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ABSTRACT

A simple and selective LC method is described for the determination of Ambroxol, Montelukast and
Levocetirizine dosage forms. Chromatographic separation was achieved on a c;g column using mobile phase
consisting of a mixture of Phosphate buffer pH: 4 Acetonitrile (55:45v/v/v), with detection of 275nm. Linearity
was observed in the range 40-120 pg /ml for Ambroxol(r? =0.999) 20-60ug/ml for Montelukast (r? =0.999) & 5-
15ug /ml for Levocetirizine (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.

KEYWORDS: Ambroxol, Montelukast, levocetrizine, RP-HPLC, validation.

INTRODUCTION

High Performance Liquid Chromatography (HPLC) is a
technique for separation, identification and quantification
of components in a mixture.!! It is especially suitable for
compounds which are not easily volatilized, thermally
unstable and have high molecular weights.”* Detection
techniques are employed for detection and quantification
of the eluted components./? The aim of the study was to
develop new Reverse Phase (RP)-HPLC method for the
simultaneous estimation of Ambroxol, Montelukast and

MATERIALS AND METHODS
Table 1.1 Instruments used.

Levocetrizine in pharmaceutical dosage forms.>® The
main objective of the study was to develop a new RP-
HPLC method for wvalidation of AMBROXOL,
MONTELUKAST AND LEVOCETRIZINE in solid
dosage forms and also to validate the drug using different
solvents, retention time and other parameters. Validation
was done as per ICH guidelines for the determination
Ambroxol, Montelukast and Levocetrizinein
pharmaceutical dosage forms.

UV-Visible Spectrophotometer Nicolet evolution 100

HPLC Shimadzu (LC 20 AT VP)

HPLC Agilent 1200 series

Ultra sonicator Citizen, Digital Ultrasonic Cleaner

pH meter Global digital

Electronic balance Shimadzu

Syringe Hamilton

HPLC Column INERTSIL column, C18(150x4.6 ID) 5um
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Table 1.2: Reagents used.
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Water HPLC Grade
Methanol HPLC Grade
Potassium Dihydrogen ortho Phosphate AR Grade
Acetonitrile HPLC Grade
Ammonium acetate AR Grade
Tetra Hydro Furan AR Grade

Table 1.3: Drug used.

Ambroxol, Montelukast and Levocetirizine

Gift Samples from an industry

Lezest-M (75+5+10mg) label claims

Obtained from local pharmacy

Mobile Phase

A mixture of 55 volumes of Phosphate  Buffer and 45
volumes of Acetonitrile were prepared. The mobile phase
was sonicated for 10min to remove gases.

Preparation of buffer
Weigh 6.8gm of potassium dihydrogen phosphate in
1000ml of water.

Solubility Studies
These studies are carried out at 25 °C.

AMBROXOL
Soluble in methanol and insoluble in water.

MONTELUKAST
Soluble in ethanol, methanol, ethyl acetate, and acetone.

LEVOCETIRIZINE
soluble in Methanol and slightly soluble in
Insoluble in ethanol.

water.

Determination of Working Wavelength (Amax)

In simultaneous estimation of three 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 three
drugs accurately.

Preparation of standard stock solution of Ambroxol
10 mg of Ambroxolwas weighed and transferred in to
25ml volumetric flask and dissolved in methanol and
then make up to the mark with methanol and prepare 80
png /ml of solution by diluting 2 ml to 10ml with
methanol.
Preparation of standard stock solution of
Montelukast

10 mg of Montelukastwas weighed in to 25ml volumetric
flask and dissolved in Methanol and then dilute up to the
mark with methanol and prepare 40 pg /ml of solution by
diluting 1ml to 10ml with methanol.

Preparation of standard stock solution of
Levocetirizine

10 mg of Levocetirizine was weighed in to 25ml

volumetric flask and dissolved in Methanol and then
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dilute up to the mark with methanol and prepare 10ug/ml
of solution by diluting 0.25 ml to 10ml with methanol.

METHOD DEVELOPMENT OF AMBROXOL,
MONTELUKAST AND LEVOCETIRIZINE
Trial - 1.

Chromatographic conditions

Mobile phase : Triethyl amine + ACN-+Methanol
pH . 5.0

Ratio . 20:30:50

Column : BDS (250%x4.6mm)5
Wavelength :275nm

Flow rate : Iml/min

Preparation of mixed standard solution

Weigh accurately 16 mg of Ambroxoland 10mg of
Montelukast and 5mg of Levocetirizinein 100 ml of
volumetric flask and dissolve in 10ml of mobile phase
and make up the volume with mobile phase From above
stock solution 160ug/ml of Ambroxoland 100ug/ml of
Montelukast and 50ug/ml of Levocetirizine is prepared
by diluting 5.3ml to 10ml with mobile phase. This
solution is used for recording chromatogram.

Trial- 2

Chromatographic conditions

Mobile phase : Water: ACN

Ratio : 50:50

Column : Zodiac C18Column (250%4.6 x5}1)
Wavelength . 275nm

Flow rate 1.2 ml/min

Preparation of mixed standard solution

Weigh accurately 80mg of Ambroxol and 40mg of
Montelukast and 10mg of Levocetirizinein 25 ml of
volumetric flask and dissolve in 25ml of mobile phase
and make up the volume with mobile phase From above
stock solution 80ug/ml of Ambroxoland 40pg/ml of
Montelukast and 10pg/ml of Levocetirizine is prepared
by (pipette outing 2ml from Ambroxol and 1ml from
Montelukast and 0.25 ml from Levocetrizine). diluting
3.25ml to 10ml with mobile phase. This solution is used
for recording chromatogram.
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Trial- 3.

Chromatographic conditions

Mobile phase  : Ammonium acetate: ACN
Ratio : 30:70

Column : Zodiac, C18 (250x4.6x 51)
Wavelength 1 275nm

Flow rate : Iml/min

Preparation of mixed standard solution

Weigh accurately 80mg of Ambroxol and 40mg of
Montelukast and 10mg of Levocetirizinein 25 ml of
volumetric flask and dissolve in 25ml of mobile phase
and make up the volume with mobile phase From above
stock solution 80pg/ml of Ambroxoland 40ug/mi
ofMontelukast and 10ug/ml of Levocetirizine is prepared
by (pipette outing 2ml from Ambroxol and 1ml from
Montelukast and 0.25 ml from Levocetrizine). diluting
3.25ml to 10ml with mobile phase. This solution is used
for recording chromatogram.

Trial- 4.

Chromatographic conditions

Mobile phase . Phosphate Buffer : ACN
Ratio : 55:45

Column . Zodiac, C18 (250x4.6x 5)
Wavelength . 275nm

Flow rate : Iml/min

pH 14.0

Preparation of mixed standard solution

Weigh accurately 80mg of Ambroxol and 40mg of
Montelukast and 10mg of Levocetirizinein 25 ml of
volumetric flask and dissolve in 25ml of mobile phase
and make up the volume with mobile phase From above
stock solution 80ug/ml of Ambroxoland 40ug/ml of
Montelukast and 10ug/ml of Levocetirizine is prepared
by (pipette outing 2ml from Ambroxol and 1ml from
Montelukast and 0.25 ml from Levocetrizine). diluting
3.25ml to 10ml with mobile phase. This solution is used
for recording chromatogram.
Chromatogram of  Ambroxol,
Levocetirizine

Montelukast and

Assay

Preparation of samples for Assay

Preparation of mixed standard solution

Weigh accurately 80mg of Ambroxol and 40mg of
Montelukast and 10mg of Levocetirizinein 25 ml of
volumetric flask and dissolve in 25ml of mobile phase
and make up the volume with mobile phase From above
stock solution 80pg/ml of Ambroxoland 40pg/ml of
Montelukast and 10pg/ml of Levocetirizine is prepared
by (pipette outing 2ml from Ambroxol and 1ml from
Montelukast and 0.25 ml from Levocetrizine). diluting
3.25ml to 10ml with mabile phase. This solution is used
for recording chromatogram.

Preparation of sample solution:
Stablets (each tablet contains (75mg+5mg+10mg) of
Ambroxol, Montelukast and Levocetirizine) were
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weighed and taken into a mortar and crushed to fine
powder and uniformly mixed. Tablet stock solutions of
Ambroxol (80pg/ml) and Montelukast (40ug/ml) and
Levocetirizine (10pg/ml) were prepared by dissolving
weight equivalent to 75mg of Ambroxol and 10mg of
Montelukast and 5mg of Levocetirizine 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 25ml with mobile phase. Further dilutions
are prepared in 5 replicates of 80pg/ml of Ambroxol and
40pg/ml of Montelukast and 10pg/ml of Levocetirizine
was made by adding 3.25ml of stock solution to 10 ml of
mobile phase.

