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ABSTRACT

A simple and selective LC method is described for the determination of Melatonin and Zolpidem tartarate in tablet
dosage forms. Chromatographic separation was achieved on a ¢y column using mobile phase consisting of a mixture
of 55 volumes of water and 45 volumes of Methanol with detection of 280nm. Linearity was observed in the range
20-100 pg/ml for Melatonin (r? =0.999) and 20-100 pg /ml for Zolpidem tartarate (r* =0.999) for the amount of
drugs estimated by the proposed methods was in good agreement with the label claim.

The proposed methods were validated. The accuracy of the methods was assessed by recovery studies at three
different levels. Recovery experiments indicated the absence of interference from commonly encountered
pharmaceutical additives. The method was found to be precise as indicated by the repeatability analysis, showing
%RSD less than 2. All statistical data proves validity of the methods and can be used for routine analysis of
pharmaceutical dosage form.

INTRODUCTION

A drug includes all medicines intended for

AIM AND PLAN OF WORK

. . . : Aim

internal or external use for or in the diagnosis,

treatment, mitigation or prevention of disease or To develop new RP HPLC method for the
disorder in human beings or animals, and simultaneous estimation of MELATONIN and
manufactured exclusively in accordance with the ZOLPIDEM TARTARATE pharmaceutical dosage
formulae mentioned in authoritative books [1-3]. form.

. thflrmaceutlcal analysis is a_ brar_lc_h o_f chemistry Plan of work

involving a process of identification [4-6], N o

determination,  quantification, purification and e Solubility determination of MELATONIN and
determination of chemical structure of compounds buffers.

[7-10] There are two main types of ana|ysis _ o Determine the absorption maxima of both the
Qualitative and Quantitative analysis. drugs in UV-Visible region in different

solvents/buffers and selecting the solvents for
HPLC method development.
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e Optimize the mobile phase and flow rates for
proper resolution and retention times.

o Validate the developed method as per ICH
guidelines.

METHODOLOGY
Mobile Phase

A mixture of 80 volumes of Methanol and 20
volumes of Water. The mobile phase was sonicated
for 10min to remove gases.

Determination of

(Amax)

In estimation of drug wavelength maxima is
used.. So this wavelength is used in estimation to
estimate drug accurately.

Working Wavelength

Preparation of standard stock solution of
MELATONIN

10 mg of ZOLPIDEM TARTARATE was
weighed and transferred in to 100ml volumetric flask
and dissolved in methanol and then make up to the
mark with methanol and prepare 10 pg /ml of
solution by diluting 1ml to 10ml with methanol.
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Preparation of standard stock solution of
ZOLPIDEM TARTARATE

10 mg of MELATONIN was weighed in to 100ml
volumetric flask and dissolved in Methanol and then
dilute up to the mark with methanol and prepare 10
Mg /ml of solution by diluting 1ml to 10ml with
methanol.

RESULTS AND DISCUSSIONS
Solubility studies

These studies are carried out at 25 °C

Melatonin

Freely soluble in methanol,water and mixed

phosphate buffer.

Zolpidem tartarate

Freely soluble in ethanol and methanol, and
slightly soluble in acetone and isopropanol and very
slightly soluble in water

Wavelength determination

In simultaneous estimation of two drugs isobestic
wavelength is used. Isobestic point is the wavelength
where the molar absorptivity is the same for two
substances that are interconvertible. So this
wavelength is used in simultaneous estimation to
estimate both drugs accurately.

UV-VIS spectrum of ZOLPIDEM TARTARATE and MELATONIN and the isosbestic point was 280 nm
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Observation

The Isobestic point was found to be 280 nm for
ZOLPIDEM TARTARATE and MELATONIN in
combination

METHOD DEVELOPMENT OF
ZOLPIDEM TARTARATE AND
MELATONIN

Trial- 1

Preparation of standard solution

Weigh accurately 10 mg of ZOLPIDEM
TARTARATE and MELATONIN in 100 ml of

Sample Info

volumetric flask and dissolve in 10ml of mobile
phase and make up the volume with mobile phase.
From above stock solution 10ug/ml of ZOLPIDEM
TARTARATE and MELATONIN is prepared by
diluting 1ml to 10ml with mobile phase. This solution
is used for recording chromatogram.

[min.]

