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ABSTRACT

A simple, sensitive, precise and specific revelsse high performance liquid chromatographic
method was developed and validated for the detetioim of Palonosetron Hydrochloride in
bulk and softule dosage forms. It was found thatetkcipient in the tablet dosage forms does not
interfere in the quantification of active drug byoposed method. The HPLC separation was
carried out by reverse phase chromatography on Q@S5 column (250%x4.6mm) with a
mobile phase composed of Buffer (0.025M sodiumddalgen orthophosphate pH adjusted 6.9
with triethyl amine) : acetonitrile (65:35 %v/v) isocratic mode at a flow rate of 1.0ml/min. The
detection was monitored at 240nm. The calibratiarve for Palonosetron Hydrochloride was
linear from the concentrations of 0.03ug/ml to 2plg/The interday and intraday precision was
found to be within limits. The proposed method adsquate sensitivity, reproducibility and
specificity for the determination of Palonosetrogdrbchloride in bulk and its softule dosage
forms. LOD and LOQ for Palonosetron Hydrochlorideres found to be 20ng/ml and 60ng/ml.
Accuracy (recoveries: 98.76-100.2%) and reproduitybwere found to satisfactory.

Keywords: Palonosetron Hydrochloride; Novel RP-HPLC ; Acetole; Softule dosage forms;
Validation.

INTRODUCTION

Palonosetron hydrochloride (PALO), chemically knoas (3aS)- 2-[(S)-1-azabicyclo [2.2.2]
oct-3-yl]-2,3,3aS,4,5,6-hexahydro-1Hbenz[de] isoglin-1-one hydrochloride Fg. 1
Palonosetron is an Antiemetic; selective inhibdbrserotonergic (5-HT3) receptors. It is used in
prevention of acute and delayed nausea and vonatingciated with initial and repeat courses of
moderately emetogenic cancer chemotherapy alsaewveption of acute nausea and vomiting
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associated with initial and repeat courses of ligkimetogenic cancer chemothers
Palonosetron is administered intravenously, asglesidose, 30 minutes before chemotherap
as a single oral capsule one hour be chemotherapy. The oral formulation was approvet
August 22, 2008 for prevention of acute CINV aloas, a large clinical trial did not shc
oraladministration to be as effective as ivenous use against delayed Cl[1-4]

High Performance LiquidChromatography (HPLC) It is also called as liquidanatograph
(LC). It is one of the most widely used analytidcechniques today, among the differ
chromatographic procedure due to the significaotwgion in LC instrument, providing superi
qualitative and quantitativel6 results. HPLC is the fsggowing analytical technique for t
analysis of drugs. Its simplicity, high speed anidievrange of sensitivity make it ideal {
analysis of many drugs in dosage forms as welhaiiological fluids HPLC is a separation
technique where separation is accomplished bytjaitig between a mobile phase (solve
and a Stationary phase (column). HPLC differ frotimeo types of liquid chromatography w
regards to packing material of small, uniform icles utilized .The small size of particles g
high column efficiencies that also results in higlhssure drop across the columns, and ther
higher pressures are utilized to achieve desired flates. Hence it is also called as “h
pressure liqud chromatography”.|-9]

Analytical methods are required to characterizegdrubstances and drug products compos
during all phases of pharmaceutical developmente@@ment of methods to achieve the fi
goal of ensuring the quality of drug subwces and drug products must be implemente
conjunction with an understanding of the chemicgdvior and physicochemical properties
the drug substance. This determination requireblfigophisticated methods and instrume
like HPLC.[10-12]

N

Figure 1. Chemical structure of Palonosetron Hydrochloride

Palonosetron Hydrochloride is evaluain LCMS and HPLC method by using different solve
and columns that shows not much predicted vain current scenariand there is no method
was reported for the estimen of this drug in bulk andral pharmaceutical dosage for
(Softules). Hence, the purpose of this study wadeteelop simple, rapid, precise, specific
accurate RP HPLC method fr the estimation of thdrug in pure and in oral pharmaceuti
dosage forms (Softules) [1D4.

224
Pelagia Research Library



Srikanth Inturi et al Der Pharmacia Sinica, 2011, 2(5):223-234

MATERIALSAND METHODS

2.1 Reagents and Solutions

Pure sample of Palonosetron Hydrochloride was Kisdpplied by the Natco Pharma limited,
Hyderabad. Acetonitrile, triethyl amine and wateed were of HPLC grade. All other reagents
used in this study were of AR grade. Optimized ofatographic conditions are listed in Table:
1.