Calculation

The amount of Ambroxol, Montelukast and
Levocetirizinepresent in the formulation by using the
formula given below, and results shown in above table:

2% A —ATXWSXDTX P xAleo{)
0ASSAY = e *Ds T WT ~ 100 " LC

Where,

AS: Average peak area due to standard preparation

AT: Peak area due to assay preparation

WS:  Weight of Ambroxol, Montelukast and
Levocetirizinein mg

WT: Weight of sample in assay preparation

DT: Dilution of assay preparation

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 samples for Assay

Preparation of mixed standard solution

Weigh accurately 80mg of Ambroxol and 40mg of
Montelukast and 10mg of Levocetirizinein 25 ml of
volumetric flask and dissolve in 25ml of mobile phase
and make up the volume with mobile phase From above
stock solution 80ug/ml of Ambroxoland 40ug/ml of
Montelukast and 10ug/ml of Levocetirizine is prepared
by (pipette outing 2ml from Ambroxol and 1ml from
Montelukast and 0.25 ml from Levocetrizine). diluting
3.25ml to 10ml with mobile phase. This solution is used
for recording chromatogram.

Preparation of sample solution

Stablets (each tablet contains (75mg+5mg+10mg) of
Ambroxol, Montelukast and Levocetirizine) were
weighed and taken into a mortar and crushed to fine
powder and uniformly mixed. Tablet stock solutions of
Ambroxol (80ug/ml) and Montelukast (40pg/ml) and
Levocetirizine (10pg/ml) were prepared by dissolving
weight equivalent to 75mg ofAmbroxol and 10mg of
Montelukast and 5mg of Levocetirizine 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 25ml with mobile phase. Further dilutions
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are prepared in 5 replicates of 80ug/ml of Ambroxol and
40pg/ml of Montelukast and 10pg/ml of Levocetirizine
was made by adding 3.25ml of stock solution to 10 ml of
mobile phase.

2. Linearity and range

Preparation of mixed standard solution

Weigh accurately 10mg of Ambroxol and 10mg of
Montelukast and 10mg of Levocetirizinein 25 ml of
volumetric flask and dissolve in 25ml of mobile phase
and make up the volume with mobile phase. This stock
solution contains 80ug/ml of Ambroxoland 40ug/ml of
Montelukast and 10ug/ml of Levocetirizine. This
solution is used for recording chromatogram.

3. Accuracy

Accuracy of the method was determined by Recovery
studies. To the formulation (pre analyzed 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-analyzed sample solution at three
different levels 50%, 100% & 150.

4. Precision

Method precision

Prepared sample preparations of Ambroxol, Montelukast
and Levocetirizine as per test method and injected 5
times in to the column.

Acceptance criteria
The % Relative standard deviation of Assay preparations
of Ambroxol, Montelukast and Levocetirizine should be
not more than 2.0%.

5. Robustness

Chromatographic conditions variation

To demonstrate the robustness of the method, prepared
solution as per test method and injected at different
variable conditions like using different conditions like
Temperature 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. Chromatogram of Ambroxol,
Montelukast and Levocetirizine for Robustness (0.8
ml/min)

6. Limit of Detection

33T
LODY = ———
=
Where, o = the standard deviation of the response
S = the slope of the calibration curve
The slope S may be estimated from the calibration curve
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of the analyte.

Observation:

The LOD for this method was found to be 24.19 pg/ml
of Ambroxol

The LOD for this method was found to be 18.85 pg/ml
of Montelukast

The LOD for this method was found to be 7.23 pg/ml of
Levocetirizine

7. Limit of Quantification
A OheF
LOQ — ———

S
Where,
o = the standard deviation of the response
S = the slope of the calibration curve
The slope S may be estimated from the calibration curve
of the analyte.
Observation: The LOQ for this method was found to be
73.31 pg/ml for Ambroxol
The LOQ for this method was found to be 57.12 pg/mi
for Montelukast

RESULTS AND DISCUSSION

Determination of Working Wavelength (Amax)

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.

RESULTS

The wavelength of maximum absorption (Ay.) Of the
drug, 10 pg/ml solution of the drugs in methanol were
scanned using UV-Visible spectrophotometer within the
wavelength region of 200-400 nm against methanol as
blank. The resulting spectra are shown in the fig. no. 8.1,
8.2 and 8.3 and the absorption curve shows characteristic
absorption maxima at nm for ambroxol, nm for
montelukastand nm for levocetirizine nm for the
combination.

e 30000 40000
> W 45000

Fig. 1: UV-VIS spectrum of Ambroxol, Montelukast
and Levocetirizine and the isosbestic point was
275nm. The Isosbestic point was found to be 275nm
for Ambroxol, Montelukast and Levocetirizinein
combination.
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METHOD DEVELOPMENT OF AMBROXOL, pH : 5.0
MONTELUKAST AND LEVOCETIRIZINE Ratio : 20:30:50

Trial - 1 Column : BDS (250%4.6mm)5
Chromatographic conditions Wavelength 1 275nm

Mobile phase . Triethyl amine +ACN+Methanol Flow rate : Iml/min

(R
—— TRAIL 1_Ambrexsl+Montelukast+Levecitifizine
=~ -
0s g 5
i =
0.6 =
=
=
0.4
|
Al
0.2
-l
........ -
0.0 ! . ! ;
o 1 2 ] a E e v
Tirme [rmin.1

Resull Table (Uneal - TRAIL 1_Ambroxol+~Montelukast+Levocitinizine

ten Time Fleight Arca Fleight WoE
tring Imv.sl (vl (901 19%] tming

T 1867 G814 768 EREICEK] 17 26 Z1.0 RS

] EEE] 17707 608 BAZ BTG 5256 AT R

E) 3217 10170.531 732375 3019 36,7 0.21
Total 33662 607 1604 801 100 00 1606

Column Performance Table (From 50% - TIRAIL 1_Ambroxol v Monteukast+Levoctinzine

Reten NEE] Asymmetry | Capacity | EMiciency i Resoliton
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i 1867 0 245 e 066 EEE] (Kl -

E] STARD GEAE 6 E7E 167 SET ] iEEG

3 ATEF 6395 {EER] 1ER 1276 Lk TEAE

Fig 1.1: Chromatogram of Ambroxol, Montelukast and Levocetirizine.

Observation Trial- 2
e Efficiency was not good. Peak response was nhot Chromatographic conditions
satisfactory. Hence it is not optimized. Mobile phase : Water: ACN
Ratio : 50:50

Column : Zodiac C18Column (250x4.6 x5)
Wavelength :275nm

Flow rate ;1.2 ml/min

na
— TRAIL2_Ambroxol+Montelukast+Levocitirizine
-+ o~ =
-
o.m g & 5
& B
0.6
=
0.4
0.z
0.0 =4 - -
o ES 4 & a
Time min.]

Result Table (Uneal - TRAILZ_Ambroxolv Momtelukastrlevocitivizine

Reten Time Fieight Aren Foignt Wos
trmin] 1w 1%a1 1201 rming
1 2.200 997.145 33.20 33.3 0.20
E EHTE E GO7 A0E BHTE R [
3 4.360 10888.313 997 .527 27.52 33.3 017
Total HEEEA HEE SHGEETE 766 6E 1G07E
Capacity i Resolution
3] It /mi [8]
i 0.00 Gaa Ga8s -
El 6.66 664 8636 1625
3 0.00 3791 37913 4.256

Fig 1.2: Chromatogram of Ambroxol, Montelukastand Levocetirizine.
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Observation Trial- 3

Efficiency was not good. Resolution was not good. Chromatographic conditions

Hence it is not optimized. Mobile phase  : Ammonium acetate: ACN
Ratio : 30:70
Column : Zodiac, C18 (250x4.6% 51)
Wavelength :275nm
Flow rate : Iml/min

1R
— TRAIL 3_Ambroxol+Montelukast+Levocitirizine
o.s
0.6
= P
= =
e o3
0.4
> - 2
0.z =
g
3
.o ‘ S - S— | ‘ e o
a B A ¢ a ‘o
Tirme [min.]
Result Table (Uncal - TRAIL 3_AmbroxolsMonleiukastsLevocitiizire
Reten Time Aren Tieight Aren Tieight WoE
rming v s v %] 1) tmin
T EXE] 1065 507 7 670 EX AT EBE
£ 5 6E7 7365648 EENE 5708 Eie CEL
B ©.050 3172 667 V67 760 5744 Zai CED
Total P66 356 667 016 166 .00 1600
ot Performance Table (From 50% - TRAIL 3
AMBroxoltMontelukast+Levoctinzine
eten WoS | Asymmetry | Capacity | Erficiency o Resomtion
Time trming - 1 [th.pil o iml -1
T Ze1s | o180 EEER] Gao Ties Tia7e
ES aoa7 | aza7 2555 660 A&7 BE7E iEoe
E aos0 | asvy ioas 666 SozE so37a RERAL)

Fig 1.3: Chromatogram of Ambroxol, Montelukast and Levocetirizine.