Sample ID Optimized Amount 0
Sample Zolpidem+Melatonin ISTD Amount [
Inj. Volume [ml] : 0.02 Dilution 1
[mv]
— Trail_Zolpidem+Melatonin
400+
~
@
&
300+ i
o
o
a
] e o
> 2004 3
=S 3
S a
N ~
100+ =
=
£
=
©
=
o = A
T
0 1 2 3 4 5 6
Time
Result Table (Uncal - Trail_Zolpidem+Meiatonin)
Reten. Time Area Height Area
[min] [mV.s] [mv] %]
1 2837 3272352 448625 6981
2 4953 1415.363 132310 30.19
Total 4687.715 580.935 100.00
Column Performance Table (From 50% - Trail_Zolpidem+Melatonin)
Reten. Time W05 Asymmetry | Efficency Effl Resolution
[min] [min] 6] [th pl] [tp/m] 6]
1 2837 0110 1792 3684 36842 -
2 4953 0157 1778 5538 55380 931

Fig. 3: Chromatogram of ZOLPIDEM TARTARATE AND MELATONIN

Observation

e Peak Asymmetry factor for ZOLPIDEM
TARTARATE and MELATONIN meet the
system suitability requirements.
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e The run time is very correct.
e Theoretical plates were more than 2000.
Hence it is taken for optimization.



Suresh B M et al/ Journal of Pharmacreations Vol-4(1) 2017 [79-101]

Table 1: Optimized chromatographic conditions

Mobile phase Methanol: Water

pH -

Column Inertsil ODS 3V column,C18(150x4.6 ID) 5um
Flow rate 1.0 ml/min

Column temperature  Room temperature(20-25°C)
Sample temperature  Room temperature(20-25°C)

Wavelength 280
Injection volume 20 i
Run time 6 min

Retention time

About 4.953 min for ZOLPIDEM TARTARATE and 2.837 min for MELATONIN.

ASSAY

Preparation of samples for Assay
Preparation of standard solution
Preparation of mixed standard solution

Weigh accurately 10mg of ZOLPIDEM
TARTARATE and 10 mg of MELATONIN in 100
ml of volumetric flask and dissolve in 10ml of mobile
phase and make up the volume with mobile phase.
From above stock solution 10 pg/ml of ZOLPIDEM
TARTARATE and MELATONIN is prepared by
diluting 1ml to 20ml with mobile phase. This solution
is used for recording chromatogram.

Tablet sample

10 tablets (each tablet contains MELATONIN-10
mg, ZOLPIDEM TARTARATE-20 mg) were
weighed and taken into a mortar and crushed to fine
powder and uniformly mixed. Tablet stock solutions
of MELATONIN and ZOLPIDEM TARTARATE
(ug/ml) were prepared by dissolving weight
equivalent to 10 mg of MELATONIN and
ZOLPIDEM TARTARATE and dissolved in

sufficient mobile phase. After that filtered the
solution using 0.45-micron syringe filter and
Sonicated for 5 min and dilute to 10ml with mobile
phase. Further dilutions are prepared in 5 replicates
of 10pg/ml of MELATONIN and ZOLPIDEM
TARTARATEwas made by adding 1 ml of stock
solution to 10 ml of mobile phase.

Calculation

The amount of MELATONIN and ZOLPIDEM
TARTARATE present in the formulation by using
the formula given below, and results shown in above
table:

oo Asay < AT WS DT P AW
0 ASSAY =4S * DS “WT ~ 100 . LC

x 100
Where,
AS: Average peak area due to standard preparation
AT: Peak area due to assay preparation
WS: Weight of MELATONIN /ZOLPIDEM
TARTARATEIn mg
WT: Weight of sample in assay preparation
DT: Dilution of assay preparation

4% 2

Fig: Chromatogram of Assay standard preparation-1
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Az Amount 1
Msdatornin 30 mg = 2 ISTO Ameunt < 0

