteer was judged to be in good health througddical history, physical examination and

routine laboratory tests. Written consent was takem all the volunteers after informing them

about the objectives and possible risks involvetha study. An independent ethics committee
constituted as per Indian council of Medical ReslkedICMR) approved the study protocol. The
study was conducted strictly in accordance wittdglimes laid down by international conference
on Harmonization and USFDA [17]. A single oral doske 10 mg drug was given to the

volunteers with 240 mL of water. Blood samples weodlected at 0.0 (pre-dose), 0.25, 0.50,
0.75, 1.00, 1.25, 1.50, 1.75, 2.00, 2.25, 2.5015,23.00, 3.50, 4.00, 5.00, 6.00, 8.00, 10.00,
12.00, 16.00 and 24.00 h after oral administratibthe dose for test formulation in labeled K2
EDTA- vaccuettes. Plasma was separated by cerdtifug (3200 % g, 10 ° ¢, 10 min) and kept
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frozen at — 70 °© c until analysis. During studylwteers had a standard diet while water intake
was free.

RESULTS AND DISCUSSION

3.1. Method development

Chromatographic resolution of Zolpidem and IS watsated under isocratic conditions to obtain
adequate response, sharp peak shape and a sHgsisatime. Thus, separation was tried using
various combinations of methanol/acetonitrile, &ciouffers and additives like formic acid on
different reversed-phase columns with 5um partgilee viz. Chromolith, Hypersil, X-terra,
Kromasil, Intertsil and Grace ACE Cyano (150 mm @60mm x 4.6 mm), Chromolith RP-18
(50 mm x 4.6 mm), Kromasil (50 mm and 100 mm x @r@), and Gemini C-18 (50 mm x 4.6
mm) to find the optimal column that produced thstbeensitivity, efficiency and peak shape.
The analytes showed poor separation and reproditicilor proposed linear range except for X-
terra RP-8 column that offered superior peak shbpeegline separation, desired linearity and
reproducibility. The mobile phase consisting of 20mmmonium formate adjusted the pH 5.00
+ 0.05 with formic acid and acetonitrile (20:80, wfatio and having 20mM ammonium formate
pH around 5.0-5.5 were found most suitable forietuZolpidem and IS at 1.37 and 1.46 min
respectively. Also, the reproducibility of retentitimes for the analytes, expressed as %CV was
<2% for 100 injections on the same column.

The inherent selectivity of MS/MS detection wasoadxpected to be beneficial in developing a
selective and sensitive method. The present stualy @onducted using ESI as the ionization
source as it gave high intensity for drug and IStreesy have similar sites for protonation.
Initially, the extraction of Zolpidem and IS wasrigad out via protein precipitation with
common solvents like acetonitrile, methanol andawe but the sensitivity and reproducibility
were poor, in all the solvents with frequent clogpiof the column, which required online
flushing of the column. Liquid-liquid extractiondenique was also tested to isolate the drugs
from plasma using diethyl ether, dichromethaneyletitcetate, methyl tert butyl ether and
isopropyl alcohol (alone and in combination) agaoting solvents. However, the recovery was
inconsistent with some ion suppression (greater it CV) in most of these solvent systems.
Hence solid-phase extraction with waters HLB-1COm@8 cartridges solved the problem,
sample clean up and matrix effect. Trying with eliéint ion exchange resigns and elution
solvents, HLB cartridges with methanol elution prdvto give consistent recoveries for the
analyte and IS, especially at the LLOQ level witimimum matrix interference. Mirtazapine was
used as an internal standard (I1S) in the presemtystwhich had similar chromatographic
behavior and was quantitatively extracted with pneposed extraction procedure. Also, there
was no effect of IS on analyte recovery, sensitigition suppression.

3.2. System suitability and auto sampler carryover

Throughout the method validation, the % CV of systaiitability was observed below 4.0 at the
retention time of Zolpidem and the IS. Carryovealaation was performed in each analytical
run so as to ensure that it does not affect tharacg and the precision of the proposed method.
There was negligible carryover4% of the LLOQ response) observed during autosample
carryover experiment, No enhancement in the respaves observed in double blank after
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subsequent injection of highest calibration statdagueous and extracted) at the retention time
of analytes and IS.

3.3. Linearity and lower limit of quantification (LLOQ)

The calibration curves were linear over the conegioih range of 0.10 to 149.83 ng/mL with
correlation coefficient r2 0.9939 for Zolpidem respectively. The equationsn@ans (n=5) of
five calibration curves for Zolpidem. The standdeViation value for slope, intercept observed
were 0.0446 and 0.00086. The equations for mean8) (of five calibration curves for
Zolpidem respectively. The accuracy and precisBa€¥) observed for the calibration curve
standards ranged from 92.70 to 99.71% and 0.67 .B29% respectively. The lowest
concentration (LLOQ) in the standard curve for btte isomers was measured at a signal-to-
noise ratio (S/N) of 100.