Observation Trial- 4

o Efficiency of the peaks was not good an tailing was Chromatographic conditions
observed. Hence it is not optimized. Mobile phase : Phosphate Buffer : ACN
Ratio : 55:45
Column . Zodiac, C18 (250%4.6% 5p)
Wavelength : 275nm
Flow rate : Iml/min
pH :4.0

[
— TRIAL-5_Ambroxol+Montelukast+Levocstirizine
200
—
150 5
o~
2 2
= 100 paes
= =
50 k=] B @ o
] = = =
= o = =
[ B =4 =
= = =]
=
= ! . 3 1
aQ [ [ [
1 2 5 4 = Y v
Time [min.]

Result Table (Uneal - TIRIAL-5_Ambroxal+~iantelukastrlevocetinizine

Reten. Time Area
[mind | (AN
2 557

Height Area
v (]
203.825
8 S

Total S645 846 3638357

Column Performance Table (From 50% - TRIAL-5_Ambroxol+ionteiukastrievocetirizine

Roten Was Asymmetny Efficioncy e Resolution
Time Lming -1 [th.pll e/l -1

1 2 657 0143 1676 GE] 17626 B

2 3783 0163 16568 2572 25724 A 707

3 6020 043 EER E391 33908 CREE)

Fig 1.4: Chromatogram of Ambroxol, Montelukast and Levocetirizine.
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Observation e The efficiency was more than 2000 AMBROXOL,
e All the system suitability requirements were met. MONTELUKAST and LEVOCETRIZINE
e The peak Asymmetry factor was less than 2 for e Resolution between two peaks >1.5.

AMBROXOL, MONTELUKAST and Hence it is optimized

LEVOCETRIZINE.

Table 2: Optimized chromatographic conditions.

Mobile phase Phosphate buffer : Acetonitrile 55:45
Column INERTSIL column,C18(150x4.6 ID) 5um
Flow rate 1.2 ml/min
Column temperature Room temperature(20-25°C)
Sample temperature Room temperature(20-25°C)
Wavelength 275nm
Injection volume 20 pl
Run time 7min
L About 2.557 min forAmbroxol, 3.783 min for Montelukast and 6.020 min for
Retention time s
Levocetirizine.
Assay
.
) — T R T I T Do i e DR e I (R
50 =1 @ i Eel
A /A | e a
o [ [ [
‘ : ' —— - .
It evtotes {Urmioct — Aemen (A 5 Aot o 11116583 e 1653 i b1 1 P11
[myv]
oo —_— Assay(Stdo2)_Ambroxol(80mcg)+Montelukast(40mcg)+Levocetirizine(10mcg)
150 %
%” 100 %
=0 E g E T
o S A— | - N e B 1
I‘ ‘2 é Time /!' LL EI} |I1'|l:'|-l
Resuit Tabie (Uncal - Assay(Sa02)_AmbroxokBOmes) ~Monteirka st 40m o) +Lavos etirzne(10mes)
T = e
3 e Yoo ama Sia
o sivoe TainE (From SO% - AS8Y(SIGOZ)_AMBrORONBOMER) AAOREEILN S AOM SR b EraaEtrEINS (1 Oriea)
WOo5 Asymmetry Efficiency Efi1 Resolution
mind -1 th.p [t.p./ml -1
i o153 S NI 18 A

Fig 1.6: Chromatogram of Assay standard preparation-2.
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[mv]
—— Assay(Std03)_Ambroxol(80mcg)+Montelukast(40mcg)+Levocetirizine(10mecg)
200
—
S
y 1
150 o
o~
=
g =
= o3
2 100
— 7 a e}
50 =] i 5
e —J = e
= T =5
£ = 8 =
<< = g w
o ] . = P I
[ [ [
T T T T T T
1 2 3 4 5 ] 4
Time [min.]
Result Table (Uncal - W(SIAO3)_Ambroxol(80meg) +Montelukast(40meg) +Levocetinizine( 10meg)
Reten. Time Area Height Area
[min] [mv.s] [mv] [%%]
1 2547 1891 838 216.105 6317
2 3.780 913.510 98518 30.45
3 5893 1917406 LEXZE 638
Total 2999. 755 328266 100.00
Column Performance Table (From 50% - Assay(Std03)_Ambroxol(80meg)+Monteiukast(40meg)+Levocetirizine(10meg)
Reten WO5 Asymmetry | Efficiency = Resolution
Time [min] [-1 [th_pl] It p./m] -1
2 547 o & 21 210
e o S — et S
3 5.993 0.227 1.510 3873 7.104
[mV]
—— Assay(Std04)_Ambroxol(80mcg)+Montelukast(40mcg)+Levocetirizine(10mcg)
200
o
3
150-| &
o~
® o
g B
< 100 Go
>
— b7 D e
50| g £ 5
= = = o
= @ = B2
£ 5 H B
e
= T
- = — - !
o r r [
T T T T T T 1
1 2 3 4 =3 (5] r
Time [min.]

Result Table (Uncal - Assay(Std04)_Ambroxol(80meg)+Montelukast(40meg)+Levocetirizine(T10meg)

Reten. Time Area Height Area

[min] [mv.s] [mvi [%]
1 2.530 1888 580 209.559 6328
2 3773 914.480 93 991 30.64
3 5973 181.491 12.595 6.08
Total 2084.550 316.116 100.00

Column Performance Table (From 50% - Assay(Std04)_Ambroxol(80mcg)+NMontelukast(40mcag)+Levocetirizine(10meg)
Reten WO5 Asymmetry | Efficiency Eff/l Resolution
Time [min] [ [th.pl] [t.p./m] 1

1 2530 1 0.137 1828 1899 18986 -

2 37731 0147 1727 3667 36669 5164

3 56731 0230 1510 3737 37367 6874

Fig. 1.8: Chromatogram of Assay standard preparation-4.

www.ejbps.com | Vol 7, Issue 12, 2020. ISO 9001:2015 Certified Journal | 344



Khanam. European Journal of Biomedical and Pharmaceutical Sciences

[mv]
200
150+
o
@
=2 o
= 2
< 100
— k7] @ ™
50 =} 2 g
e = = -
<= = =
5 5 o] o
<C =2 % «©
. — =l
o I I [
T T T T T T 1
1 2 3 4 5 7
Time [rmin.]
Result Table (Uncal - Assay(Std05) Ambroxol(80meg)+Montelukast(40meg)+Levocetirizine(10mecg)
Reten. Time Area Height Area
[min] [mV.s] [mv] [%o]
1 2.547 1910.621 221.214 63.33
2 3.783 921.942 99.659 30.568
3 6.017 184.485 13.312 6.11
Total 3017.048 334.185 100.00
Column Performance Table (From 50% - Assay(Std05)_Ambraoxol(80meg)+Montelukasit(40meg)+Levocetirizine(10meg)
Reten. Waos Asymmetry Efficiency Effil Resolution
Time [min] [-1 [th_pl] [t-p-fm] -1
1 2.547 0.130 1.600 2126 21260 -
3.783 0.137 1.600 4246 42455 5458
3 6.017 0.220 1.385 4144 41436 7.369
Fig 1.9: Chromatogram of Assay standard preparation-5.
[mV]
—— Assay(Spl01)_Ambroxol(80mcg)+Montelukast(40mcg)+Levocetirizine(10mcg)
200
.
&
150 G
o
3 2
2 o3
2 100
— o @
50 53 = = e
=4 = = ~
= EC) == -
g 5 g
T = 2 «©
[ [ I
T T T T T T
1 2 3 4 5 6 7
Time [min.]