Iy Votume o) 002
ik
— Assay(Sta2)_Meistonin 20 mg. + Zolpidem 10 mg
400 4
g
3
300
£ oo H N
& 2
100 E
1 § 1
o -
o i 3 3 1) 3
Time fmin)
esan rabte (Uncar
reiaronin 3mg + Zapitem 10 mg)
s = s
st i el
ey BN
wir e | et | mer
R won | R 7 | voa o
taz
=
T75e
FAL
Sampie Info:
Sample (D Assay Amount
Sample Melatonin 20 mg. + Zolpidem 10 mg ISTD Amount - 0
i Volume [mi] 002 Oiution 1
L&
— Assay(Stdd)_Melatonin 20 mg. + Zolpidem 10 mg
400
~
3004 ™
4
5 5 o
£ 2
2004 - 2
N -
100 s
g
&
2
ol | .
0 1 2 3 4 5
Time [min]
Resutt Table (Uncal -
Assay(Stdd)_elatanin 20 mg. + Zolpidem 10 mg)
Reten Tme | Area = =
] [mv.s] [mv] 1
1 2817 3264.870 455700 70.38
2 19131 1arases 133020 | ez
Fatai s | asza | TG0 00
Coiumn Perforimance Table (From 50% - Assay(SKi4)_Melatonin 20 mg. + Zoipiden 10 mg)
Reten Tme | W05 | Asymmetry | Efeency &l Resolution
i) Ienin] H il tpim] H
[ 2877 a7 75 3663 30630 -
z [T G (5] EE] EEd e

Fig: Chromatogram of Assay standard preparation-3

Sample Info:
Sampie 10 Assay Amount o
sample Melatonin 20 mg. + Zelpidem 10.mg 1STD Amaunt < 0
Ini, Volume [mi] 002 Ditution 1
%

— Assay(Stdd)_Melatonin 20 mg_ + Zolpidem 10 mg
00
300+ ™
-]
s 5 o
2 3
200 i o
100 £
s
3
2
o . 2 ’ Nl
0 A 3 3 i 5
Tima fmin]
Resull Tabe (Uncal -
AssapSidd)_Meiatanin 20 mg. + Zalpidem 10 mg)
rea =] Aren
v s) ] )
T 3261 870 55700 | 7098
2 1373966 193020 | 2em2
7636 835 Gag620 | 100,00
Cottmn Ferformance Tabie (From 50% - Assay(Siad)_ideiatonin 20 mg + Zalpidem 10 mg)
Reten Time Feymmery | Efeieney Em Remomtion
imir) i) H e wpm H
| THIT | 1067 | 3663 | B850 | |
=7 T | [EEH T R e | S|

Fig: Chromatogram of Assay standard preparation-4
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Sample Info
Sample 1D Assay Amount 0
Sample Melatonin 20 mg, + Zolpidem 10 mg ISTD Amount : 0
Inj. Volume [ml] - 002 Dilution 1
[mY]
Tt
— Assay(Std6)_Melatonin 20 mg. + Zolpidem 10 mg
400
2
3
o
300
®
g
g 5 @
> 2004 b} -
k3 2
] @
N b
1004 §
s
?
-
ol
o I r
T T T
a 1 2 3 4 5 6
Time min]
Result Tabe (Uncal -
Assay(Std5)_Melatonin 20 mg. + Zolpidem 10 mg)
Reten. Time | Area Height )
[min] ImV.s] [mv] ]
1 20301 0TS | 461088 7023
2 4953] 1380462 | 135608 2977
Total igeT 008 55759 | 100.00
Column Performance Table (From 50% - Assay(SIds)_Melatonin 20 mg. + Zaipidem 10 mg)
Relen. Tme | W5 | Asymmelry | Eficiency 1 Resolution
{min] [min] H el [tpm]
1 2833 0107 1826 3809 30088 B
2 4953 0153 1771 5781 5711 [
Sample Info
Sample ID Assay Amount 0
Sample Melatonin 20 mg. + Zolpidem 10 mg 1STD Amount 0
Inj. Volume [mi] - 0.02 Dilution 1
m!
(55
— Assay(Spi1)_Melatonin 20 mg. + Zolpidem 10 mg
400+ 4
@
2
o
300+
]
H 3 o
> 200 3 -
2 o
5 &
N -
100 £
]
5
B
=
(Y S |
o [ [
T T T
0 1 2 3 4 5
Time {min]
Result Table (Uncal -
Assay{Spi1)_Melatonin 20 mg. + Zoipidem 10 mg)
Reten. Time | Area Height Trea
min] [mVs] [mV] %]
[ 26331 9265567 { 614181 7064
3 A9631 170631 134817
Total diziEie | 566331
Column Performance Table (From 50% - AssaytSpi1)_Meiatonu 20 mg. + Zolpidem 10 mg)
Reten Tme | W05 | Asymmety | Eficency ER Resalution
{min] {min] H It p] itpm) H
1 2833 0107 1826 3508 30088 E
2 1563 0.153 1714 5781 57814 § (e

