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ABSTRACT

A new stability indicating high performance liquahromatography (HPLC) method has been developed and
validated for the quantitative determination of guutial impurity of rupatadine fumarate drug substarand drug
product. A simple, specific, precise, robust andoreeducible reverse high phase performance liquid
chromatography (RP-HPLC) method was developedHerdetermination of potential impurity, deslorataeliin
Rupatadine fumarate drug substance and drug prodGtiromatographic separation between impurity and
Rupatadine achieved on the unispheig(250 x 4.6 x 5u) column. The mixtureagfueous buffer containing 0.3 M
sodium acetate pH 4.4 + 0.05 (adjusted with glacdaktic acid) and methanol in the ratio of 80:20 (¥v)
respectively. The mobile phase delivered at a ftate of 1.0 ml/min and the detection was carried at
wavelength 245 nm. The chromatographic resolutietwben fumaric acid and desloratadine was foundbeo
greater than 5. The response was determined ancessipn ‘r' values (correlation coefficient) werdtained
greater than 0.998 for related compound and Rupamdumarate. The LOQ values for desloratadine and
Rupatadine fumarate were 0.26/ml and 0.2:g/ml respectively. The percentage recovery wasddarbe 98.0 %

to 102.5 % for desloratadine. The drug was subgbdi® stress conditions as prescribed by ICH gurdeli
Degradation was fond to occur slightly under oxidatstorage condition but drug was stable to aciaix basic
hydrolysis, photolysis and thermal storage cond#iolhe developed method was validated as per @detne.
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INTRODUCTION

Rupatadine fumarate (RUPA) is non sedating H, @téimine (second generation) and platelet- actigatactor
inhibitor. Chemically it is 8-chloro-6, 11-dihydrot-[1-[(5 methyl-3-pyridynyl) methyl]-4-piperidinidene]-5H-
benzo [5, 6] cyclopenta[l,2b]pyridine fumarate. Hificacy of RUPA as a treatment for allergic rti;m(AR) and
chronic idiopathic urticaria (CIU) has been invgated in adults and adolescents (aged over 12)yeasgveral
controlled studies, showing a rapid onset of actiod a good safety profile even in prolonged treatnperiod of a
year.

Rupatadine fumarate is not an official drug substaor drug product in the European Pharmacopeiiann
Pharmacopeia (IP) and United State PharmacopeiR)US

Literature survey reveals that HPLC [1-3] spectaipimetric [4-9], and one titrimetric [10] methodve been
reported for the estimation of Rupatadine fumairateuman serum and tablet formulations. Very fewhods have
been appeared in the literature for the estimadiorelated compounds or impurities of rupatadinendwate drug
substance and drug products [11-13].The objectivth® present was to develop simple, accurate,ifspend
economic RP-HPLC method for the estimation of emlasubstances of Rupatadine fumarate in bulk dndy a
tablets. The developed method was successfullgat@d according to ICH guideline [14,15], for paesens like
specificity, linearity, accuracy, precision and ustness. The results of analysis were validatedsttally and by
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recovery studies. In specificity study, desloratadwas found as a known degradation product, stodeadine
was selected for the validation parameters.

The chemical structure and IUPAC name of rupataflinearate and desloratadine are presented in Figure

Figure-1: Chemical structure and IlUPAC name of rupatadine fumar ate and deslor atadine
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MATERIALSAND METHODS

Materials

Reference standards oipatadine fumarate and desloratadine and fumaiit were obtained from reputed firm
with certificate of analysis. Commercially availablupatadine tablets were purchased from markethferstudy.
HPLC grade methanol and glacial acetic acid fromrddespecialties chemicals was used for chromatdigcap
separation. Sodium acetate was used of analyggaint grade from S.D. Fine chemicals. Water waignieed and
further purified by means of a Milli —Q Elix watpurification system, Millipore.

Instrumentation

The HPLC system used was Waters Alliance, equipptdauto sampler (2695 separation module) andqahiotie
array (PDA) detector (2996). The chromatogram wesomded and peaks quantified by means of PC based
Empower 2 software.