Result Table (Uncal - Assay(Spl01)_Ambroxol(80meg)+
Montelukast(40meg)+Levocetirizine(10mcg)

) Reten. Time Area Height Area
[min] [mV s] [mv] 28]

1 2547 1924730 221519 6318

ES 3783 933238 59.902 30.63

E E017 188637 EEWETS) ERT)

Total 3046 599 3347831 100.00

Column Performance Table (From 50% - Assay(SplO1)_Ambroxol(80mcg)+
NMontelukast(40meg)+Levocetirnizine(10meg)

Reten W05 Asymmetry | Efficiency Eff/1 Resolution
Time [min] -1 [th.pl] [t.p./m] -

1 2.547 0.130 1.633 2126 21260 -

2 3783 0137 1.529 4246 12455 5458

Y 6.017 0.220 1.442 4144 11436 7.369

Fig. 2: Chromatogram of Assay sample preparation-1.
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[mv]
—— Assay(Spl02)_Ambroxol(80mcg)+Montelukast(40mecg)+Levoceti ine(10mcg)
2004
o
8
150 S
o~
@ o
g =
S 100 P
S
— = @
50 E] ] o e
e = S o
= = = K=
£ E 8 <=
<< =2 g o
o I S—- By S| =
i | [
' : . T \ T
1 2 3 4 5 6 7
Time [min.]
Result Table (Uncal - Assay(Spl02)_Ambroxol(80meg)+Montelukast(40mecg)+Levocetirizine(10mcg)
Reten. Time Area Height Area
[min] [mV s] [mv] %]
1 2530 1922 400 210.333 6320
2 3773 928.623 94306 30.532
3 5973 190.581 12.837 627
Total 3041.604 317.476 100.00
Column Performance Table (From 50% - Assay(Spl02)_Ambroxol(80mecg) +IMontelukast(40meg)+
Levocetirizine(10mcg)
Reten. W05 Asymmetry | Efficiency =il Resolution
Time [min] -1 [th.pl] [t.p./m] -1
1 2530 0.137 1.862 1899 18986 -
2 3773 0.147 1.758 3667 36669 5164
3 5973 0.237 1.528 3529 35291 B6.754
Fig 2.1: Chromatogram of Assay sample preparation-2.
[mv]
—— Assay(Spl03)_Ambroxol(80mcg)+Montelukast{40mcg)+Levocetirizine(10mecg)
200
P
150 =
i
o~
o
& =
£ 100 o
=
50 5 8 q &
e 3 S o
= 5 = e
£ = 8 =
= e v
| ]
o [ : [ : [
\ ! \ T ! T
1 2 3 4 5 & 7

Time [min.]

Result Table (Uncal - Assay(Splo3)_Ambroxol(80mea) +Montelukast(40meg)+Levocetirizine(10meg)

Reten. Time Area Height Area
[min) [mV s] [mv] [2%]

1 2.530 1916.267 202.602 62.59

3 3763 948 698 93,408 3700

3 5983 196.092 12896 6.1
Total 3060.058 308.907 100.00

Column Performance Table (From 50% - Assay(SplO3)_Ambroxol(80meg)+Montelukast(40meg)+Levocetirizine(10mcg)

Reten W05 Asymmetry | Efficiency Ei Resolution
Time [min] -] [th.pl] [t.p./m] [-]

1 2.630 0.143 1.931 1726 17261

2 2763 0.150 1.735 3187 31872 4948

3 5.983 0.243 1.500 3350 33196 6.612

Fig 2.2: Chromatogram of Assay sample preparation-3.
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[mVv]
—— Assay(Spl04)_Ambroxol(80mcg)+Montelukast(40mecg)+Levocetirizine(10mcg)
200
~
150 8
Y
o~
@
g 2
§ 100+ =
50 E] E £ °
= =l = o
= (5] = =
= = 8 =3
<< = = =3
>
o ==l . | — . -
[ | [
T T T T T T
1 2 3 4 5 6 s
Time [min.]
Result Table (Uncal - Assay(Spl04)_Ambroxol(80meg)+Montelukast(40mcg)+Levocetirizine(10meg)
Reten. Time Area Height Area
[min] [mV s] [mv] [%%]
1 2557 1925712 203.825 63.29
2 3.783 930.203 87.194 30.57
3 6.020 186.932 12312 6.14
Total 3042.846 303.332 100.00
Column Performance Table (From 50% - Assay(Spl04)_Ambroxol(80mcg)+Montelukast(40mcg)+Levocetirizine (10mcg)
Reten W05 Asymmetry | Efficiency Eff/ Resolution
Time [min] -] [th.pl] [t.p./m] -1
1 2557 0.143 1.576 1763 17626 -
2 3.783 0.163 1.568 2972 29724 4.707
3 6.020 0.243 1.411 3391 33908 6.473
vl
—— Asmmay(SpIos)_Ambroxcl(80mecg)+Montelukast(40meg)+Levocetirizine(10meg)
0o
150 &
3, =
£ o =
. = K] &«
1= = =} —
= £ ‘= =
= = s =
= L}
@ N A [
i B A 5
Time froin]

Fig 2.4: Chromatogram of Assay sample preparation-5.
Table 3 Assay Results
Ambroxol Montelukast Levocetirizine
Standard Sample Standard Sample Standard Sample
Area Area Area Area Area Area

Injection-1 1912.194 1924.730 923.523 933.238 164.673 188.631
Injection-2 1785.598 1922 4 922.694 928.623 190.394 190.581
Injection-3 1894.838 1915.267 913.51 948.698 191.406 196.092
Injection-4 1888.58 1925.712 914.48 930.203 181.491 186.932
Injection-5 1910.621 1767.839 921.942 886.391 184.485 175.535
Average Area 1878.366 1891.190 919.2298 925.4306 182.4898 187.5542
Assay(Yopurity) 100.682689 100.674565 102.7751688

Observation: The amount of Ambroxol, Montelukast and Levocetirizine present in the taken dosage form was found
to be 100.68%, 100.67% and 102.77% respectively.
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VALIDATION
1. Specificity
mg
— Blank
15+
10H
8
2
2
5_
D_
-5 T T T T T
0 1 2 3 4 5 6
Time [min_]
Fig 3.1: Blank chromatogram for specificity.
[mv]
— Specificity(Spl01)_Ambroxol{(80mcg)+Montelukast(40mcg)+Levocitirizine(10mcg)
200
L]
150 b
[
o~
2 R
< 100+ o
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50 E 3 g e
=] = g2 w
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<C § g [fo}
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1 2 3 4 5 6 7
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Time

Fig 3.2: Chromatogram for specificity of Ambroxol, Montelukast and Levocetirizine sample.

[mv]
— Specificity(Std01)_Ambroxol(80mcg)+Montelukast(40mcg)+Levocitirizine(10mcg)
200
150 £
o
o
@ o
& =
= 100 -
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50 k] 8 2«
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£ 5 g o
= 3
................... | e
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Fig 3.3: Chromatogram for Specificity of Ambroxol, Montelukast and Levocetirizine standard.
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Observation peaks are not interfering with the Ambroxol,
It is observed from the above data, diluents or excipient Montelukast and Levocetirizine peaks.

2. Linearity and range

]
120 — Linearity01_Amboxol(80mag)+Montslukast(40meg)+Levocstirizine(10meg)
100 -
L
b3
a0+ o4
-~
P 2
& 60 =
£ =
=
40
_ % 2 o
2 g 2
20 = = = §
& s g8 =
=
o . S S S S e
I I I
1 2 3 4 5 (=] s
Time [min.]
Result Table (Uncal - Linearity01_Amboxolf80mecg)+Montelukast(40meg)+Levocetirizine(10meag)
Reten. Time Area Height Area
[min] [mV.s] [mv] [2e]
2.537 11611 = 115.667 63.32
3.763 551 .668 52.335 30.08
3 6. 020 120.949 7. 503 6 60
Total 1833793 175.505 100.00
Column Performance Table (From 50% — Linearity01_Amboxol(80maog)+Montelukast(d0meg) +Levocetirizine(10macg)
Reten WOE Asymmelry Efficiency E Resolution
Time [min] -1 [th.pl] [t.p./m] -1
1 2.537 0.153 1.706 1516 15162 -
2 3.763 0160 1771 3065 20619 4. 607
3 ©.020 0.257 1.571 3048 30476 6.371
Fig 3.4: Chromatogram of Ambroxol, Montelukast and Levocetirizinepreparation-1.
[mv]
—— Linearity02_Amboxol(60mcg)+Montelukast(30mcg)+Levocitrizine(7.6mcg)
150
-
&
b
100+ &~
@ -
4 =
= o
=
50+
o = -
] = =
£ = g g
£ 5 B S
= ]
3
o [ [
1 2 3 4 5 (5] r
Time [min.]

Result Table (Uncal - Linearity02_Amboxol(60mcg)+Montelukast(30meg)+Levacitrizine (7. 5rmeg)

Reten. Time Area Height Area
[min] [mV.s] [mv] %]

1 2.543 1479.911 150.505 62.76

2 3.783 750.005 96.400 31.02

) E040 159 E57 6535 33
Total 2293.516 227.035 100.00

Columnn Performance Table (From 50% - Linearity02_Amboxol(60mcg)+Montelukast(30meg) +Levocitrizine (7. 5meg)

Reten Wos Asymmetry | Efficiency = Resolution
Time [min] I-1 [th.pl] [t.p./m] I

1 2.643 ;| 0.150 1.781 1593 15927 -

2§ a37e3 0.183 1750 § 2972 297241 1.657

3 50401 0250 1’500 3534 33337 6435

Fig 3.5: Chromatogram of Ambroxol, Montelukast and Levocetirizinepreparation-2.
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[mVv]
—— Linearity03_Amboxocl(80mcg)+Montelukast(40mcg)+levocitirizine(10mcg)
200+
<
150+ B
o~
o~
g 8
S
£ 100 o3
>
_ @ ©
59 g £ 2
£ s ENE
= = >
< = g I
g - - U]l = e
o I I I
T T T T T T
1 2 3 4 5 ]
Time [min.]