Fig: Chromatogram of Assay sample preparation-1
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Sample Info:
Sample ID  Assay Amaunt 0
Sample : Metatonin 20 mg. + Zolpidem 10 mg ISTD Amount - 0
Inj. Volume [mi]  : 0.02 Dilution 1
[(
— Assay(Spi2)_Melatonin 20 mg. + Zolpidem 10 mg
400+
~
)
300 T
§
- E o
o £
3
200 i g
5
N -
100 &
5
z
=
o I A 1
o 1 é -‘i A 5
Time [min.)
Resuif Table (Uncal -
Assay(Spi2)_Melatonin 20 mg. + Zolpidem 10 mg)
Reten Time Area Height Hrea
[min] [mV s] %]
1 2817 T0.61
Fl 843 TR
Total 589.124 100 00
Column Perormance Table (From 50% - Assay(SpI2)_Melatonin 20 mg. + Zolpiden 10 mg)
Reten Time W05 oymmelry | Effciency Z Resolution,
min] Irin] ] [th pl) itpim]
1 2817 107 1792 3863 38630 .
3 4543 G153 VT E758 57581 G636 |
Sample Info
Sample ID Assay Amount ‘o
Sample Melatonin 20 mg. + Zolpidem 10 mg ISTD Amount
Inj. Volume [mi] = 002 Dilution 1
55,
— Assay(Spi3)_Melatonin 20 mg. + Zolpidem 10 mg
4004
s
&
~
300
§
% o] 5 -
5
=3 5
o @
N o«
100 £
5
=
3
=
of
T T T r
a 1 2 3 4 5
min]

Result Table (Uncai -
Assay(Spi3)_Melatonin 20 mg. + Zaipidem 10 mg)

Reten Time Height Area

[min] [mv) (%]
1 2827 467182 7088
H 4957 REXE L
Total 580 804 100.00

Column Perormance Table (Fram 50% - Assay(5pl3)_Melatonin 20 mg. + Zolpidem 10 mg)

Reten. Time | W05 Asymmetry | Efcency & Resolution
[min] [min] 5] fth pi) [tp.im] 5]
1 2627 0110 670 3658 36563 -
3 4657 0153 665 5789 57802 9519

Fig: Chromatogram of Assay sample preparation-3
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sample Info:

Sample ID Assay Amount 0
Sample Melatonin 20 mg. + Zalpidem 10 ma ISTD Amount  © 0
Inj. Volume [mi] : 0.02 Dilution 1
R
— Assay(Spl4)_Melatonin 20 mg. + Zolpidem 10 mg
400
o
2
300
»
g
- E o
s
> 200 2 .
k-] 3
N -
100- =
g
®
£
o] =
[ I
o 1 2 3 4 5 6
Time [min.]
Result Tabie (Uncal -
Assay(Spid)_Melalonin 20 mg. + Zolpidem 10.mg)
Reten. Time Area Fowant Area
[min] [ sl [mv] fi
1 Zeaa | 3284071 450711 7051
3 T RN E TN T TS Y
Vol 4 agE7 a2 | 584857 00.00
Column Performance Tabie (From 50% - Assay(Spi4)_Melatonin 20 mg. + Zolpidem 10 mg)
Reten Time W05 Aaymmetry | Efciency Y i ‘Resolubion
[min] fmin] H [th-pl) [tpim] H
T 2838 0107 1750 3500 30088
2 T G17 0153 1686 5766 57658 566

w00
5
S H -
3 g
£
i}
E
1 | 1
o 3 B i

.....

Fig: Chromatogram of Assay sample preparation-5

Table: Assay Results

MELATONIN ZOLPIDEM TARTARATE
Standard Area Sample Area Standard Area Sample Area
Injection-1 1374.953 1357.053 3275.556 3265.567
Injection-2 1377.148 1358.43 3264.35 3263.581
Injection-3 1367.963 1337.954 3251.196 3272.933
Injection-4 1373.965 1363.191 3264.87 3264.071
Injection-5 1389.462 1356.846 3277.547 3246.908
Average Area 1376.698 1354.695 3266.704 3262.612
Standard Deviation 9.702838 9.551679
%RSD 0.716238 0.292762
Assay(Yopurity) 98.40 99.87
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Observation

The amount of ZOLPIDEM TARTARATE and
MELATONIN present in the taken dosage form was
found to be 98.40% and 99.87% respectively.