2.2 Apparatus and Chromatographic conditions

Chromatographic separation was performed on a ridéaWaters 2695 chromatographic
separation module with variable wavelength programe Waters 2996 photodiode array
detector and Rheodyne with |20 fixed loop and data analyzed by using Empowetveaie.
ODS-UG-5 column (250 x 4.6 mm) was used for separatMobile phase consisting of a
mixture of buffer (0.025M sodium dihydrogen orthogphate pH adjusted 6.9 with triethyl
amine) : acetonitrile (65:35 v/v) was deliveredadtow rate of 1ml/min. The mobile phase was
filtered through a 0.4% membrane filter and sonicated for 15min at 100r@malysis was
performed at ambient temperature.

Standard solution

Weigh accurately and transfer about 25 mg of Paetmon Hydrochloride into a 25 ml
volumetric flask. Dissolve and make up to voluméhwnobile phase and mix. The solution was
shaken for 5 min and sonicated for 15min at 100 rpm

Sample solution

For the analysis of softgelatin capsule dosage fon@anty capsules (ALOXI) were weighed and
their average weight was determined. The powdervatgnt to 25 mg of Palonosetron
Hydrochloride was transferred to a 25 ml of voluneetlask and dissolve with mobile phase.
The solution was shaken for 5 min and sonicated %onin at 100 rpm. The solution was filtered
through Whatman filter paper #41. This filtrate wadher diluted with mobile phase. 20 of
the sample solution was injected into the chromafoly for quantitative analysis. Then record
the chromatogram.

3. Method Validation

Once the HPLC method development was over, theodeilas validated in terms of parameters
like specificity, precision, accuracy, linearitydamange, LOD, LOQ, ruggedness, robustness,
stability etc. For all the parameters percentatmive standard deviation values were calculated.
The proposed HPLC method was validated as per I@éetines ( ICH Guidelines; 2006)

3.1Accuracy

To study the reliability, system suitability, acaay and recovery experiments were carried out
Prepare separately 0.5, 1.0 and 1.5 mg/ml solusfoRalonosetron Hydrochloride standard as
well as test samples with mobile phase injecte@usgely two replicate volumes of 20ul of each
of standard as well as test solutions into the rolatograph and record the chromatograms.
Purity of Palonosetron Hydrochloride test samples walculated from the areas obtained. The
mean recoveries were in range of 99.8-101.20 % wsimws that there is no interference from
excipients. The concentration of the drug produacthie solution was determined using assay
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method. The % RSD was calculated by using theatg formula. The mean recoveries were
in the range of 98.76-100.2 % which shows thateheno interference from excipients Table: 4

Absolute Recovery =_Response of analyte spilenmtrix (processed) x 100
Response dlge of pure standard (unprocessed)

3.2.Linearity and Range

The linearity of measurement was evaluated by amady different concentrations of the
standard solutions of Palonosetron Hydrochloridee Beer lamberts concentration was found to
be 0.03pg/ml to 2pg/ml. Calibration curve was cartded by plotting average peak area against
concentration and regression equation was compitael.results were shown in Table: 2.The
slope, intercept and correlation coefficient valuese found to be 2.8711, 0.1346 and 0.99987.
The results show that an excellent correlationtexigetween peak area and concentration of
drugs within the concentration range indicated ab@gression graph was shown at Fig: 7.

3.3.Precision

Precision was evaluated by carrying out three irddpnt sample preparation of a single lot of
formulation. The sample solution was prepared & same manner as described in the sample
preparation. Percentage relative standard devig#iomSD) was found to be less than 1% for
within a day and day to day variations, which potleat that method is precise.

3.4.Repeatability of solution
A standard solution of drug substance was injesbedimes and corresponding peak areas were
recorded. The % RSD was found to be less than HdleT5.

3.5.5pecificity

Condition of HPLC method like percentage of orgasntvent in mobile phase, ionic strength,
pH of buffer flow rate etc was changed. Inspiteabbve changes no additional peaks were
found, although there were shift retention time$ittde changes in peak shapes.

3.6.Assay
20 ul of standard and sample solutions were injectéalan injector of RP-HPLC, from the peak
area of standard amount of drug in sample were atedp The values are given in Table: 8.