Result Table (Uncal - Linearity03_Amboxol(80mcg)+Montelukast(40mcg) +levocitirizine(10meg)

Reten. Time Area Height Area
[min] [mV s] [mv] %]

1 2530 1915883 202585 6321

2 3763 931.185 92 636 30.39

3 5683 1947047 15858 6740
Total 3031.109 308.049 100.00

Golumn Performance Table (From 50% - Linearity03_Amboxol(80mcg)+Montelukast(40mcg)+levocitirizine (10mcg)

Reten W05 Asymmetry | Efficiency Effi Resolution
Time [min] & [th.pI] [t.p./m] -1

1 2,530 { 0.143 1.931 1726 17261 -

2 3763F 0,150 1758 3487 34872 A6a8

3 5983 1 0243 1528 3350 33496 6642

Fig 3.6: Chromatogram of Ambroxol, Montelukast and Levocetirizinepreparation-3.

[mv]
250+ —— Linearity04_Amboxol(100mcg)+Montelukast(50mcg)+Levocitirizine(12.5mcg)
200 T
o
2
o~
150+ o~
5] ~
g 2
g =
100+
E= @ o3
= <
50 2 = 5
2 = £ g
E 5 i) =]
<C =2 % w0
o S A— | A = —
I [ I
T T T T T T 1
1 2 3 4 5 (5] 7
Time [min.]

Result Table (Uncal - Linearity04_Amboxol(100mcg)+Montelukast{50mcg)+Levocitirizine(12.5mcg)

Reten. Time Arca Height Arca
[min] [mV.s] [mv] 2]

1 2540 2215.446 238081 64.05

2 3767 1071.398 105.604 30.40

3 6.050 S35 TEES 558
Total 3459.016 357.597 100.00

Column Performance Table (From 50% - LinearityO4_Amboxol(100mcg)+Montelukast(50mecg)+Levocitirizine(12.5mcg)

Reten wos Asymmetry Efficiency Eff/1 Resolution
Time [min] -] [th.pl] [t.p./m] -1
1 2540 0.143 1.545 1740 17397 -
2 3.767 0.150 1.421 3493 34933 4.921
3 6.050§ 0227 1380 3947 394168 7134

Fig 3.7: Chromatogram of Ambroxol, Montelukast and Levocetirizinepreparation-4.
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300
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2.550 1

200

150

Voltage

100

50

Amboxol

T

3753 2

—  Montelukast

—— Linearity05_Amboxol(120mcg)+Montelukast{60mcg)+Levocitirizine(15mcg)

Levocitirizine

6.203 3

Time

o+

o

[min.]

Result Table (Uncal - Linearity05_Amboxol(120mecg) +Montelukast(60meg)+Levocitirizine(15mcg)

Reten. Time Area Height Area
[min] [mV.s] [mv] %]

1 2550 2592 470 294.226 63.23

E 3783 1246308 1357866 30.40

3 6203 261,464 18350 638
Total 4100.243 4487341 100.00

Column Performance Table (From 50% - Linearity05_Amboxol(120mecg)+MMontelukast(60meg)+Levocitirizine(15meg)

Reten W05 Asymmetry | Efficiency Eff/l Resolution
Time [min] -1 [th_pl] [t.p./fm] -1

1 2550 0.137 1.667 1929 19287 -

2 3.753 0.137 1.656 4178 41785 5181

3 6.203 0227 1.481 4149 41494 7936

Fig 3.8: Chromatogram of Ambroxol, Montelukast and Levocetirizinepreparation-5.

Table 4: Linearity Preparations.

Fig 4.1: Linearity graph of Ambroxol.

www.ejbps.com |

Vol 7, Issue 12, 2020.

Volume from Volume made Concentration of solution(ug /ml)
Preparations standard stock up in ml (with —_
transferred in ml mobile phase) Ambroxol | Montelukast | Levocetirizine
Preparation 1 1 0.5 0.12 10 40 20 5
Preparation 2 15 0.75 | 0.18 10 60 30 7.5
Preparation 3 2 1 0.25 10 80 40 10
Preparation 4 25 125 | 031 10 100 50 12.5
Preparation 5 3 1.5 |0.375 10 120 60 15
y=22.488x+73.918
2 -
Linearity of Ambroxol R*=0.9975
3000
2500 /*
2000
1500
1000 ¢ Seriesl
500
0 T T 1
0 50 100 150
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Linearity of Montelukast

y =21.383x + 54.776
R®* = 0.9967

Conc

Fig. 4.2: Linearity graph of Montelukast.

Linearity of Levocetirizine

y=17.678x + 16.87
R?* = 0.9981

Conc

Fig. 4.3: Linearity graph of Levocetirizine.

Acceptance criteria

The relationship between the concentration of Ambroxol,
Montelukast and Levocetirizine and area of Ambroxol,
Montelukast and Levocetirizine 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 Ambroxol, Montelukast and Levocetirizine is 0.997,
0.996 and 0.998. The relationship between the
concentration of  Ambroxol, Montelukast and
Levocetirizine and area of Ambroxol, Montelukast and
Levocetirizine is linear in the range examined since all

www.ejbps.com | Vol 7, Issue 12, 2020.

points lie in a straight line and the correlation coefficient
is well within limits.

3. Accuracy

Accuracy of the method was determined by Recovery
studies. To the formulation (pre analyzed 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-analyzed sample solution at three
different levels 50%, 100% & 150%.
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Result Table (Uncal - Recovery02_Ambroxal(40meg)+Mantelukast(20meg) +Levacitinzine(Smaeg)
Reten. Time Arca Feight
[ming v =] (v
> 577 "oz 171 Sos A76
3 805 G55 FaEE 65 568
050 183 523 12 B563
oA FEEG AEE STE S5
Cotumn Performance Table (From 50% - RecoVeryOZ_Ambroxol(40mea) +IMontelukast(2Omea) +Levocltinzine (Smaeg)
Reten. CE] Aeyrmmety | Efficiency = Resoiution
Time rming [ Ith-pi] [t.p.smi [
B S 677 § 0140 AL BT TevEE =
G CEEeE TeAT ECE L L B L 2 CRCET
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200 —— Recovery03_Ambroxol{(40mcg)+Montelukast(Z0mca)+Levocitirizine(5mcg)
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Result Table (Uncal - Recovery03_Ambroxol(40meg) +idontelukast(Z0meg) +Levocitinizine(Smog)
Reten. Time Area Height Area
[rmin] [rmwv.s] [ 2e]
1 2.543 1915 .905 198.610 6418
2 3ITFTT3 902 1430 86 644 30.23
3 6.030 166.922 11.769 5.59
Total 2985.257 297.023 100.00

Column Performance Table (From 50% - Recovery03_Ambroxol(40meg) +Mantelukast(20meg)+Levocitiizine (5rmcg)

Reten WOE Asyrmmetry Efficiency BT Resolution
Time [min] [ Ith_pl] It.p./m] &

1 2543 0,150 1.606 1593 15927 -

E 3FFE [ERT-t ATEAT F087 BOBTD

E) &630 05EE 1TBES 7060 BEGHH

Fig 5.3: Chromatogram of 50% recovery (injection3).
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vl
—— Recovery0l1_Ambroxcl(80meg)+Montelukast(40meg)+Leveocitirizine(10mecg)
250
200 o
&
~
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150 =
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= o3
=
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= ] I
E] £ d
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5 5 2 =
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Result Table (Uncal - RecoveryQ1_Ambroxal(80meg) +Montelukast(30meg) +Levocitirizire( TOmeg)
Reten. Time Area Feiaht Aren
[rmin] [mv.s] [mv %]
i > 567 2261 821 250405 R
2 3.767 1071.062 116,976 30.11
3 CRETd S5EETV TE &S0 6750
Total 36566 800 383 069 100 .00
Golumn Performance Table (From 50% - RecoveryOT_Ambraxol(BOmeg)+IMantelukasti40meg) + Levoeitinzine(1Omeg)
Feten WO5b Asymmetry Efficiency Eff Resolution
Time [ming - [th i) [t p /m] -1
1 2 5687 0.137 1.733 1954 19540 -
L B e T
3 6.197 0.230 1.415 A021 40213 7.799
Fig 5.4: Chromatogram of 100% recovery (injection 1).
[mv]
—50 —— Recovery02_Ambroxcl(80mecg)+Montelukast(40mcg)+Levocitirizine(10mcg)
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Result Table (Uncal - Recovery02_Ambroxol(80meg)+Montelukast(40meg)+Levocitirizine( 10meg)

Reten. Time Area Height Area
[min) [mv.s] [mv] 12%]