Selectivity, accuracy and precision

To establish the selectivity of the method for iféeence due to endogenous plasma components
from haemolysed, lipidemic, heparinised and K2 EDJTAnk plasmas, the % change in the area
ratio (analyte/IS) at LLOQ level was within 4-8%,hie the precision (%CV) in their
measurement varied from 2.7 to 4.3%. The extraghi@mtedure together with mass detection
gave very good selectivity for the analysis of btk drug and IS in the blank plasma. No
endogenous interferences were found at the reteritoes of analytes and IS. Figure.3.
Representative MRM ion chromatograms extracted @A)ibration curve of Zolpidem. (B).
Blank human plasma (double blank), (C) blank plasonafied with IS (m/z 266.35>195.31),

(D). Zolpidem at LLOQ (m/z 308.13235.21) the selectivity of the method.

Fig. 3.
(A) Calibration curve of Zolpidem

Compound name: Zolpidem

Correlation coefficient: r = 0996808, rm2 = 0.993625

Calibration curve: 0.054194 * x + 0.000390547

Response type: Internal Std { Ref 2 ), Area * (IS Conc. / IS Area))

Curve type: Linear, Origin: Exclude, Weighting: 1/x%2, Axis trans: Mone
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(B) Double blank plasma (without IS)
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(D) Zolpidem and Mirtazapine at LLOQ (m/z) 308.13-235.21

Zolpidem

MEM of 2 channels,ES+
308.13 = 235.21
9.165e+002

205
95
%
}
3 T T T T T T T T T T T T T T T T T T e T min
Mirtazapine MRM of 2 channels,ES+
Lol | 1.46 266.35 = 19531
24328 1.022e+005
957]
%]
] | I
5 T T = — T min

The intra- and inter batch precession and accurvaese established from validation runs
performed at HQC, MQC, LQC and LLOQ QC levels. Tihea- and inter batch precision
ranged from 4.00to 9.82% for Zolpidem.The accuraalpes were within 87.70-107.53% for
both the analytes in intra- and inter batches. pieision and accuracy values for intra- and
inter day experiments in plasma are shown in Table

Table 1. Comparison of intra- and inter-batch precsion and accuracy for Zolpidem

. . Intrabatch
QCID Nominal concentration (ng/mL) n | Mean concentration observed (ng/mL)| % CV| % Accuray
LLOQQC 0.10 0.10 9.82 96.33
LQC 0.30 6 0.29 9.35 95.06
MQC 68.88 60.41 7.63 87.70
HQC 113.85 122.42 4.00 107.53
. . Inter batch
QCID Nominal concentration (ng/mL) n | Mean concentration observed (ng/mL | % CV | % Accuracy
LLOQQC 0.10 0.10 6.80 99.71
LQC 0.30 24 0.29 7.32 97.97
MQC 68.88 63.86 0.67 92.70
HQC 113.8¢ 107.3: 2.21 94.31

3.4. Recovery and stability results

The relative recovery, absolute matrix effect amacpss efficiency data at LQC, MQC and HQC
levels is presented. The recovery for drug andnl®&uman plasma was 87.94% and 85.78%.
Further, the extent of matrix effect in differeatd of plasma (spiked after extraction) was within
the acceptable limit as evident from the precigd»CV) values in Table 2.
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Table 2 . Stability of Zolpidem under various condions (n=6)

Storage conditions Nominal concentration Mean calculated conc. % Mean
(ng/mL) (ng/mL) £ SD accuracy
Bench top stability (After 5.67 h at ~ at 25°C
LQC 0.30 0.29 +£0.027 98.49
HQC 113.85 121.91 + 7.638 107.08
Freeze thaw stability (3 Cycles)
LQC 0.30 0.32 £0.013 106.86
HQC 113.85 103.73 + 2.791 91.11
Dry extract stability (25.82 h below 10°C)
LQC 0.30 0.29 £0.021 96.88
HQC 113.85 117.63 + 11.212 103.32
Wet extract stability (26.43 h below 10°C)
LQC 0.30 0.30 £0.021 101.28
HQC 113.85 114.33 + 8.374 100.42
Auto sampler stability (21.88 h 10°C)
LQC 0.30 0.29 £0.024 97.05
HQC 113.85 105.68 + 6.159 92.82
Long term stability in plasma af0°C (23.66 days
Z(())C(::) 0.30 0.32 +0.0026 108.25
HOC 113.85 120.17 + 1.261 105.55
Table 3 Absolute matrix effect, relative recovery ad process efficiency for Zolpidem
Analyte a b ¢ | Absolute matrix effect | Relative recovery Process efficiency
ISTD (%CV) (%CV) (%CV) (%ME) @ (%RE) © (%PE) '
STD1
Zolpidem 135 (3.87) | 124 (2.42) | 116 (2.22) 91.87 93.57 85.96
Mirtazapine| 29233 25123 22752 98.06 88.45 86.73
(0.70) (0.67) (0.39)
STD 3 1217 1255 1135
Zolpidem (1.19) (2.47) (2.19) 103.05 90.45 93.21
Mirtazapine 26366 26532 23258 100.63 87.66 88.21
(0.55) (0.75) (0.22)
STD5 70076 68461 61355
Zolpidem (0.66) (0.81) (3.55) 97.70 89.62 87.56
Mirtazapine 25385 25385 22131 100.00 87.18 87.18
(0.52) (0.52) (1.70)
STD 6 121740 108577 87661
Zolpidem (3.66) (2.82) (2.54) 89.19 80.74 72.01
Mirtazapine 22604 21287 17488 94.17 82.15 77.36
(2.18) (1.75) (1.51)
STD 8 132191 121904 104021
Zolpidem (2.23) (1.36) (1.49) 92.22 85.33 83.48
Mirtazapine 17910 17385 14508 97.07 83.45 84.10
(1.42) (1.28) (1.16)

