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ABSTRACT

A simple, selective, precise and stability indiegtihigh-performance liquid chromatographic metho@dsw
developed and validated for the determination ofigiide in bulk and pharmaceutical dosage form. fie¢hod
employed aluminium plates precoated with silica@f#f-254 as the stationary phase. The solvent systinsisted
of toluene:acetone:ammonia (5:5:0.1 v/v/v). Compspait was observed with Ralue 0.5540.0052. Densitometric
analysis of pimozide was carried out in the refiece mode at 285 nm. Good linear relationship wlatained in
the concentration range 80 to 360 ng/spot. The otetlvas validated for specificity, accuracy, preamsiand
robustness. The limit of detection and quantifmativere 8.855 ng/spot and 26.834 ng/ spot, resgaygtiPimozide
was subjected to acid and alkali hydrolysis, oxioat photolysis and thermal degradation. The drugiergoes
degradation under acid and base. The proposed HPmigthod can be applied for identification and quative
determination of pimozide in bulk and tablet dostuyen.
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INTRODUCTION

Pimozide is a highly potent, long acting specifieuroleptic drug, belonging to the diphenylbutylaeniseries.
Chemically it is 1-[1-[4,4-Big¢-fluorophenyl)butyl]-4-piperidyl]-2-benzimidazolime. Pimozide is used for the
treatment of schizophrenia and other psychiatseases. The drug is administered orally in daikedof 2 -8 mg.
Pimozide is an alternative to haloperidol approygdUnited States Food and Drug Administration [1,2]
Spectrofluorimetric method [3] for the quantitatiofi pimozide in oral preparations and HPLC method the
determination of pimozide in human plasma [4] h&esn reported in the literature. But there is nalwital
method for the estimation of pimozide in bulk amm$age form by HPTLC. Moreover, none of the repontedhods
are stability indicating in nature. The Internaibonference on Harmonization (ICH) entitled ‘slisbtesting of
new drug substances and products’ requires thesstesting to be carried out to elucidate the iemestability
characteristics of the active substance [&h ideal stability indicating method is the onetthaantifies the analyte
and also resolves its degradation products. HPTd.®ecoming a routine analytical technique due teersd
advantages. The major advantage of HPTLC is thetrak samples can be run simultaneously using dl sma
guantity of mobile phase unlike HPLC, thus loweritige and cost per analysis. HPTLC facilitates mated
application and scanning in situ. It also facikstrepeated scanning with same or different pammet
Simultaneous assay of several components from dammiponent formulation is possible [6, 7, 8]. Tdien of the
present study is to develop and validate an aceusatd specific stability indicating HPTLC method fine
quantification of pimozide in the presence of igdadation products.
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MATERIALSAND METHODS

Materials
A reference standard of pimozide with assignedtpgieater than 99% was used in the study. Alhdbels and
reagents were of analytical grade. Pimozide talflatsel claim of 2 mg of pimozide) were procurednfr local
pharmacy.

I nstrumentation

The samples were spotted in the form of bands om6mdth by means of CAMAG (Muttenz, Switzerland)
Linomat 5 sample applicator equipped with a 100sytinge (Hamilton, Bonaduz, Switzerland) on a 100xcm
aluminum sheet pre-coated with silica gel £§@Bf 250 um thickness (E. Merck, Darmstadt, Germanhe mobile
phase consisted of toluene:acetone:ammonia (%:8/@yv). Linear ascending development was caraetdin twin
trough glass chamber saturated with the mobile ggh@ike chamber saturation time for the mobile phaas
optimized to 10 min to ensure a concentrated zdniéhed component and hence better resolution. Agprate
development distance was 80 mm. Subsequent to afgweht, the TLC plate was air dried and densitometr
scanning was performed on Camag TLC scanner Fi28% nm in reflectance mode. The source of ramiaised
was the deuterium lamp.

Optimization of variantsin TL C and fixing of initial chromatographic conditions

Mobile phase composition, chamber saturation tiplate equilibration time, band width of the spotiasvolvent
front were varied and their effect on thevalue of the drugs were evaluated. Solubility infigzide and polarity of
solvent system were taken into consideration ia $tige. Following the development of chromatogthm bands
were scanned in the range of 200-400nm and detestavelength was selected. Chamber saturation dini® to
20 minutes was tried. Plate equilibration time &iss a major effect in obtaining reproducible ressii HPTLC.
The mobile phase was taken in one side of a twingin chamber and spotted plates on the other Flueplates
were kept for equilibrium with the vapour phase 26rminutes. In order to determine the effect d¥esat front, the
plates were developed with a distance of solvemitfranging between 7.0 to 9.0 cm. Band width wgismozed
through several trials to obtain good peak shapmkreproducibility of R values. The effect was also studied at
lowest and highest volume spotted (0.5-2uL). Aflevelopment, densitometric evaluations were cardedin
order to understand the effect of the above meeatlorariables over the peak shape apgdRies of pimozide and
thus to fix the initial chromatographic conditions.

