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ABSTRACT

A rapid and sensitive Reverse Phase High Performamnguid Chromatographic [R-HPLC] method was develop
for the estimation of Loratadinf.RD] in pure and its capsule dosage forms. The method watdated as pe
International Conference on Harmonization [ICH] delines The mobile phase used in this study is a mixtu
(0.01M) Dibasic potassium phosphate, methanol and acettanify:6:6)% v/v. Stationary phase waChemsil C8
reverse phase column (150x4.6mium) dimensions at 30°c temperaturEhe analysis was performed with run ti
of 30.0 minutes at 8ow rate of 1.00ml/min. The ID was monitored 8254nm with UV detection and D was
eluted at 22.20min. The method was linear (r2 =0.999@icentration ranging from 25 to 1&§/ml, precise (intr-

day relative standard deviation [RSD] and ir-day RSD values < 1.0%), accurate (mean recovery95%),
estimated from linearity by regressioespectively. The results showed that the proposstad is suitable for th
precise, accurate and rapid determinatiorLRD in bulk, its capsule dosage forms.
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INTRODUCTION

Loratadine is a derivative of azatadine and a sd-generation histamine H1 receptor antagonist usethe
treatment of allergic rhinitis and urticaria. Urdiknost classical antihimines (histamine H1 antagonists) it la
central nervous system depressing effects such msvsthess. IUPAC Name ethyl -{13-chloro-4-
azatricyclo[9.4.0.0{3,8}]pentadeel(11),3,5,7,12,14-hexaen-2-ylidene}piperidinedrboxylate. Its  molecul:
formula is G,H,3CIN,O, and its molecular weight is 382.883. The chemitralcsure is
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Figure: 1.01. Structure of Loratadine
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Loratadine is a white to off white powder. It isaptically soluble in water and slightly soluble rimethanol and
ethanol. It is official in USE BP, IP®. It is non sedating peripheral histamine Hlreceptiagonist. A literature
survey reveals Spectrophotomefficand HPLC* **methods

are reported for analysis of loratadine[LRD] ingtea and various biological fluids which suffer fremdesirably
long chromatographic run times and requiremengfadient analysis or use of an internal standahg. dbjective
of this study were, therefore, to develop a simplesurate, sensitive and validated-RPLC method for the
quantification loratadine in bulk drug and in tabdi®dsage forms with good sensitivity. Method vdiidia for the
developed method was done according to ICH guidslin

MATERIALS AND METHODS

Instrumental description:

High performance Liquid Chromatograph system ecghpwith pump, detector and injector [Agilent 1200ps
with gradient mixer assembly]. Visible spectropmmoédric detectors with a Data handling system EZoBtw Elite
software are used. A stainless steel column 150omg,|4.6mm internal diameter filled with Octadesilane
chemically bonded to porous silica particles of Sgiameter Chemsil C8, 100X4.6, 5unis used.

Chromatographic conditions:

The mobile phase was delivered through the columfloav rate of 1.0mL/min. The column temperatureswa
maintained at 3.The sample injection volume was 15pL.Agilent duabsorbance detector or equivalent was set
at wavelength of 254nm. The details of chromatdgi@pconditions were presented ifiable-1.01 for the
determination of loratadine in bulk and pharmaaalitiormulations.

Reagents:

Dibasic potassium phosphate : ARder
Acetonitrile : HPLC grade
Methanol : HPLC grade
Water : Milli-Q grade
Orthophosphoric Acid d fihe
Hydrochloric acid : Sigma Aldrich

Mobile phase Preparation:
Prepare a filtered and degassed mixture of 0.01h&$)c potassium phosphate, methanol and aceten(ii6:6).
Adjust with 10% phosphoric acid solution to an appéapH of 7.2. Filter through 0.451 membrane filte

0.01 M Dibasic potassium phosphate:
Transfer about 1.74 g of anhydrous dibasic potasgihosphate to a 1000 ml volumetric flask, dissotvend
dilute with water to volume and mix. Filter throug5u membrane filter.

0.6 M Dibasic potassium phosphate:
Transfer 105 g of anhydrous dibasic potassium phetepto a 1000 ml volumetric flask, dissolve in aildte with
water to volume and mix. Filter through 0.45u meanier filter.

