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ABSTRACT

A simple, reproducible method was developed fod#termination of levocetirizine and pseudoephediimtablet
formulation using reverse phase HPLC method. HPlePagation was carried over on a Thermo hypersil —
keystone C18 (250 x 4.6mm, @.5socratic mode column using a mobile phase cosmuia 50:50 (% v/v) of
acetonitrile and 0.5mM phosphate buffer. The daircivas proceeded out by UV detector at 257 nm.r@hge
taken for linearity for levocetirizine and pseudbegrine were 5 — 2ag/ml and 120 — 60@g/ml. The percentage
recovery was 100.11 % and 110.04 % for levocetiezand pseudoephedrine respectively. The amount of
levocetirizine and pseudoephedrine found per talbet 5.05 mg and 119.84 mg respectively.

Keywords: levocetirizine, pseudoephedrine and RP-HPLC.

INTRODUCTION

Levocetirizine is chemically known as 2-[2-[4¢(4-chlorophenyl)-phenyl-methyl] piperazin-1-yljhexy] acetic
acid dihydrochloride(1-3). It is a non sedating i-dugtamine drug and works by preventing the adiaf
histamine(4-6). Pseudoephedrine HCI is chemicalhows as (1S, 2S)-2-methylamino-1-phenylpropan-1-ol
hydrochloride (7). Pseudoephedrine comes under aymomimetic decongestant, which acts through tpéaal
adrenergic receptors. Analytical methods such as@H&nd UV spectrophotometry have been reportedHese
drugs (8). No much analytical method has been tegoor developed for these two drugs in pharmacaluti
formulations (9-11). In this proposed method wesprg¢ a simple, precise, reproducible and specifithod for
determination of tablet form levocetirizine and ypdeephedrine simultaneous.

Figure1: Levocetirizine Chemical structure
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Figure 2: Pseudoephedrine Chemical structure

MATERIALSAND METHODS

Reagents. 99.27% of levocetirizine working standard and 98@seudoephedrine were obtained purchased from
Sigma, UK. Combined tablet formulation Levodetire HClI 5 mg and Pseudoephedrine HCI 120 brandz¥e

D, Manufactured by Cipla pharmaceuticals. Acetdeitand water (HPLC grade) were obtained from Merck
Darmstadt, Germany. Analytical grade Phosphorid,gobtassium dihydrogen phosphate and ortho phtspisad
were from Merck, Darmstadt, Germany.

Preparation of M obile phase:

The phosphate buffer was prepared using 0.51g oPIKkin 1000 ml of HPLC grade water, the pH adjudted
5.0 (20.5) by using phosphoric acid. The resulSpfution was filtered with 0.4bmembrane filters and degassed in
an ultrasonic bath for 10 mins. The ratio of Acétdle: phosphate buffer was (50:50) v/v

HPL C and chromatogr aphic conditions: A Shimadzu class LC-10A HPLC system equipped with-L10ATvp
pump, SPD — 10A UV detector, and Rheodyne injeatas used. Compounds were separated on a C18 hypers
(250 x 4.5mm, 0)5) column. The flow rate of 1.3 ml/min was set wittbmM phosphate buffer and acetonitrile
50:50 v/v used as a mobile phase. The waveleng®stfim was set in detector. The peak responsesraegaated
using Shimadzu chromatographic software.

STANDARD SOLUTIONS:

Preparation of stock solution (standard): 5mg of levocetirizine RS and 120 mg of pseudoephedwas taken
separately in volumetric flask 100ml and with melphase diluted to the mark. The mixture kept stand5 min,
for complete solubility by intermittent sonicaticamd filtered through a 0.46n membrane filter.

Working standard solution: 4ml of each stock solution (standard) from eachevtaken in a 10ml volumetric flask
and diluted to 10ml with mobile phase to get a emti@tion of 5ug / ml of levocetirizine and 12Qg/ml of
pseudoephedrine.

Sample solution: Twenty tablets oEommercially available brand tablets were takenwsaifjhed and grinded into
fine powder. 15mg of powder equivalent was weighed transferred into 25ml volumetric flask thenrasted
with 25ml of mobile phase. The resulting solutiberi filtered by membrane filter 0.4%6n and 1ml of the aliquot
was diluted again with 25ml of mobile phase to getoncentration of 2®/ml levocetirizine and 60Qug/ml
pseudoephedrine respectively.

Assay: 20ul of sample and standard solutions were injectetividually at different time point, into an HPLC
injector, from the obtained HPLC peak area of |etoizine and pseudoephedrine amount of drug inptamwere
computed. The values are given in Table -2.