3.7.Limit of Detection and Limit of Quantification

The limit of Detection (LOD) and limit of Quantifidion (LOQ) of the developed method were
determined by injecting progressively low concemtres of the standard solutions using the
developed RP-HPLC method. The LOD is the smallestentration of the analyte that gives a
measurable response (signal to noise ratio ofI8.JOD for Palonosetron Hydrochloride found
to be 20ng/ml. The LOQ is the smallest concentnatibthe analyte, which gives response that
can be accurately quantified (signal to noise raifo10). The LOQ was 60ng /ml for
Palonosetron Hydrochloride. It was concluded thatdeveloped method is sensitive.
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3.8. Ruggedness
The ruggedness of the method was determined byiwgriout the experiment on different
analysts the degree of reproducibility was founted 00%=0.5.

1.0 mg/ml solution of Palonosetron Hydrochlorideswaepared with mobile phase. Separately
injected six (6) replicate volumes of 20ul eachusoh into the chromatograph and record the
chromatogram

3.9. Robustness

Robustness of the method was determined by makliglt £hanges in the chromatographic
conditions, such as change in mobile phase, flae, lumn temperature apti of the mobile
phase. It was observed that there were no markedigels in the chromatograms, which
demonstrated that the RP-HPLC method developedhsst. The robustness limit for mobile
phase variation, flow rate variation, temperatuaeiation and pH of the mobile phase are well
within the limit, which shows that the method isvimg good system suitability and precision
under given set of conditions and were within tbeeptance criteria of not more than 2%.

RESULTSAND DISCUSSION

UV spectrum of Palonosetron Hydrochloride was réedrfrom which 240nm was selected as
wavelength. Flow rate of 1ml/min was selected. &uff(0.025M sodium dihydrogen
orthophosphate pH adjusted 6.9 with triethyl aminagetonitrile (65:35%v/v) was selected as
mobile phase. The retention time was found to IBeahd Palonosetron Hydrochloride shown
linearity in the range of 0.03 - 2pg/ml, and theféicient was found to be 0.99987.

Recovery studies were performed at 50, 100, 15@\¥l3. The sensitivity of method LOD and
LOQ is shown in Table 3. Hence the proposed methastnple, accurate, precise and rapid and
can be employed for routine analysis. The low stashdleviation and good percentage recovery
indicates the reproducibility and accuracy of thetlmd. Regression analysis of the calibration
curve for Palonosetron Hydrochloride showed a limetationship between the concentration
and peak area with correlation coefficients highan 0.99987 in all the curves assayed.

Table 1: Optimized chromatogr aphic conditions

Parameter Optimized condition
Chromatograph HPLC (Alliance-Waters with 2996 PDA)
Column ODS-UG-5 column (250 x 4.6 mm)
Mobile Phase 0.025M sodium dihydrogen orthophosphat
pH adjusted 6.9 with triethyl amine : acetoniti:35%v/v)
Flow rate 1 ml/min
Detection 240 nm
Injection volume 20l
column Temperatur¢ Ambient

227
Pelagia Research Library



Srikanth Inturi et al

Der Pharmacia Sinica, 2011, 2(5):223-234

Table 2: Validation Parameters

Parameter Palonosetron Hydrochloride
Linearity range 0.03 - 2 pg/ml
Caorrelation coefficient 0.99987
Slope 2.8711
Y Intercept 0.1346

Table 3: System suitability parameters

Parameter Palonosetron Hydrochloride
Calibration range 0.03 - 2 pug/ml
Theoretical plates 1267
Resolution -

Tailing factor 2.498
LOD 20ng/ml
LOQ 60ng/ml

Table 4: System suitability, Accuracy and Recovery studies

System suitability Sample analysis
Injection No Area Description At 50% At 100% At 150%
1 29424858 S
5 59411624 Areaininj 1 16010072 29747691 43473608
3 29439346 S
g
2 59413050 Areaininj 2 16011414 29486779 43536307
5 29393912 it :
6 50386386 Average 16010743 2961723% 43504957
Average 29411529.2 o o 0 o
%RSD 01 Actual assay (%w/w) 98.76% 100.2% 99.8%
%RSD % Recovery 49.38% 100.2% 149.7%
Acc_eptgnce should not be
criteria more than 2.0 Acceptance criteria %RSD of assay results shouldb@anore than 2.0

Recovery studies were performed at 50%, 100%, 1&0%s and the results were found to be
within the limits mentioned as per ICH Guidelines.