Chromatographic conditions

Chromatographic separation was achieved on a eydrase Unisphere; §§250 x 4.6mm i.d. x 5u) stain less steel
column. A flow rate of 1.0 ml/min of HPLC analysigas conducted at ambient temperature. Mobile phasse
consisted of buffer (2.5 gm of sodium acetate digsbin 1000 ml of water, adjusted pH 4.4 + 0.05hwglacial
acetic acid) and methanol in the ratio of 20:80 %/(V The mobile phase was premixed, filtered thto@g45 u
membrane filtered and degassed by sonication. Aumgxof water and methanol in the ratio of 20: 8@wWe) was
used as diluent. The injection volume was 20 ué& diatector wavelength was set at 245 nm.
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Preparation of solutions

Reference solution

Weighed accurately 25 mg of desloratadine and Sohmgpatadine and transferred into 50 ml volumefiask. It
was dissolved in about 25 ml of diluent with sotima and diluted to 50 ml using same diluent. Sofrthis solution
was further diluted to 50 ml using diluent. It wasther diluted to get 5 pg/ml of desloratadine dnpdy/ml of
rupatadine solution using same diluent.

Fumaric acid solution

Fumaric acid solution was prepared by transferapgropriate amount of fumaric acid into 50 ml voairt flask
and making volume with diluent to get 1000pg/mfoharic acid.

Sample solution

A powdered tablet equivalent to 50 mg rupatadine waighed accurately. It was transferred to 50 ohimetric
flask. It was dissolved in small quantity of diltday sonication for about 15 min and diluted torBlOvolume using
same diluent. This solution was filtered through atvhan filter paper no. 41. First few ml of therfile was
discarded. The resulting solution was injected HRLC system.

M ethod Development

Different column containing octyl and octadecyhait stationary phase were tried for the separatidnresolution.
It was found that Unisphere C18 column offered nameantages over Inertsil and Hypersil BDS colunvaious
mobile phase composition with different solventsl duffer composition were tried to achieve bettepagation
between fumaric acid, desloratadine and rupatadihe.final selection of mobile phase compositiod dow rate
was made on the basis of peak shape (Peak aréaapgametry), baseline drift, time required andt @fsolvents.
Individual solution of fumaric acid, desloratadiand rupatadine were injected and retention timallothe three
reference standards identified. desloratadine eafar standard spiked in rupatadine sample soluti@eted in
HPLC system and elution pattern of all the threem@ric acid, desloratadine and rupatadine) andlutso
parameters were studied as a function of pH ofdoufff mobile phase. The pH effect showed that dpéch
conditions were reached at pH 4.4. Typical chrogpatms of reference solution and sample solutiokespivith
desloratadine are given in Figure 2 and 3 respalgtiv

Figure-2: Typical Chromatogram of standard solution
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Figure- 3: Chromatogram of Sample solution spiked with dedloratadine
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The relative chromatographic figures of merit aeparted in Table 1. The good chromatographic sépara
indicated that any of these drug substances caulgsbd as internal standard for the assay of dtluer
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Table 1: System performance parameter for fumaric acid rupatadine and dedor atadine (n=6)

Substances Retentiontime  Symmetry factor  Theoretical Plates Resolution % RSD

Fumaric acid  2.30 1.5 - - -
Desloratadine  3.25 1.6 3443 5.50 3.37
Rupatadine 8.30 1.35 10934 13.26 2.35

RESULTSAND DISCUSSION

Method Validation

System suitability

System performance parameters of developed metreré determined by injecting reference solution i s
replicates. Parameters such as numbers of theargiiates, symmetry factor, resolution and relatstendard
deviation were determined. The results are summiiiz Table -1, indicating good performance ofsfistem.

Stress studies/ Specificity

The specificity is the ability of the method to maee the analyte response in the presence of pitguirities.
Retention time of individual compounds and dilueste injected, results are shown in Table-2. PD&der was
used to evaluate the homogeneity of the peak irctihematogram. Chromatographic peak purity wasrdeted
for rupatadine fumarate spiked with known relatelstance as shown in Figure-3.