Method validation: The present method was conducted to obtain a nemsits’e and convenient method for
simultaneous estimation by HPLC. The experimentathmd was validated according to the ICH guidelines
recommendations and USP-30 for parameters sucByagem suitability, accuracy, precision, repeaitgbdnd
specificity.

System suitability: Suitability parameters like resolution, retenttone, column theoretical plates and tailing factor
was performed by injecting six replicates of staddeand two replicates of sample preparation 8G2d level to
cross verify the accuracy and precision of the gtamgraphic system.
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Linearity: The linearity of chromatographic method was deteediby plotting a graph to concentration vs peak
area of levocetirizine and pseudoephedrine standadddetermining the correlation coefficients (R2)the two
compounds. For the linearity studies of levocetiezand pseudoephedrine the specific range wasndieed at 5 -

25 pg/ml and 120-60Qug/ml for levocetirizine and pseudoephedrine respelst were injected into the HPLC
system. For 60 minutes column was equilibratet thiie mobile phase before injection of the solgion

Accuracy: The method accuracy was determined by recoveryrgmpets. The experiment was performed by
adding levocetirizine and pseudoephedrine workiiagdards to placebo (excipients mixture) in thegeanf test
concentration (60%, 80% and 100 %,) and expressgaei@ent (%) recovered. Three sets were prepareghth
level recovery. The recovery statistical resules ander the acceptance range (S.D. < 2.0) valukvVocetirizine
and pseudoephedrine

Precision: The precision of intraday and interday of the apadymethod was determined by 4 repeats of the sampl
responses on the same day and 4 different dayswafe& for 4 different concentrations of standartlitsans of
levocetirizine and pseudoephedrine. 5 - 2¥ml and 120-600ug/ml for levocetirizine and pseudoephedrine
respectively, and results are represented in tefriis RSD.

Specificity: The analytical method specificity is to measure cbenpound accurately in presence of interferences
like excipients, degradants and matrix componente RP-HPLC of standard mixture and formulationveho
specificity of method. The RP-HPLC method is ablatcess the analyte in presence of excipients.

Statistical Parameters: The results of assay obtained are subjected tdolteaving statistical analysis, standard
deviation, relative standard deviation, coefficiehtariation and standard error.

RESULTSAND DISCUSSION

According to USP-XXIII the system suitability testere tested on freshly prepared standard stockicolwf
levocetirizine and pseudoephedrine. The optimum ilagthase of 0.5mM phosphate buffer and acetomitoil
50:50 % v/v ratios was selected. The ratios wasdoto resolve peaks ideally of pseudoephedrine),(2.2
levocetirizine (5.2) as the retention shown in fig8 and 4 (chromatograph of test sample). By sognmide range
of wavelength 200-400nm wavelengths, the 257 nm sedscted, levocetirizine and pseudoephedrine sticave
good response at 257 nm. The Linearity was evaluayeplotting peak area as a functional of anatytecentration
for both levocetirizine and pseudoephedrine. Tlaplgical representation was given in figure 5 and gaesented
in table 1 and 2.

The specific range was determined from linearitidids, for both drugs which is 5-26/ml for levocetirizine and
120-600ug/ml for pseudoephedrine. The data was analyzelthbgr regression least square fit method. The, slop
intercept, correlation coefficient and regressiqoation were also determined and the data aremqezba table 3.
The suitability parameters of the system like reoh, tailing factor, retention time and theoratiplates for the
developed RP-HPLC method are presented in figurthé;data are presented in table 4. The chromaibigra
retention time of pseudoephedrine and levocetigizims found to be 2.2 and 5.2 minutes respectivélis is well
within the specific limits of 10 minutes.

The tailing factor was found to be 1.41 and 1.29deocetirizine and pseudoephedrine respectivethg peaks are
symmetrical and theoretical plates for levocetiizand pseudoephedrine were 9296 and 7456 resglgatifiich
shows the column efficient performance. The LOD aff) for levocetirizine and pseudoephedrine aresgmeed
in table 5. The quantitative estimation of the éalfbrmulation is presented in table 6 and graglyigaesented in
figure 7. The recovery study for spiked concentratvf drugs to the pre analyzes form is representéable 7.