Table 5: Repeatability of injection

InjectionNo RT Area

1 5.242 29424858
2 5.245 29411624
3 5.248 29439346
4 5.248 20413050 | “*RSD was found
5 5.248 29393912 '
6 5.250 29386386

Average 29411529.2

Std .Dev. 19474.1

Repeatability of injection was performed using 1gdmi sample for six times and corresponding
peak areas were recorded. The % RSD peak wasedport
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Table6: Ruggedness

ANALYST-1 ANALYST-2
I njection No. Area RT | Injection No. Area RT
1 31316188 | 5.314 1 2918268p  5.405
2 31339084 | 5.314 2 2918957  5.407
3 31310225| 5.317 3 29173946 5.408
4 31369462 | 5.319 4 29145518 5.415
5 31335878 | 5.32 5 29170000 5.417
6 31261192 | 5.322 6 29177066 5.419
Mean 31322004.9 Mean 29173130.4
Std. Dev. 36351.5 Std. Dev 15165.2
% RSD 0.1 % RSD 0.1
Flow rate
Flow rate 1.0 ml/min Flow rate 0.9ml/min Flow rate 1.1ml/min
Inj No. Area RT | Inj. No. Area RT | Inj. No. Area RT
1 31316188 | 5.314 1 35263911 | 5.793 1 28712233 4.848
2 31339084 | 5.314 2 35289054 | 5.797 2 2873672 4.857
3 31310225| 5.317 3 35397920 | 5.798 3 28795130 4.859
4 31369462 | 5.319 4 35325821 | 5.803 4 28876115 4.861
5 31335878 | 5.320 5 35303580 | 5.814 5 28743136 4.865
6 31261192 | 5.322 6 35204436 | 5.837 6 28737215 4.868
Mean | 31322004.9 Mean  35297453.5 Mean  28766757.9
Std.Dev 36351.5 Std.Dev 64472.8 Std.Dev 60117.6
%RSD 0.1 %RSD 0.2 %RSD 0.2
Table 7: Robustness
pH of the mobile phase
pH 6.9 pH 7.1
I njection No. Area RT | Injection No. Area RT
1 27880288 | 5.183 1 29625250 5.925
2 27814874 | 5.18% 2 29669343 5.927
3 27825683 | 5.20 3 2970011p 5.927
4 27860721 | 5.207 4 29660604 5.929
5 27833893 | 5.25( 5 2971930 5.933
6 27789073 | 5.312 6 29749858 5.935
Mean 27834088.7 Mean 29687412.7
Std.Dev. 32588.3 Std.Dev. 44692.(
%RSD 0.1 %RSD 0.2
Table 8: Analysisof formulation
Amount of drug (mg/capsule)
Labeled estimated % label claim | % RSD
0.5 0.494 98.8 0.1

Analysis of formulation was performed using Pal@tomn Hydrochloride 0.5 mg soft gelatin
capsules and the % label claim was found to be?88.8
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Figure 2: A Representative Chromatogram of Palonosetron Hydrochloride (Placebo)

Auto-Scaled Chrom atogram

©0.0010 ‘l\
0.0008 ]\
0.0006
>
-C
0.0004-
0.0002-
0.0000-
2.00 4.00 6.00 8.00 10.00 1200 14.00 16.00 18.00 20.00

Minutes

Peak Results
} Name l RT [Area [%Mell

PALO | 6.136 | 26619 | 100.00 |

.

Figure 3: A Representative Chromatogram of Palonosetron Hydrochloride (Standard)
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Figure 4: A Representative chromatogram of Palonosetron Hydrochloride (Precision)
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Figure5: A Representative chromatogram of Palonosetron Hydrochloride (LOD)
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Figure 6: A Representative chromatogram of Palonosetron Hydrochloride (LOQ)
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Figure7: Linearity plot of Palonosetron Hydrochloride

CONCLUSION

A convenient and rapid RFHPLC method has been developed for estimation tdn@aetror
Hydrochloride in tablet dosage form. The assay iples/a linear response across a wide ranq
concentrations. Low intrday and inte-day % RSD coupled with excent recoveries. The
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proposed method is simple, fast, accurate and ggdar the simultaneous quantification of
Palonosetron Hydrochloride in dosage form, bulkgdras well as for routine analysis in quality
control.
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