Table-2: Specificity Data

Compound Name Retentiontime RRT*  Purity angle**  Purity threshold
Desloratadine 3.25 0.39 1.60 1.75
Rupatadine 8.35 1.0 6.21 7.23
*RRT is calculated with respect to rupatadine peak.
** Purity angle and purity threshold of the relatsdbstance in the sample spiked with known relstbdtances.

In order to provide an indication of the stabilitpedicating properties of the proposed method, ddrdegradation
studies were performed under various stress condfti Thus rupatadine fumarate sample, were stressadlvdi N
HCI (heated on water bath at 80°C for 60 min),N..RaOH solution (heated on water bath at 80°C @mnén) and

1 ml of 30% HO, (heated on water bath at 80°C for 60 min). Therdegjradation at 105 °C for 24 hrs and for
photolytic degradation sample was exposed to U\tatkagion. After degradation treated sample neatdliwith
acid/base as required and analyzed as per the ggdpoethod. Rupatadine was shown significant #taliil all
conditions except peroxide treatment. In peroxidess degradation rupatadine showed about 12% distipa and
the impurity peak were well resolved. The puritytbé peaks obtained from stressed samples wasedetiting
PDA detector. The obtained purity angle was less tthe purity threshold for all stressed sample.a&say of
samples was performed by comparison with referestemdard, and the mass balance (% assay+% known
impurity+% unknown impurities) for each of the ssed samples was calculated. The forced degradaaianis
presented in Table-3.

Table- 3: Forced Degradation data

% assay active

Stress condition Time Mass balance Remark
substance
Acid hydrolysis (1M HCI) 60 min 99.1% 99.8% No majodegradation
Base hydrolysis (1M NaOH) 60 min 99.3% 99.5% Noanajdegradation
Oxidation (30% HO,) 60 min 87.4% 99.4% One major degradation observe
Thermal (105 °C) 24 hrs 99.2% 99.5% No major ddmian
Light (UV) 24 hrs 99.0% 99.4% No major degradation

Limit of detection (LOD) and limit of quantification (LOQ)

The LOD and LOQ for desloratadine and rupatadineevestimated at a signal-to-noise (S/N) ratio df&nd 10:1,
respectively, by injecting a series of dilute siming with known concentrations. The precision wias aarried out
at the LOQ level by injecting six individual prep#ions of desloratadine in presence of Rupatadidecalculated
the % RSD of the areas. The determined LOD and k@IQes are tabulated in Table-4.

Table- 4: Limit of detection (LOD) and limit of quantification (L OQ) data

Parameter  Dedloratadine  Rupatadine
LOD 0.1pg/ml 0.05ug/ml
LOQ 0.25ug/ml 0.2ug/ml
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Linearity

Linearity test solutions were prepared by dilutidgsloratadine and rupatadine standard stock spfutio the
required level of concentration. The solutions wprepared as concentration levels from LOQ to 15f%he
specification level.

The correlation coefficient, slopes and y-intersagtthe calibration curve were determined. Theaggjon analysis
data obtained is tabulated in Table-5.

Table5: Linearity regresson analysis data

Parameters Dedoratadine Rupatadine
correlation coefficient (r) 0.999 0.998
Intercept (y)* 3759 3694
Slope (m)* 47504 32631

*For equation y = mx +c

Precision

The precision of the proposed method was perfornyeidjecting six individuals test solutions pregama of (1000
png/ml) rupatadine spiked with desloratadine impusitandard of specification level concentratione Pla RSD of
the area of desloratadine was calculated.

The intermediate precision of the method was evatliasing a different analyst and instrument latat#hin same
laboratory. These results from both the experimemse compared and confirmed the ruggedness ofnttdod.
The results obtained are tabulated in Table-6.

Table 6: Method precision and inter mediate precision

Parameter Dedoratadine
Precision %RSD (n=6) 1.0 %
Intermediate precision %RSD (n=6) 0.95 %
Cumulative %RSD (n=12) 3.02 %

Accuracy

Accuracy of the proposed method was determinedppjying the described method to powdered tabletainimg
known amount of desloratadine. For desloratadimeyécovery was calculated in six replicates (rfe6each level
of LOQ, 50%, 100% and 150%. The amount recovered within 95 - 105% for each level. The % RSD of
individual level of 50%, 100% and 150% was alschimitthe limit of NMT 2.0 % and NMT 5.0 % for LOQwel.
This indicates there is no interference due topggots present in the pharmaceutical doses formast confirmed
from results, the method is highly accurate, ré&tmole-7.