0.05 N Hydrochloric acid:

Transfer 500 ml of water to a 1000 ml volumetris#, add 83 ml of hydrochloric acid, dilute withterato volume
and mix. Transfer 50 ml of this solution into a 008! volumetric flask, dilute with water to volunaad mix. Filter
through 0.45u membrane filter.

Diluent:

Transfer 400 ml of 0.05 N Hydrochloriacid and 80 ml of 0.6 M Dibasic potassium phosphat@1000 ml
volumetric flask, dilute with a mixture of metharenhd acetonitrile (1:1) to volume and mix. Filtardugh 0.45u
membrane filter.
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Standard preparation:
Weigh accurately about 40 mg of Loratadine workstgndard in 100 ml volumetric flask, dissolve irdanake

upto the volume with diluent (0.4 mg/ml). Filterdlugh 0.454 membrane filter.

Sample preparation:
Weigh accurately about 40 mg of Loratadine sampl@éd0 ml volumetric flask, dissolve in and makeaufie
volume with diluent (0.4 mg/ml). Filter through 644 membrane filter.

Estimation of Loratadine from commercial formulations by the proposed method:

Twenty tablets are weighed to get the average weighl pulverized. The sample powder, claimed tdaorOmg

of active ingredient was transferred into 100mLwwoeétric flask and dilute to volume with water. Thigution was
further diluted stepwise with water, as under praflan of standard solutions to get different regdi The area
under the curve, the drug content per each tatdstaalculated.

Table.1.01 Chromatographic conditions

Chromatographic

Peak Conditions

=

Parameters
Mobile phase 0.01M Dibasic potassium phosphate, methanol anteitdle (7:6:6)% v/v(adjusted to pH 7.20 by Orthophosphoric acid
Column Chemsil Gcolumn (150mm x 4.6mm i.d. ufn)
Flow rate 1.0mL.min*
Detection 254nm
Injection volume 15 pL
Temperature 30°C
Retention time 22.20 minutes
Run time 30 minutes
Procedure:

The composition and flow rate of the mobile phases wrogrammed from mother pump and the mobile phafer,
acetonitrile and methanol (7:6:6) was passed thrahg 0.45um membrane filter using millipore HPL&vent
filtration assembly, was delivered at 1.0mL/min folumn stabilization. During this period, the bdse was
continuously monitored. The wavelength of detectwas selected at 254nm. The prepared dilutionsagunt
concentrations of Loratadine in the range 25.0 gL were injected into the chromatograph. Théibta of the
solution of Loratadine during analysis was detepdirby repeated analysis of samples during the eoofghe
experiment of the same day and also on differens dter storing at laboratory bench conditions &mdhe
refrigeration. Chromatogram parameters, retentioe tand asymmetry factor were standardized. A chtogram
indicating the separation of Loratadine is givenFig 1.01The retention time for Loratadine is 22.20min. The
amount of the drug present in each pharmaceuticaiflation was calculated through peak area rédtmmponent
by making use of the standard calibration curve.

Method development:
Several tests were performed in order to get satigfy separation-resolution of Loratadine in diéfg mobile
phases with various ratios of organic phase anfittsuby using @column. The ideal mobile phase used was 0.01M
Dibasic potassium phosphate, methanol and aceter(ifr6:6) % v/v. Adjusted to pH 7.20 with Orthagphoric
acid to obtain satisfactory and good resolutioaréasing or decreasing pH of mobile phase by #0e5 not show
significant change in retention time of each amalythe chromatographic conditions employed forasay of LRD
are reported in th@able.1.01 and the typical chromatogram obtained was recorgsgectivelyFig.1.01 The

retention of Loratadine was 22.20minutes and wasueved at a flow rate of 1.0ml.min

Method validation:
The method was validated following the parametaishsas specificity, linearity, precision, accuratigits of

detection and quantitation and robustness, follgwie ICH guidelines (ICH).

Specificity:

The specificity of the method was evaluated witharels to interference due to the presence of exuipiin the
pharmaceutical formulation. The placebo samplesisted of all the excipients without the active ®ahce. Then,
the specificity of the method was established htgmieining the peak purity of Loratadine in sampletng a UV
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detector, ranging between 190-400nm. To deternpeeificity with respect to sample compounds th@oeses of
standard and sample solution were compared. Ndénéemces were detected at the retention timeaodithdine in

sample solution.