VALIDATION
Specificity by Direct comparison method

There is no interference of mobile phase, solvent
and placebo with the analyte peak and also the peak
purity of analyte peak which indicate that the method
is specific for the analysis of analytes in their dosage
form.

Preparation of mixed standard solution

Weigh accurately 10mg of MELATONIN and 10
mg of ZOLPIDEM TARTARATE in 100 ml of
volumetric flask and dissolve in 10ml of mobile
phase and make up the volume with mobile phase.
From above stock solution 10pg/ml of MELATONIN

and ZOLPIDEM TARTARATE is prepared by
diluting 1ml to 10ml with mobile phase. This solution
is used for recording chromatogram.

Tablet sample

10 tablets (each tablet contains ZOLPIDEM
TARTARATE - 10 mg, MELATONIN -20 mg) were
weighed and taken into a mortar and crushed to fine
powder and uniformly mixed. Tablet stock solutions
of ZOLPIDEM TARTARATE and MELATONIN
(ng/ml) were prepared by dissolving weight
equivalent to 10 mg of ZOLPIDEM TARTARATE
and 20 mg of MELATONIN and dissolved in
sufficient mobile phase. After that filtered the
solution using 0.45-micron syringe filter and
Sonicated for 5 min and dilute to 10ml with mobile
phase. Further dilutions are prepared in 5 replicates
of 10ug/ml of ZOLPIDEM TARTARATE and
MELATONIN was made by adding 1 ml of stock
solution to 10 ml of mobile phase.

Voltage

— Blank

T T T
3 4 5

Time [min]

Fig: Blank chromatogram for specificity by using mobile phase

mV
i 2 Det.A Ch1
300 ¢
1 I'l
‘\
|
’ g R
2001 3 |
I B
[
\ |
J [ [
100+ H \
1 [
' \
, 1 L\
1 I P
g .
— — —————— |
0 1 2 3 4 5 6 7

min

Fig: Chromatogram for specificity of ZOLPIDEM TARTARATE and MELATONIN sample
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mv

3004 ;.ﬁ Det.A Ch1
il \“v
i
M
1 A
200+ 3 [
s |
i '\N ‘ |
|
\I\ I\
' | R
100+ ‘ \‘ \ |
] [
|1 |
i L\
| | \
I AN
0 N ﬁ;\i‘ f [ N
— T —— T ‘
0 1 2 3 4 5 6 7
min

Fig: Chromatogram for Specificity of ZOLPIDEM TARTARATE and MELATONIN standard

Observation

It is observed from the above data; diluents or
excipients peaks are not interfering with the
ZOLPIDEM TARTARATE and MELATONIN
peaks.

Linearity and range

Preparation of standard stock solution

Standard stock solutions of MELATONIN and
ZOLPIDEM TARTARATE (microgram/ml) were

prepared by dissolving 60 mg of MELATONIN and
40 mg of ZOLPIDEM TARTARATE dissolved in
sufficient mobile phase and dilute to 100 ml with
mobile phase. Further dilutions were given in the
table

Table 9.3 .1: Linearity Preparations

Preparations  Volume from standard

Volume made up in ml

Concentration of solution(ug /ml)

stock transferred in ml (with mobile phase) MELATONIN ZOLPIDEM
TARTARATE
Preparationl 0.2 0.2 10 20 20
Preparation2 0.4 0.4 10 40 40
Preparation3 0.6 0.4 10 60 60
Preparation4 0.8 0.8 10 80 80
100 100

Preparation5 1.0 1.0 10

E:\LC DATA\Project1\Data\2016\ZOLPIDIUM+MELATONIN_LINEARITY 01_0904.lcd

mV

125+
1 ocﬁ
7
50 |

25-] [

Det.A Cht

min

Fig: Chromatogram of ZOLPIDEM TARTARATE and MELATONIN preparation-1
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E:\LC DATA\Project\Data\2016\ZOLPIDIUM+MELATONIN_LINEARITY 02_0905.lcd

mV
5 DetA Chi
i
1 il
150 ‘I\I
A
b |
] : R
100+ | ||
f | |
h N
] |
50 I o
1 |l [
““I \‘ \
| |
- N BN ’7_&"-—_-34_,_
ey
———— ————————— : :
0 1 2 3 4 5 6 7
min