The tablet formulation assay shows percentageypraitging from 98.09 to 100.92% for levocetiriziaed 101.21
to 99.01% for pseudoephedrine. The percentage titeviavas found to be -1.1 to +1.1% and — 1.8 to8+Hor
levocetirizine and pseudoephedrine respectivelg RBD values are below 2% indicating the methodigimn and
the accuracy of the method shown by the low stahe@aror values. This shows a good index of accueaay
reproducibility of the developed method. All thergraeters including flow rate, detection wavelenggmsitivity
was maintained constant.
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Figure 3: Chromatogram of Pseudoephedrine
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Figure 4: Chromatogram of Levocetirizine
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Figure5: Calibration curve of Levocetirizine and Pseudoephedrine
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Figure 6: Chromatogram of Pseudoephedrine and Levocetirizine
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Figure 7: Quantitative estimation (Assay) of levocetirizine and pseudoephedrinein tablet formulation

Table1: HPLC linearity data for Levocetirizine

SNo | Concentration (ug/ml) | Peak area
1 5 17233
2 10 34194
3 15 50814
4 20 66559
5 25 81069

Table2: HPLC linearity data for Pseudoephedrine

SNo | Concentration (pug/ml) | Peak area

1 120 27449
2 240 54220
3 360 82789
4 480 129253
5 600 137768
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Table 3: Resultsof gtatistical parameters

SNo Parameters Levocetirizine Pseudoephedrine
1 Standard deviation (SD) 6.849 8.883
2 Relative standard deviation (RSD) 0.01332 0.0105
3 % RSD 1.332 1.059
4 Standard error (S 0.019¢ 0.017¢
5 Correlation Coefficient (r) 0.9992 0.9991
6 Slope (a) 32.0075 24.6393
7 Intercept (b) 1962.70 -2404.08
8 Regression equation Y = (aX+h) Y =33.076 X962.7| Y =24.6393X +-2404.0

Table4: System suitability parameters

Parameter Levocetirizine | Pseudoephedrine
RT 5.2 2.2
Theoretical plates 9296 7456
Tailing factor 141 1.29
Resolution factor 13.7 13.7
Calibration range (or
Linear dynamic range 5-25 120 - 600
(LDR)

Table5: Resultsof Limit of detection (LOD) & limit of quantification LOQ

Parameters L evocetirizine | Pseudoephedrine
LOD (ug/ml) 3.01x10 2.13x10
LOQ (ug/ml) 9.2x10 7.2x10°

Table6: Quantitative estimation (Assay) of data of Levocetirizine and Pseudoephedrine

L evocetirizine Pseudoephedrine
Amount claimed| Amount found| Amount claimed| Amount found
mg/tablet mg/tablet mg/tablet mg/tablet

4,98 118.96
5.01 119.68
5 5.04 120 119.67
4.92 119.52

5.0¢ 121.4(

Mean 5.05 Mean 119.84

Table 7: Recovery study for spiked concentration of drugsto the pre analyzesform.

L evocetirizine Pseudoephedrine
Amount |  Amount Amount | Amount
AmoEJmn;)added found | Recovered Amoag;)added found | Recovered
(mg) (% mg) (mg) (% mg)
5 4.90 98.09 120 127.57 101.21]
10 10.09 100.92 240 237.58 99.01
CONCLUSION

The proposed and developed RP-HPLC method is gre@scurate, and sensitive. The method is rapid,
reproducible, and economical and does not haveiateyference due to the excipients in the pharmiacau
preparations. Thenethod shows good resolution time between levdziets and pseudoephedrine with short time
(< 10min). The proposed method is repeatable, senple, rapid and involves no complicated sampéparation.
High percentage of recovery result shows the meihé&@e from interference of excipients in thenfioitations.

Acknowledgement
The authors are thankful and acknowledge Jazanedity for financial support and required faciliti¢o this
research work through a scientific research grant.

222
Scholar Research Library



Gunasekar Manoharan et al Der Pharmacia Lettre, 2016, 8 (6):217-223

REFERENCES

[1] SD Deshmukh; RY Chaudhari; V. R Patil ; B Satfmyrnal of Pharmacy Resear2011, 4, 3, 777.
[2] MD Nawaz; M SaddamjJournal of Analytical Methods in Chemistg013, 1.

[3] V Choudhari; A Kale; S Abnawe; B Kuchekar; V Gawii;Patil ,IJPRIF, 2010, 2(1), 04-09.
[4] CH Harika; G Vijaykumar ; K Harinadhbabint J Pharm 2012, 2(3), 675-678.

[5] H Raghad; E Hind; H Samdnt J Pharm Pharm ScP011, 3(2), 103-107.

[6] S sardana, R Mashru, Chil ChemSog 2010; 55, 4.

[7] KA Shaikh; AT Patil,Int J ChemTech Re2010, 2(1), 454-461.

[8] A Basu; K Basak; M Chakrabortint J ChemTech Re2011, 2(1), 405-410.

[9] E Marin E; A Garcia; G Garcia; C. BarbdsPharm Biomed AnaR002, 29, 701-714.

[10] SV Patel; GF Patel; SG Pipaliydnventj 2012, 12, 240-246.

[11]V Hitesh; KS Muralikrishna; S Mandip, Der Pharmakettre, 2012, 4(3), 755-762

223
Scholar Research Library