M ethod validation
The developed method was validated as per ICH rewdations [9] in terms of linearity and range,csty,
accuracy, precision, limit of detection and limitquantification.

Linearity

Stock solution of pimozide was prepared by dissg\vi0 mg of standard pimozide in 50 ml methanoffebent
volumes of stock solution viz., 0.4, 0.6, 0.8, 11®, 1.4, 1.6 and 1.8 puL were spotted on TLC plateobtain
concentrations of 80, 120, 160, 200, 240, 280,&#D360 ng/spot, developed and evaluated denstticaibt. The
data of peak area versus concentration was trégtédear least-square regression.

LOD and LOQ: The LOD and LOQ were determined using the calibratiurve using the following equations.
LOD = 3.3xD/S and LOQ = 10 x D/S, where, D is ttenslard deviation of-intercept of regression line and S is
the slope of the calibration curve.

Accuracy

The analyzed samples were spiked with extra 50,a@150% of the standard pimozide and the mixtue®s
analyzed by the proposed method. At each leveldsterminations were performed. This was done &xktihe
recovery of the drug at different levels in thenfioitations.

Precision

Repeatability of sample application and measureroépeak area was carried out using six replicafeabe same
spot (120 ng/spot of pimozide). The intra- andriatay variation for the determination of pimozidasicarried out
at three different concentration levels (80, 2060 860 ng/spot).
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Robustness

By introducing small changes in the mobile phasmpmaesition, its volume, chamber saturation time aobtvent
migration distance, their effects on the resultsen@nalyzed. Robustness of the method was evdl#t200
ng/spot and the %RSD of the peak area was caldulate

Stability in sample solution: Stability was evaluated after storing the stockitsons at room temperature for 24
hours and under refrigeration for 5 days. A conegiain of 360 ng/spot was employed for densitornetnialysis

Assay of marketed formulations

To determine the content of pimozide in formulatitive tablets were powdered and powder equivateh@tmg of
pimozide was weighed. The drug from the powder @dgacted with methanol. To ensure complete extaaif
the drug, it was sonicated for 20 min and volume weade up to 50 ml. The resulting solution wasrdfeged at
3000 rpm for 5 min and supernatant was analyzeddfog content. Then 0.5 pL of the filtered soluti®0
ng/spot) was applied on TLC plate followed by depehent and scanning as described earlier. Thesiealas
repeated in six replicates. The possibility of pieit interference in the analysis was studied.

Forced degradation studies

Four samples were used in the experiment, viz.,blla@k solution stored under normal condition, tilenk

subjected to stress in the same manner as thesdfution, zero time sample containing the drug Whias stored
under normal conditions and the drug solution sutbjto stress treatment. The study was condueteatately for
pimozide in bulk followed by formulation.

Acid and baseinduced degradation

Both acid and base induced degradation studies @areed out by separately dissolving 10 mg of pgiide in 50
ml methanolic solution of 0.01 M HCI and 0.01M NaOFhese solutions were refluxed at 70°C for 3.5amd 1
hour respectively. The resultant solutions wengliad on TLC plates (360 ng/spot) and chromatogre:® run as
described earlier.

Hydrogen peroxide-induced degradation:

10 mg of pimozide was dissolved in 50 ml of methansolution of hydrogen peroxide (3%v/v and kepr@m
temperature for 24 hours. Appropriate volume of #fve solution was spotted on TLC plate, developed
analyzed densitometrically at 285 nm.

Thermal hydrolysis
The standard drug was kept in oven at 70°C for @$)adissolved in methanol, and analyzed densitocadly at
285 nm. Peak area of pimozide after applicatioBatf ng/spot was obtained.

Photolysis
Photochemical stability of pimozide was studied éxposing the stock solution to direct sunlight fhours.
Appropriate volume was spotted and chromatogranie we as mentioned before.