Table 7: Accuracy of dedoratadine

Accuracy level (n=6) % Recovery % RSD

LOQ 98% 3.33
50% 102.5% 141
100% 98.2% 1.08
150% 98.3% 0.15

Robustness

Robustness of the method was studied by makingl dmaaldeliberate changes in the optimized cond#iohhe
effect of the deliberate changes were confirmedhiyinjecting reference solution and test soluaod monitoring
the resolution between fumaric acid and desloratgdheoretical plates, symmetry factor and % RSD.

The different variations as given below:
Variation in flow rate by + 0.2 ml/min
Variation in wavelength by + 2nm
Variation in temperature by 5°C

When one parameter changed rest all are other pteamere kept constant. The results are recordédlble-8.
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Table- 8: Robustness data.

Resolution

P between fumaric acid Theoretical plates Syfmgry % RSD
ar ameter and dedor atadine
Deslor. Rupa. Deslor. Rupa. Deslor. Rupa.
Precision 5.6 3372 5717 17 1.2 079 281
Robustness 5.1 4082 12156 165 120 438 272
(-wavelength)
Robustness 5.2 4134 12455 167 118 4.0 4.63
(+wavelength)
Robustness 5.9 1900 3491 18 123 055 49
(-flow rate)
Robustness
(+flow rate) 415 1878 3221 159 133 096 264
Temp +5°C 43 2020 4431 153 129 086  2.59

Des = Desloratadine , Rupa = Rupatadine

Method Application

The validated RP-HPLC method was applied to deteation of related substances of rupatadine in dulggtances
and drug product. Twenty tablets powder blend vesiuA portion equivalent to 50 mg of rupatadinedwate was
weighed accurately and dissolved in 30 ml of dituérwas sonicated for 15 min and further dilutecc0 ml with
diluent to get solution containing 1000 pg/ml gbatadine.

CONCLUSION

A new, sensitive and stability indicating RP-HPL@thod has been successfully developed for quandtahalysis
of related substances in rupatadine fumarate dubgtance and drug product. The proposed methodhées
successfully validated for specificity, linearityprecision, accuracy and ruggedness. The repe#gabili
reproducibility and accuracy of the proposed metivede found to be satisfactory, which is evidenbgdow value
of relative standard deviation in comparison tovimes methods. The accuracy of the proposed metiasi
confirmed by recovery experiment, performed by agdinown amount of impurity standard to the prehaed
formulation and reanalyzing the mixture by proposethod.

The previous method appeared in the literaturedHerassay of Rupatadine in drug substance andmindyct by
high performance liquid chromatography [1-3]. Fepedrophotometric methods are also available fa th
determination of Rupatadine [3-9]. One titrationthua is available for the assay of Rupatadine [1®Jprevious
methods for determination of related substancesmdtadine by HPLC method, X-tera column was ugédjuch
column is more expensive than the proposed Unigp848 column. In one of method ion pairing agens wsed,
where as in other method column oven temperaturat$® °C [8]. The proposed method involves usmethanol
and acetate buffer which is volatile buffer. The o volatile buffer in this method has a uniqueadage over the
other methods. The output from the HPLC systeminscty applied to hyphenated mass spectrometrgatiet,
which enables rapidly identification of impuritieBhe method enables high resolution of degradgironlucts and
impurities both from Rupatadine fumarate and fraoheother.

There is no use of acetonitrile and ion pairingragleence overall cost of analysis is less for pssgl method. The
proposed method has additional advantages oveexiséng methods and is more beneficial for analydi such
formulation than the previous methods.

Thus the proposed RP-HPLC method for the deterimimadf related substances of rupatadine fumarapedsise,
accurate, linear, robust, simple and rapid. Henopgsed RP-HPLC method is strongly recommendedtfer
quality control of the raw material, formulationadadissolution studies. As the method is stabilityicating in
nature the same method can be used for the syadiilidly also.
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