Fig.1.01. Typical HPLC chromatogram of standard saltion of Loratadine [LRD]
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Linearity: The linearity for HPLC method was determined at sbncentration levels ranging from 25.0-
150.Qug.ml™ for Loratadine The calibration curve was constructed by plottiegponse factor against concentration
of Loratadine which is representedrig.1.02 The slope and intercept value for calibratiorveurereY = 13452x

— 33547 (R2 = 0.9990pr Loratadine, wher® represents the ratio of peak area ratio of anédyteoratadine an&X
represents analyte concentration. The results watiefactory shown that significant correlation stxibetween
response factor and concentration of drug. Thdtseate shown iTable.1.02.

Table.1.02 Calibration of the RP HPLC for the estination of Loratadine [LRD]

Concentration (ug Area
25.0 3319769
50.0 6746561
100.0 13381304
125.0 16691449
150.( 2022975
Regression equation ;| Y=aX+b
Slope (a) 13452
Intercept (b) : 33547
Correlation coefficient : 0.9990

Fig.1.02. Calibration Curve of Loratadine [LRD]
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Precision: The precision of the proposed method was investijhy intra-day and inter-day determinations of
Loratadine at three different concentrations of dtadine (4, 8 and 12g/mL). The intra-day studies were
performed in one day (for each level n=5) and ndi@y studies in five days over a period of two veeekhe intra
and inter-day precisions expressed as relativadatdndeviation values (RSD %) for Loratadine werend to be
within 0.87-1.99 % and 0.99-2.03 %, respectivelye Tata proved good precision for the developedhoaet

Accuracy (Recovery): To further assess the accuracy of the methodyveegcexperiments were performed by
applying the standard-addition technique. The recpwas assessed by determining the agreement dretthie
measured standard concentration and added knowsewrtwation to the sample. The test was done byirgpithe
pre-analyzed tablet powder with pure Loratadinthede different levels [50, 100 and 150 % of thateat present
in the tablet powder (taken)] and the total wasfbby the proposed method. Each test was repdatee imes. In
all the cases, the recovery percentage values dabgeveen 99.53 and 99.89. Closeness of the result®0%
showed the fairly good accuracy of the method. rEselts are shown ihable.1.03&1.04

Table — 1.03: % Recovery for mixed Loratadine (LRD)solution

Con. of AC Area of Standard Area of Spiked % Acceptance
Solution Solutions Solution recovery criteria
50% 6691062 6659982 99.53
100% 13008401 12993311 99.88 98 to 102
150% 19791234 19571494 99.89

Table-1.04: Assay and Recovery of Loratadine (LRD)

Pharmaceutical formulation

Labeled amount
(mg)

Amount obtained
by proposed method

b Recovery of proposed methoc

Tablet

10

9.98

99.80 %

Stability: In order to demonstrate the stability of both staddand sample solutions during analysis, bothtisoisi

were analyzed over a period of 24hrs at room teatper. The results show that for solutions, thentbn time and
peak area of Loratadine remained almost similaR(%.D. less than 2.0) and no significant degradatiihin the

indicated period, thus indicated that both soludiarere stable for at least 24hrs, which was sefficito complete
the whole analytical process.

Ruggedness and RobustnesfRuggedness test was determined between two amalypstruments, laboratory
environment conditions and columns. Robustneskeofriethod was determined by small deliberate ctsaimgéow
rate, mobile phase pH and mobile phase ratio. Bimeat of the drug was not adversely affected legehchanges
as evident from the low value of relative standdediation indicating that the method was rugged raxdist.

CONCLUSION

The reported RP-HPLC method developed by the autitothe analysis of Loratadine [LRD] was provedb®
simple, rapid and reproducible. The validation datdicate good precision, accuracy and reliability the
developed RP-HPLC method. The developed methodsoffeveral advantages in terms of simplicity in ileob
phase, mode of elution, easy sample preparatigrs sted comparative short run time which makes tkéhod
specific and reliable for its intended use in roatianalysis determination of Loratadine [LRD] iml&a dosage
forms.
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