Fig: Chromatogram of ZOLPIDEM TARTARATE and MELATONIN preparation-2

E/\LC DATA\Project1\Data\ZOLPIDIUM+MELATONIN_LINEARITY 03_0906.lcd
mV

3004 & DetA Chi
200 2 |
; |

1004 | |
| AN
0H— I R SN ¥ e B
T L T T
0 1 2 3 4 5 6 7
min

Fig: Chromatogram of ZOLPIDEM TARTARATE and MELATONIN preparation-3

E:\LC DATA\Project1\Data\2016\ZOLPIDIUM+MELATONIN_LINEARITY 04_0907 .lcd
mV

100 ,‘ﬁ Det.A Ch1
j \""‘"
I
] | ‘I
75+ I
i 2 [
A
o |
" |
s0] | B
_ “I [l
\ I
] | o
= I Y
] [ [\
/N AN
ol e~ ’I‘!‘L ‘Tj; oy |
T T T T T T T T
0 1 2 3 4 5 6 7

min

Fig: Chromatogram of ZOLPIDEM TARTARATE and MELATONIN preparation-4
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E:\LC DATA\Project1\Data\2016\ZOLPIDIUM+MELATONIN_LINEARITY 05_0908.lcd
mV

DetA Ch
500 f

2.448

250+ I |

min
Fig: Chromatogram of ZOLPIDEM TARTARATE and MELATONIN for preparation-5

Table: linearity of MELATONIN

S.No. Conc.(ug/ml) Area

20 803.449
2 40 1085.299
3 60 1375.599
4 80 1636.606
5 100 1888.484

Table: linearity of ZOLPIDEM TARTARATE

S.No. Conc.(ug/ml) Area

1 20 1896.522
2 40 2614.218
3 60 3271.641
4 80 3919.306
5 100 4520.375

Linearity graph of MELATONIN

2000

y =13.607x + 541.47

1500 R2=0.9991

/ # Seriesl

1000
/ Linear
(Series1)
500
O T T 1
0 50 100 150
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Linearity graph of ZOLPIDEM TARTARATE

5000
4500 Ay-=3276x+ 1278.
4000 . =0:999
3500 - & Seriesl
3000 /’/
;(5)88 / ——Linear
1500 (Series1)
1000
500

O T 1

100 150

The relationship between the concentration of
MELATONIN and ZOLPIDEM TARTARATE and
area of MELATONIN and ZOLPIDEM
TARTARATE should be linear in the specified range
and the correlation should not be less than 0.99.

Observation

The correlation coefficient for linear curve
obtained between concentration vs. Area for standard
preparations of MELATONIN and ZOLPIDEM
TARTARATE is 0.996 and 0.997. The relationship
between the concentration of MELATONIN and
ZOLPIDEM TARTARATE and area of
MELATONIN and ZOLPIDEM TARTARATE is
linear in the range examined since all points lie in a

Recovery
Melatonin 20 mg + Zolpidem 10 mg

2827 1

&
2
£
~

straight line and the correlation coefficient is well
within limits.

Accuracy

Accuracy of the method was determined by
Recovery studies. To the formulation (pre analysed
sample), the reference standards of the drugs were
added at the level of 50%, 100%, 150%. The
recovery studies were carried out three times and the
percentage recovery and percentage mean recovery
were calculated for drug is shown in table. To check
the accuracy of the method, recovery studies were
carried out by addition of standard drug solution to
pre-analysed sample solution at three different levels
50%, 100%, 150%.

ISTD Ameunt - O

ecovery1__Melatonin 20 mg + Zolpidem 10 mg

4953 2

Melatonin

[min]

1 2827
2 4953

iant
[mv] %1
425774 7085

Column Performance Table (From 50% - Recoveryl__Melatanin 20 mg + Zolpidem 10 mg)

min] min]
1 2827 o113
EH 4853 0163

Reten. Time wos Asymmetry fhciency Eftll Resolution
i tn.pi

[tp./m) L)
3448, 34462 -
5096 50951 4018

Fig: Chromatogram of 50% recovery (injection 1)
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Sample Info:

Sample 1D Recavery Amount a
Sample Melatanin 26 mg +Zolpidem 18 mg STD Amount - 0
Inj. Volume [mi] 0.02 Drlution 1
v
— Recovery1_Melatonin 26 ma +Zolpidem 18 mg
so0-{
004 g
300
5 20
= £ ~
= 2
200-{ £ 2
~ -
=
100 5
=
=
o L 1 s el
o 1 2 3 3 5
Time
Resuit Tabie (Uncal -
Recovery1_telatonm 25 ma +Zolpidem 18 ma)
Reten Time Area et Area
i sl ) fon
7 Z630 | 3vz6585 519976 7065
] AG43 | Hear s 162 085 7035
ol EE67 744 &7i361 ] o0 60
Gotumn Perormance Tabie (From 50% - Recovery?_tMelatonin 25 mg +Zolpidem 18 ma))
| | Reter me | W05 | Asymmetry | Efficiency I Eff | Resolution |
Imin) Imin] =} h pi} Itp fm] 5]
| 230 | CXACH T |
=1 b3 | G786 | THia ] S5a4 | S3a63 | FEIRN|

Fig: Chromatogram of 100% recovery (injection 2)

Sample Info:
Sample ID Recovery
Sample  Melatonin 30 mg + Zolpidem 21 mg

Inj. Volume [mi] : 002

Amount

ISTI
Diluf

D Amount
ifion

0
0
B

[mv]
— Recoveryl_Melatonin 30 mg + Zolpidem 21 m¢
g0 ! g Ly 9
5001 by
&
b
400 o
9
£ 20|
] 5 &
> =
g 3
]
200 N <
3
§
1004 H
]
H
| [ |
M [ T
T T T T
0 1 2 3 4 5
Time
Resuft Table {LUneal -
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Reten. Time | Area Heght Area
min] [mvs] ] il
1 2827 4400.318 586347 T2
2 A3} 18BAM3 | 1752M0; 2938
Tolal 350 661 756 10000

Colunn Performance Table (From 50% - Recovery!_Melatonin 30 mg + Zofpidem 21 mg)

Relen Time | W05 | Asymmely | Eficency ENl Resoluon
[min) [min] 5] [th.pl] [tp.dm] 5]

1 280 0110 2000 3688 38583 E

2 1943 0160 1914 5288 52882 [

[min.]

Fig: Chromatogram of 150% recovery (injection 3)
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Sample Info
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Sample

Inj. Velume [mi]
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Recovery Amount o
Melatonin 20 mg + Zolpidem 10 mg ISTD Amount o
002 Dilution 1

[
— RecoveryZ__Melatonin 20 mg + Zolpidem 10 ma
400+
300 =~
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100 s
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o = o
a i 2 3 i 5
Time (min.)
Result Table (Uncal -
Recovery2__Meiatanin 20 mg + Zolpidem 10 mg)
Reton Time Aroa Feight Area
fmin] Va1 i1 )
T 753 5254 703 425 773 7058
E 1357 004 124736 | 2843
Tt T BNl T
Golumn Performance Tabie (From 50% - Recovery? _Meiatonin 20 ma + Zolpidem 10 ma)
Reten Time WS Favinary | Gy Go Remomon
[min] Imin] 5 Ith.pl] ILp./m]
7 2837 CREE) 7130 B 31162 B
B 4853 RLEY TET 5655 E0aE1 5646
Sample Info:
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Inj Volume [mi] 002 Dilution T4
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400 2
2
o
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~
s 3 ~
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2] -
§
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'
g
o
: : T T T
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Time [min.]

Resuit Table (Uncal -
Recovery2_Melatonin 25 mg +Zolpidem 18 mg)

Reten. Time Area Height Area

fmin] [mV s] [mv] %]
1 2.830 3901644 523241 7037
2 4.887 1642 885 151 541 2963
Total 5644 329 874 783 § 100,00

Golumn Performance Table (From 50% - Recovery2_Melatonin 25 mg +Zolpidem 18 mg)

Reten. Time W05 Asymmetry Efficiency Eff Resolution
[min) [min) 8] It pi] ttp/m]
1 2830 0.110 2087 3667 36669 -
2 4967 0.180 1.971 5338 53383 9313

Fig: Chromatogram of 100% recovery (injection 2)
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Fig: Chromatogram of 100% recovery (injection 2)
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Inj. Volume ] : 002 Diniion

2827 1

Vottage

oipidem

3658
[ (R ] )

0

Fig: Chromatogram of 150% recovery (injection 3)

Acceptance criteria
The % recovery of ZOLPIDEM TARTARATE and MELATONIN should lie between 98% and 110%.