1 2.570 2116.615 245399 62.86

Ed 3773 i101.370 114559 31.09

3 6.230 180.373 15.573 6.05
Total 3542389 375632 100.00

Column Performance Table (From 50% - Recovery02_Ambroxol(80meg)+Montelukast{40meg) +Levocitirizine(10meg)

Reten. WO5 Asymmetry | Efficiency ET1 Resolution
Time [min] [-1 [th.pll [t.p./m] -1

1 2 570 Q137 1.828 1959 19591 B

2 3773 0143 1.697 3839 383894 5068

3 &350 EEEDR TAZE A4AS AAAZE 7OE7

Fig 5.5: Chromatogram of 100% recovery (injection 2).
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[mv]
250+ —— Recovery03_Ambroxeol(80mecg)+Montelukast(40mcg)+Levocitirizine(10mecg)
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Result Table (Uncal - Recovery03_Ambroxol(80megl+iiontelukast(40meg) +Levocitinzine(10meg)
Reten. Time Area Feiaht Area
[min] [mV.s] [mv] 1%]
El > 640 5512 172 238016 6366
E 3767 1647 647 105571 30714
3 050 T80 354 A EZE 620
Total SATETA 358 154 160 00
Golurmn Performance Tabie (From 50% - Recovery03_Ambroxol(80meg) +Montelukast(40meg)+Levocitinzine (10meg)
Reten W05 | Asymmetry | Efficiency EfiA Resolution
Time [min] [-] [th.pl] [t.p./m] [-1
1 56540 f 0143 1645 1740 17307 =
E 3767 1050 ATABD 3493 34933 A3
3 §050 1O BET iTABE 3650 365045 EHE0
Fig 5.6: Chromatogram of 100% recovery (injection 3).
[mv]
300 —  Recovery01_Ambroxol(120mcg)+Montelukast(60mecg)+Levocitirizine(15mecg)
250
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£ 5 &~
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o I |
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Result Table (Uncal - Recovery01_Ambroxol(120meg)+Montelukast(60meg) +Levocitirizine(15meg)
Reten. Time Area Height Arca
[min) [mV.s] [mv] %]
K 2587 2695.715 281.943 63.89
E 3807 1272 048 126183 3015
3 8593 G0 577 6855 588
Total 4216340 424647 10000

Column Performance

Reten WO5E Asymmetry | Efficiency Eff/l Resolution
Time [min] &) [th.pl] [t-p./m] [&]

1 2587 § 0147 1.867 1723 17232 -

z 3’807 f 0153 1968 3494 347145 4786

3 6.213 § 0.240 1.608 3713 37131 7.201

Fig 5.7: Chromatogram of 150% recovery (injection 1).

Table (From 50% - Recovery01_Ambroxoi(120meg)+Meontelukast(60meg)+Levocitirizine(15meg)
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vl
—— Recovery02_Ambroxol(120mcg)+Montelukast(60mecg)+Levocitirizine{(15mcg)
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Result Table (Uncal - Recovery02_Ambroxol(120meg)+hMontelukast(E0meg)+Levocitirizine( 1 5meg)
Reten. Time Area Height Area
[min] [mv.s] [mv] 261
1 26577 2744 932 314016 G382
2 3803 1260 244 145 407 30.00
3 E0G7 RN ERGE EE
Total 4300 856 AFE. 204 160 00
Column Performance Table (From 50% - Recovery02_Ambroxol(120meg) +Montelukast(EOmeg) +Levocitirizine( 1 5meg)
Reten. Wos Asymmetry Efficiency B Resolution
Time [min] [-1 [th.pl] [t.p./m] I-1
1 2577 0.133 1724 2069 20689 -
] 3 803 0.133 1733 A508 45078 SAi4
3 6097 0 230 1.340 3893 38926 7. A28
v
500 Recovery03_Ambroxol(i20mecg)+Montelukast(60mcg)+Levocitirizine(15mecg)
250 L
=
B
200 o~ o
o2
=3 =
&= 150 o
100
=] e k=3 -
= -] = &
= 2 g <
. - Il = i
© [ r [
7 z 3 . )
Time [min.]

Result Tabie (Uncal - RecoveryO3_Amibraxol( 1 20meg) +AMontelukast(GOmog) +Levocitisizine( 1 5aoa)

Reten, Time
[rming

1 =550 G316
5 s )
) EEGE BB

Total 4685383 106,00

Column Perfaormance Table (From 509% - Recovery0i_Ambroxol{ 1 20meg) v Adontelukast{6Omeg) v Levocitivizire( 1 Smeg)

Reten WOE Asymmetry | Efficiency B Resolution
Time [min] -1 [th.pi] [t.p./m]

1 Z 660 CREYS 1667 1929 19287 -

3 3753 0,137 1.656 4178 A1785 5481

El GELE CEED (EEE] ATAS ATAGA FHEE

Fig 5.9: Chromatogram of 150% recovery (injection 3).

Table 5.1: Acceptance criteria: The % recovery of Ambroxol, Montelukast and Levocetirizine should lie between
98% and 102%. Recovery results for Ambroxol.

Accuracy Ambroxol

Recovery o
level Amount Area Average % of Recovery Y6 of Mean
taken(mcg/ml) area Recovery

Recovery

40 1935.728 100.4066539
50% 40 1921171 1924127 99.65157903 99.81222113
40 1915.905 99.37843041

80 2261.821 105.5890552
100% 80 2226.645 2233.55 103.9469267 104.2690875 100.38
80 2212.172 103.2712807

120 2695.715
150% 120 2744.932 2673.19 97.87914738 97.06113831
120 2578.911
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Table 5.2: Recovery results for Montelukast.

Accuracy Montelukast
Recovery Average %
Amount Average % of mean
level Area %o0f Recovery Recovery
taken(mcg/ml) area Recovery
20 924.675 100.7148548
50% 20 925.738 917.614 100.8306359 102.83
20 902.43 98.29194737
40 1101.37 119.9603316
100% 40 1101.37 1083.43 119.9603316 99.36 100.43
40 1047.547 114.0979739
60 1272.049
150% 60 1290.244 1270.28 96.9853854 99.10
60 1248.559
Table 5.3.
Recovery Amount ,Q/Cei:ricy ~evocetnane % of mean Average %
level Area g %Recovery > Recovery
taken(mcg/ml) area Recovery
5 163.479 89.34824788
50% 5 183.523 171.308 100.303149 93.62713038
5 166.922 91.22999426
10 193.917 102.9839134
100% 10 194.373 192.895 100.2331369 102.4251646 102.04
10 190.394 101.0584436
15 100.577
150% 15 100.681 110.09 109.9392427 110.09
15 100.893
Observation Montelukast and Levocetirizine is 100.38%, 100.43%
The percentage mean recovery of Ambroxol, and 102.04% respectively.
4. Precision
[mv]
—— Precision01__Ambroxocl{(80mcg)+Montelukast(40mcg)+Levocitirizine(10mcg)
o0 I ,,,,,,,,,,,,,,,,,,, ‘ ,,,,,,,,,,,,,,,,,, § [ ....................
1 2 5 . a ¢ [mirn-]
Result Table (Uncal - Precision01___ Ambroxol(80mcg)+Montelukast(40mecg)+L evocitirizine(10mcg)
i r: e T _ ‘et
RTE‘:;—;'\- [\1?1’:?1? Asyrr[|_r]ﬂetryr Ef[f:ﬁe';racy N I;::f;fr‘n] Resolution

Fig 6.1: Chromatogram of precision injection 1.
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[mv]
—— Precision02_Ambroxocl(80mcg)+Montelukast(40meg)+Levocitirizine(10mcg)
200
o=
8
i
150 ~
=
B 2
£ 100
=1 E7] @ o>
50 % = = =
£ = £ =2
= =3
£ 5 g =
ol | L el = .
I I [
T T T T T T
1 2 3 4 5 (&) 7
Time frmin.]
Result Table (Uncal - Precision02_Ambroxol(80meag)+Montelukast(40meg)+Levoeitinzine(10meg)
Reten. Time Area Height Area
[min] [mV.s] mv] %6]
K 2 663 1930 6566 222 169 6378
g g S s S e
3 6 .050 183 133 13.169 605
Fotai 3626 763 FEEA43 160766
Column Performance Table (From 50% - Precision02_Ambroxol(80meg)+Montelukast(40meg)+Levocitirizine (10meg)
Reten WOG Asymmetry | Efficiency Er Resolution
Time [min] [&] [th_pl] [t.p./m] [&]
1 2.5653 0.133 1. 633 2032 20316 -
3 a0 | oo 1A 4163 41030 5411
ES &.050 0533 17385 ACEE A0E5E 7258
]
—— Precision03_Ambroxol(80mecg)+Montelukast{40mcg)+Levocitirizine(10mcg)
200
=
150 E
o~
o
=4 2
S 100 P>
50 = @ £ -
g = S
= = s 8
= E} e =
= =%
= =
o I [ [
T T T T T T
1 2 3 4 5 & 3
Time [rmin.]