a Mean area response of six replicate samples prepared in Mobile phase (neat samples)
b Mean area response of six replicate samples prepared by spiking in post extracted blank
cMean area response of six replicate samples prepared by spiking in plasma before extraction

d*Matrix effect: Post extracted mean response/Aqueous (Neat) mean response x 100

e %Recovery:

Extracted mean response / Post extracted mean response x 100

f %Process efficiency:  Extracted mean response/ Aqueous Mean response x 100
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Stock solutions for short term stability of Zolprdeand IS were stable at room temperature for
minimum period of about 6 h and between 2 and §otCabout 7 days. Zolpidem in control
human plasma (bench top) at room temperature wasestt least for 5.08 h at ambient
temperature and for minimum of three freeze andvthgcles. Auto sampler stability of the
spiked quality control samples maintained at 10w& maintained up to 21.55 h. Long-term
stability of the spiked quality control samplesretbat -70 °C was determined up to 18.12 days.
The accuracy values for different stability expesithin plasma are shown in Table 3.

5. Ruggedness and dilution integrity

The results of ruggedness study for Zolpidem walt wi¢hin the acceptance limit of 15% in
Precision and 85.0-115.0. % in mean accuracy. Teeigpon and accuracy values for both
experiment at LLOQ, LQC, MQC and HQC levels for @idem ranged from 2.2 to 8.6% and
95.3 to 106.5% respectively. The dilution integréyperiment was performed with an aim to
validate the dilution test to be carried out onhleiganalyte concentration above the upper limit
of quantification (ULOQ), which maybe encounteradidg real subject sample analysis. The
precision and accuracy values for14nd 1/18 dilution ranged from 2.5 to 4.9% and 95.1 to
108.6 for Zolpidem.

Fig. 4 Mean plasma concentration-time profile of Z{pidem tartrate 10 mg tablets formulation to 12 he#thy
volunteers

Linear ruean plot of Tolpiden Concendradion ¥ Time umder Fed conditions
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Parameter Zolpidem
Crmax(Ng/mL) 115.341+ 34.741]
Tmax (1) 1.50+ 0.754
AUC,_; |663.614+70.888
AUC,_., |694.020+ 407.540
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3.6.Application of the method in healthy human sul®cts

The validated method was successfully appliedHerassay of Zolpidem in healthy male Indian
volunteers in the age group of 18-45 years. Fighdws the plasma concentration vs. time
profile of Zolpidem human subjects under fating dition. The method was sensitive enough to
monitor the Zolpidem plasma concentration up toh2#pproximately 700 samples including
the calibration and QC samples were within the ptat#e limits. The pharmacokinetic
parameters viz. Cmax, Tmax, AUCQ, and AUCO- « were calculated for Zolpidem in test
formulations. (Figure 4). Shows the data of Measpla concentration-time profile of Zolpidem
tartrate 10 mg tablets formulation to 12 healthlpateers

CONCLUSION

In summary, we have developed and validated atseteceproducible and high-throughput LC-
MS/MS method to quantify Zolpidem using Mirtazapiag IS. To the best of knowledge, the
cost effectiveness, simplicity of the assay ofdplhase extraction and sample turnover rate of
less than 3.00 min per sample made it possiblaatyae more than 250 plasma samples per day
in high-throughput bioanalysis of Zolpidem. As dissed being a highly rugged method, it can
be used in HPLC system. The method is proved toepeoducible with a good recovery and
minimum Matrix effect and three freeze-thaw cycletyck solutions were stable at room
temperature for at least 15 days. In LC/MS-MS aiady module and from the results of the
validation parameters, we can conclude that thesldped method can be useful for BA/BE
studies and routine therapeutic drug monitoringN)ith desired precision and accuracy.
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