RESULTSAND DISCUSSION

Maximum absorption of pimozide was found to be 8% 2m. The spot of pimozide in sample was confirogd
comparing theRs values and spectra of the spot with that of stahd@/ell-defined spots were obtained with
toluene:acetone:ammonia (5:5:0.1 v/viv) as the ilmgihase when the chamber was saturated with thigilen
phase for 10min at room temperature. Among theouarimobile phase tried, the Ralue was less than 0.1 with
toluene:dioxane (5:5 v/v), toluene:acetone (718,ubluene:ethyl acetate (7:3 v/v) while it wasmmthan 0.9 with
methanol:dioxane (5:5 v/v). Compact spot with debiR at 0.55 was given by a combination of toluene moet
(5:5 vlv) but the peak was fronting. Thereforérap of ammonia was added which resulted in symioztpeak of
pimozide.
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Table 1: Summary of validation parameters

Validation Parameters Data obtained
Linear range (ng/spot) 80 — 360 ng/spot
Correlation coefficient 0.9993+0.000954
Accuracy (%) 99.8736+0.6477
Precision (%RSD)

Intra-day 0.9952
Inter-day 0.5527
Repeatability of sample application 1.3055
Repeatability of sample measuremegnt  0.1101
Robustnes Robus

Table 2: Summary of degradation studies of pimozide

Stress condition % Drug remaining Drug Ry DP
0.01M HCL, reflux at 70°C for 3.5 hrs 78.709 0.58 0.33
Base, 0.01 M NaOH, reflux at 70°C for 1 hr 88.395 .580 0.33
Neutral, reflux at 80°C for 8 hot 98.9: 0.5¢
Oxidative degradation, 30%,8, for 24 hours 98.04 0.58
Dry heat, 70°C for 4 hrs 99.01 0.58
Photolysis, direcsunlight for 12 hr 98.3% 0.5¢
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Figure 1. Densitogram of 0.01M HCI treated pimozide

The linear regression data for the calibration esrshowed good linear relationship over the comagon range 80
to 360 ng per spot with respect to peak area. €geession equation and correlation coefficieft ¢btained was
4.157X+17.4363 and 0.9993+0.000954 respectively détection limit and quantification limit of pimide by the
current method was 8.855 ng/spot and 26.834 ngfgspeectively. The proposed HPTLC method, when tised
the extraction and subsequent quantification ofozige from pharmaceutical dosage forms after spikifth 50,
100 and 150% of additional drug offered recover@®39 to 99.9005%. The repeatability of samgdpligation
and measurement of peak area were expressed irs tefn¥% R.S.D and found to be 1.3055 and 0.11014
respectively. The intra- and inter-day variatiofiponozide at three different concentration levetsre less than
0.9952 and 1.0935 respectively. The %RSD was faarizk less than 2 for each parameter studied whdibated
the robustness of the method. A single spot 0085 was observed in the chromatogram of pimoz&taples
extracted from tablets. There was no interferemoenfthe excipients commonly present in tablet fdetions.
Pimozide content was found to be 100.097% with %RSD.1738. Low %RSD values indicated the suitpitif
the present method for routine analysis in pharméca dosage form. Results of validation are sumizad in table
1. The drug was found to be stable in solutionesthtring the HPTLC analysis for 24 hours in roomgerature.
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There was no indication of compound instabilitysmiution for 5 days under refrigeration. The chrtygaams of
pimozide samples degraded with 0.01M HCI and 0.0480H showed well-separated peaks of pimozide and
degradant peak & value 0.33 (figure 1 and 2). Figure and 3 andaWshthe overlay spectra of drug with acid and
base induced degradant. Under mild acidic conditi@i.29% of pimozide has undergone degradatiofe\ithivas
found to be 11.6% in alkaline environment. The amoof pimozide remained after forced degradatiorrewe
calculated and listed in Table 2. The drug was dotorbe stable to neutral hydrolysis, oxidatiory Heat, and
sunlight.
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Figure 2: Densitogram of 0.01M NaOH treated pimozide
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Fifure 3: Overlay spectrum of pimozide and acid degradant
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Fifure 4. Overlay spectrum of pimozide and alkali degradant
CONCLUSION

The developed HPTLC method is highly selective,siam, repeatable and stability indicating. Thepgwsed
methods were applied for the analysis pimozideibidts. Statistical analysis proved that the meibqatecise and
reproducible. The system being economical can belamd for the routine estimation of the drug in
pharmaceutical formulations as well as in bulk damglysis. The developed method may be extendstutty the
degradation kinetics of pimozide.
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