Resuit Table (Uncal - Precision03_Ambroxol(80meg)+iMontelukast(40meg)+Levocitirizine(10meg)

Reten. Time Area Height Area
[min] [mV.s] [mv] [l

RE] TSAF 553
Total 5037759 ERERLT 160.00

Golurmn Performance Table (From 50% - Precision03_Ambroxol(80mceg)+MMontelukast(40meg) +Levacitirizine (10meg)

Reten wWos Asymmetry Efficiency Eff/i Resolution
Time [min] [-1 [th pl] It p./mi -1
1 2 540 0140 1 594 1824 18236 -
2 3.793 0.150 1.541 3543 35430 5.086
3 6.023 0.233 1.327 3692 36917 65816

Fig 6.3: Chromatogram of precision injection 3.
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[mv]
—— Precision04_Ambroxol(80mecg)+Montelukast(d0meg)+Levocitirizine(10meg)
200
-
150 i
i
o
=
=
s 100 =]
=
50 B & g -
=3 = (= —
= = s =
5 5 E =
= s v
ol . . | e
[ r [
T T T T T T
1 2 3 £l 5 (=] '
Time [min.]
Result Table (Uncal - Precision04_Ambroxol{80mea)»MMontelukast(40meg) v evocitinizine 10mea)
Reten. Time Area Height Area
Imin] [mv.s] Imv1 1%%]
1 2. 523 1919.778 205 958 863 12
2 T3 217 788 B0.904 30.32
3 5.993 189 .338 12.668 6.26
Total 2026 9041 3209 530 100 .00
Column Performance Table (From 50% - PrecisionO4_Ambroxol(80mog)+hMontelukast(40meg)+L evacitirizine( 10meg)
Reten WO5s Asymmetry Efficiency Eff/l Resolution
Time [min] -1 [th_pl] [t.p fm] -1
1 2.623 0143 1.6825 1y 17170 -
=3 Ta77s 0153 16566 § EEEN 33550 4.959
3 5593 0557 RRECE] S553 58558 G659
[mv]
2004 —— Precision056_Ambroxol(80mecg)+Montelukast(40meg)+Levocitirizine(10mecg)
150 =
B
i
o~
=3 =
E 100 =
= e
50 = ] a =
= = k=
£ = 8 g
5 = =2 S
=) 2 w©
= 3
crreeeit ] S| -]
o [ [ (.
T T T T T 1
1 2 3 ES 5 & v

Time trmin.]

Result Table (Uncal - Precision05_Ambroxol(80meg) +Montelukast(40meg)+Levacitirizine(10mcg)

Reten. Time Area Heignt Area
trmin] [V s] [mv] %01

i 2 657 1900 881 94 759 CEED

El 3793 912760 82 797 3039

E) NGRS TG 55 15585 635
Total 3603 862 285758 0000

Column Performance Table (Fram 5Q% - PrecisionQs_Ambroxal(80mceg) +Montelukast(40moeg) +Levacitirizine (1 0mog)

Reten WOs Asymmetry | Efficiency =il Resolution
Time tming -1 [th.pl] [t.p./mil -1
1 2 657 0163 1620 1540 16402 -
£ ERGE] ai7o 1623 2768 3754 4’601
3 &010 0247 1A7E 3380 EELEE & 261

Fig 6.5: Chromatogram of precision injection 5.
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[mv]
150 E
%’ 100 E
o Y- o W
Time . ming 1
Fig 6.6: Chromatogram of precision injection 6.
Table 6: Results for Method precision of Ambroxol, Montelukast and Levocetirizine
Ambroxol Montelukast
S.No. Rt Area S.No. Rt Area
1 2.557 1961.318 1 3.817 926.701
2 2.553 1930.566 2 3.810 913.004
3 2.540 1934.385 3 3.793 923.268
4 2.523 1919.778 4 3.773 917.788
5 2.557 1900.881 5 3.793 912.76
6 2.543 1920.401 6 3.773 915.150
avg 2.5455 1927.888 avg 3.793 918.112
stdev 0.0131 20.091 stdev 0.018 5.727
%RSD 0.52 1.04 %RSD 0.48 0.62
Levocetirizine
S.No. Rt Area
1 6.083 204.535
2 6.05 183.133
3 6.023 180.068
4 5.993 189.338
5 6.01 190.221
6 6.03 190.515
Avg 6.0315 182.9683
Stdev 0.028906 3.292234
%RSD 0.479258 1.799346
Observation Levocetirizine are showing that the %RSD of Assay
Test results for Ambroxol, Montelukast and results are within limits.
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5. Robustness

[mw]
2504 —— Robustness(0.8ml)_Ambroxol(80mecg)+Montelukast(40mecg)+Levocitirizine{(10meg)
200 -—
=9
2
3
150 o
-
) g
= g
5
= 100
W el
~ i -
50- E] = § =
<] = = =
= = = P
= = ] % |
o DA A .
2 4 (=3 8 10
Time min.]
Result Table (Uncal - Robustness(0. 8mi)_Ambroxol(G0meg)+Montelukast(40meg) v evacitirizine (7 0meg)
Reten. Time Area Height Area
[rmin] [mv.s] [mv] 2]
hl 3433 2589 112 232116 63 33
2 5.093 1263 362 107.663 30.66
3 aza7 245 652 13787 601
Total A088.026 353 565 100.00
Column Performance Table (From 50% - Robustness(0.8mil)_Ambroxol(80meog)+MMontelukast{40meg)+Levocitirizine( 10meog)
Reten W05 Asymmetry Efficiency Eff/l Resolution
Time [min] -1 [th pl] [t p /m] -1
1 3.433 0170 1.684 22860 22597 -
2 5.093 0173 1.659 A784 AT835 5690
2 8.207 0.287 1.1492 4540 45403 7965
Fig 7.1: Chromatogram of Ambroxol, Montelukast and Levocetirizine for Robustness (0.8 ml/min).
[mv]
—— Robustness(1.2ml)_Ambroxol(80mcg)+Montelukast(40mcg)+Levocitirizine{10mecg)
200
150 g
5
5
-
% =]
=
§ 100
50 o E o o
=3 = H o
2 7] s o
= = B =
[= ‘53 s =
<
L
O I I f
1 2 3 4 S (=]
Time [min.]

Result Table (Uncal - Robustness(1.2mi)_Ambroxol(80mcg)+Montelukast(40meg)+Levocitirizine(10meg)

Reten. Time Area Height Area
[rmin] [mV.s] [mv] %]

1 2.033 1168.878 205.691 62.66

2 3.007 729939 95999 3194

3 4’860 TASA80 [EXCT 67279
Total 2341.297 314.271 100.00

Column Performance Table (From 50% - Robustness(1.2mi)_Ambroxol{80meg) +Montelukast(40meg) +Levocitirizine(10mcg)

Reten. WOS Asymmetry | Efficiency Eff/1 Resolution
Time [min] -1 [th.pl] [t.p.fm] [-1

1 2.033 0.110 1.708 1893 18930 -

2 3.007 0.117 1.731 3679 36795 5.0541

3 47860 0,190 1429 3625 36247 AR

Fig 7.2: Chromatogram of Ambroxol, Montelukast and Levocetirizine for Robustness (1.2 ml/min).
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v
L Robustnes=(Z7onm_Ambrone{eomep)~Monte uknet(4 Omeop)+ Levositrizine(10meg)
200
=
150 :
~
as =
= E
_% 100 e
j— @ L
50 =] B} =
£ z =
’§ § E s
= =
o | e | -
1 2 3 “4 5 (=] s
Time [min.]
st Tate (Uneal - Robustes (@3, A D) NI TSRS HO ) A 28365 071200
Reten. Time Height Area
[min) [v] el
3 teec T50 735 CTRE
=) 820 12.628 G610
T IR
Column Performance Table (From 50% - Robustness(27 3nm)_Ambroxol(80meogl)+Montelukast(d0meg)+Levocitirizine (1 Omog)
Reten. WO5S Asymmetry Efficiency EffA Resolution
e | oo o mon ot P
i XN LD Taan rhas ‘aa80
5 TR WCEEE TGS 5580 55854 E56a
TS TUEIBZ0 0557 VATE 3555 53505 & 284
Fig 7.3: Chromatogram of Ambroxol, Montelukast and Levocetirizine for Robustness (273nm).
[mv]
—— Robustness(277nm)_Ambroxcl(80mcg)+Montelukast(4d0mcg)+Levocitirizine(10mcg)
200
&
&
150 =
=
-
B 2
g 100 3
50 = B 2 e
=] = g
= B = ]
=T = u}% (=]
o [ [ [
2 3 4 5 >
Time [min.]