Table: Recovery results for ZOLPIDEM TARTARATE

Recovery Accuracy ZOLPIDEM TARTARATE Average %
level Amount Area Average Amount %Recovery Recovery
taken(mcg/ml) area recovered(mcg/ml)
50% 20 3254.802 3252.198  19.76 99.55
20 3254.793
20 3246.999 100.85
100% 25 3926.585 3929.87 25.99 120.30
25 3901.644
25 3961.409
150% 30 4490.318 4504517  32.58 82.70
30 4529.471
30 4493.763

Table: Recovery results for MELATONIN

Recovery Accuracy MELATONIN Average %
level Recovery
Amount Area Average Amount %Recovery
taken(mcg/ml) area recoverd
50% 20 1351.949 1357.01 19.96 99.87
20 1357.004
20 1362.100
100% 25 1631.159 1632.83 25.60 118.60
25 1642.685 110.45
25 1624.671
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150% 30 1868.343 1881.41 31.98 112.88
30 1893.250
30 1882.657

Observation Acceptance criteria

The percentage mean recovery of ZOLPIDEM
TARTARATE and MELATONIN is 104.74% and
109.08 % respectively.

The % Relative standard deviation of Assay
preparations of ZOLPIDEM TARTARATE and
MELATONIN should be not more than 2.0%.

PRECISION

Method precision

Prepared sample preparations of ZOLPIDEM
TARTARATE and MELATONIN as per test method
and injected 6 times in to the column.

T

Fig: Chromatogram of precision injection 1

Fig: Chromatogram of precision injection 2
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Fig: Chromatogram of precision injection 3

e b

Fig: Chromatogram of precision injection 4

Fig: Chromatogram of precision injection 5

4

Fig: Chromatogram of precision injection 6
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Table: Results for precision of ZOLPIDEM TARTARATE and MELATONIN

MELATONIN ZOLPIDEM TARTARATE
S.No. Rt Area S.No. Rt Area

1 4.97 1305.008 1 2.84 3146.809
2 4.953 1378.279 2 2.837 3262.452
3 4.973 1360.268 3 2.84 3294.392
4 4.947 1377.65 4 2.83 3283.112
5 4.97 1325.322 5 2.84 3132.277
6 4.947 1397.749 6 2.83 3283.16
avg 4.96 1357.379333 avg 2.836167 3233.7
stdev 0.012296341 - stdev 0.004916 -

%RSD 0.247910099 - %RSD 0.173331 -

Observation

Test results for MELATONIN and ZOLPIDEM
TARTARATE are showing that the %RSD of Assay

results are within limits.

ROBUSTNESS

Chromatographic conditions variation

To demonstrate the robustness of the method,
prepared solution as per test method and injected at

Fig: Chromatogram of ZOLPIDEM TARTARATE and MELATONIN Robustness (0.8 ml/min)

Fig: Chromatogram of ZOLPIDEM TARTARATE and MELATONIN for Robustness (1.2 ml/min)
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different variable conditions like using different
conditions like flow rate and wavelength. System
suitability parameters were compared with that of

method precision.

Acceptance criteria

The system suitability should pass as per the test

method at variable conditions.
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Fig: Chromatogram of ZOLPIDEM TARTARATE and MELATONIN for Robustness (278)

Fig: Chromatogram of ZOLPIDEM TARTARATE and MELATONIN for Robustness (282

Observation Acceptance criteria

From the observation it was found that the
system suitability parameters were within limit at all
variable conditions.

The % Relative standard deviation of Assay
values between two analysts should be not more than
2.0%.

Ruggedness

The ruggedness of the method was studied by the
determining the analyst to analyst variation by
performing the Assay by two different analysts

2830

R

Z clgRaiT

Fig: Chromatogram of Analyst 01 standard preparation
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2830 1
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Z cipidiem
454

m I n

T

Fig: Chromatogram of Analyst 01 sample preparation
[mv]

— Ruggedness{Analystd1{Spl))_Melatonin 20 mg* Zolpidemn 10 mg
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300 e
¥
:'-6 200 % o
z 3
100 E
;‘:
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1] 1 2 3 Il 5 [
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Fig: Chromatogram of Analyst 02 standard preparation
i
i -

Ve itern

Fig: Chromatogram of Analyst 02 sample preparation

Table 9.9.5: Results for Ruggedness
MELATONIN 9%Assay ZOLPIDEM TARTARATE %Assay
Analyst 01 100% Analyst 01 99.37%

From the observation the %RSD between two analysts Assay values not greater than 2.0%, hence the method
was rugged.
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