Result Table (Uncal - Robustness(27 7nm)_Ambroxol(80meog)+Montelukast(40meg) +Levoaitirizine (10meg)

Reten. Time Area Height Area

[min] [mV.s] [mv] %]
1 2 640 1968 265 210.639 64.64
3 6.023 178 741 12 3941 586
Total 3049 822 313 233 100.00

Column Performance Table (From 50% - Robustness(27 7nm)_Ambroxol(80meg)+Mantelukast(40meg)+Levocitirizine(10meg)

Reten. Wo5s Asymmetry | Efficiency Efil Resolution
Time [min] -1 [th.pl] [tp.fm] o]
1 2.540 0.143 1.625 1740 17397 -
2 f 3793 0.150 1.556 3543 35430 5.028
3 6.023 0.330 1495 3800 37595 6.506

Fig 7.4: Chromatogram of Ambroxol, Montelukast and Levocetirizine for Robustness (277nm).

Table 7: Result of Robustness study.

Ambroxol Montelukast Levocetirizine
Parameter Retention Tailing Retention Tailing Retention Tailing
time(min) factor time(min) factor time(min) factor

Flow
0.8ml/min 3.433 1.684 5.093 1.659 8.207 1.492
1.2ml/min 2.033 1.708 3.007 1.731 4.860 1.429
Wavelength
273nm 2.550 1.833 3.770 1.875 5.820 1.472
277nm 2.540 1.625 3.793 1.556 6.023 1.415
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Observation suitability parameters were within limit at all variable
From the observation it was found that the system conditions.

6. Rugeddness

vl
— Ruggedness(Analysto1(Std))_Ambroxol(80meca)+Montelukast(40meg)+Levocitirizine(10meca)
zZoo
=
=
150 =
@, =
= =
= 100
E g g -
2 2 s B
= =
=
o e N S =
I | I
i £ EY 4 5 & r
Time trmin.g
Resuit Table (Uncar -
RuggednesstAnaly=to 1(Std)_A ! )+ Rt FOmeE) L evacitirizine(10meg)
Feten Time Frea et Area
tmini v 51 v 1201
T 6T 1917 rra ESCET CEET]
TET a7 | 576 563 EER L) GG EE
£ ERE TETFAS VST &EA
FSiE ECECNCTE EECRCET 66 Go
Conimn Pertormance Table o-rom 509G -
RugGedness(Analy=to 1 (S At oxol(SOmea) »Montelukast(40meg) wLevocitiizine (10meg)
eten WoE | Asvmeety [ Emceney = Fesooton
Time Lrming (] tho ] [t.p./m] 1
1 2.547 0.133 1.581 z021 20210 -
£ svEG TR A EVE AGEE AGEET EETG
B EEea e EEY AR SE7E EE7A5 FUiEA
]
—— Ruggedness{Analyst01(Spl))__Ambroxcl{(80mcg)+Montelukast(40mecg)+Levocitirizine(10mcg)
200
~
=
150 2
i
o
o
2 =
S 100+ o
]
=3 = ar o3
50-| g g 2
= =2 £ 8
= k= ]
5 <=
= = E
]
T ;i T T : ;| _
hl 2 3 4 5 (=3 7
Time [min.]

Result Table (Uncal -
Ruggedness(AnalystO1(Sph)__Ambroxol(80meg) +Montelukasti40meg) +Levoaitirizine(10meg)

Reten. Time Area Height Area
[ming [ s] v (%]
1 2677 1917 807 208.116 63 .37
2 3.803 928.010 95387 30.66
3 E050 TS 688 iZFES 557
Total 3026505 318692 } 100.00

Column Performance Table (From 50% -
Ruggedness(AnalystO1(Spl))__Ambroxol(80meg)+Montelukast(40meg)+E evocitirizine( 10meg)

Reten W05 Asymmetry | Efficiency =i Resolution
Time min] -1 Ith.pil It.p./mil I-1

1 2677 : 0140 1.677 1877 18766 -

2 3.803 0.147 1.647 3725 37254 5.036

3 6050 0227 1.385 3947 39468 7 082

Fig 8.2: Chromatogram of Analyst 01 sample preparation.
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]
— Ruggedness{(AnalystOo2(sStd))_Ambroxol{8B0mcg)+Maontelukast(d40mcg)+Levaocitirizine(10mcg)
00
.
=
150 bl
o~
=
& =
= =
= o0
“a a e
50 2 = 5
2 z =
= s = =
I =
o [ [ [
T - T T i T
1 2 ] A 5 2

Time [min.]

Result Table (Uncal -
Ruggedness(AnalystO2(Std))_Ambraxol(80meg)+Montelukast(40meg) +Levocitinizine (10mog)

Reten Time Arca Height Arca

[rmin] v s] [mv] %61

1 2 547 1912 a1 221 270 63 16

= a7aa 933 091 99 930 a0 8z

3 G097 1827980 13250 602
Total 3027.625 334468 100.00

Colurnn Pedormance Table (From 50% -

Ruggedness(AnalystO2(Sa))_Ambroxol{80meg) +Montelukasi(F0meg) v Levocitinizine TOmeg)

Reten. VWVOE Asymmetry Efficiency Eid Resolution
Tirme [rmin] -1 [th.ph [t.p sl -1

1 2547 0.130 1.600 2126 21260

] TEFES OAE TIAEE ABAE ABAEE T E3EG

£ EO0F 0350 1BAE AFAA ATAEE FE6T

Fig 8.3: Chromatogram of Analyst 02 standard preparation.

v
—— Ruggedness(Analyst02(Spl))_Ambroxol(80meg)+rMontelukast(4d0meg)rLevocitirizine(10meg)
200
150 ™ «
@ =
2 o0
50 2 8 @ ca
o g 3 ] =
= £ = g
= | 3 |
o Ao WA i
] z 3 py P2
Time [min.]

Result Table (Uncal
Ruggedness(AnalystO2(Epl))_Ambroxol(80meg)+Montelukast(40meg)+Levooitinzine 1 Omea)

Area Height Area
(G 1961
1 224 067 &1.01
El oA rod E0 68
) 560 LERLE EER
Total A6 aEE [EENT)

Calumn Performance Table (From 50%

.
O (BOMCE) +MONtelkast(40Mmea) + Levos

= essAnaly (S0 _AmE Iz (10mEa)
Reten WOB Anymmetty | Efficiency = Reolution
Time 1ming -1 ith. i (t.p./mi I-
1 > 573 0133 1 690 2064 20636
E] 3763 ERET 1EAE 4568 ABEA0 5318
S &'356 6567 U SeR T A ERE T A EEES R

Fig 8.4: Chromatogram of Analyst 02 sample preparation.

Ruggedness

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

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

Table 8: Results for Ruggedness.

Ambroxol

%Assay

Montelukast

%Assay

Levocetirizine

%Assay

Analyst 01

100.0016

Analyst 01

101.2500095

Analyst 01

99.4497843

Analyst 02

101.2224

Analyst 02

99.0977329

Analyst 02

100.9166301

%RSD

0.857989

%RSD

0.759623932

%RSD

0.70354313

Observation

7. Limit of Detection

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

LOD =

330

Where, o = the standard deviation of the response
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S = the slope of the calibration curve
The slope S may be estimated from the calibration curve
of the analyte.

Observation:

The LOD for this method was found to be 24.19 pg/ml
of Ambroxol

The LOD for this method was found to be 18.85 pg/ml
of Montelukast

The LOD for this method was found to be 7.23 pug/ml of
Levocetirizine

8. Limit of Quantification

LO A OheF
2 =
Where,
o = the standard deviation of the response
S = the slope of the calibration curve
The slope S may be estimated from the calibration curve
of the analyte.

Observation

The LOQ for this method was found to be 73.31 pg/ml
for Ambroxol

The LOQ for this method was found to be 57.12 pg/mi
for Montelukast

CONCLUSION

A simple and selective LC method was described for the
determination of Melatonin and Zolpidem tartrate in
tablet dosage forms. Chromatographic separation was
achieved on a cig column using mobile phase consisting
of a mixture of 50 volumes of Triethylamine and 50
volumes of Acetonitrile with detection of 280nm.
Linearity was observed in the range 10-30 pg/ml for
Melatonin (r? =0.992) and 5-15 pg /ml for Zolpidem
tartrate (r* =0.995) 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.

From the above experimental results and parameters it
was concluded that, this newly developed method for the
simultaneous estimation of Ambroxol, Montelukast and
Levocetirizine was found to be simple, precise, accurate
and high resolution and shorter retention time makes this
method more acceptable and cost effective and it can be
effectively applied for routine analysis in research
institutions, quality control department in industries,
approved testing laboratories, bio-pharmaceutical and
bio-equivalence studies and in clinical pharmacokinetic
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studies in near future.
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