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ABSTRACT

The core aim of present work was to develop alsinppecise, rapid and reproducible isocratic resephase high
performance liquid chromatographic (RP-HPLC) metHod the estimation of Amisulpride (AMS) in puredan
tablet dosage form. Aisocratic RP-HPLC was performed on a Phenomengxc@umn (250 x 4.6 mm, 5 micron
size column, ambient temperature with mobile pltasgaining phosphate buffer duly adjusted to pHwiith ortho
phosphoric acid and acetonitrile in the ratio of:80 v/v. The flow rate was 1 mL/min and eluent wasitored at
227 nm. The chromatogram of AMS was found that the retartiime is 5.601 min. The proposed method was
linear to the concentration verses peak area respswhich was found in the range of 2-10 pg/mL Rithalue of
0.9999. The reproducibility results of AMS wereeskisd to be % 0.039 (% RSD) which speaks thatrbifiod can
be reproducible for different tablets. The % RSIuega were found to be less than 2 within the lifhi¢ percentage
recoveries of active pharmaceutical ingredient frdosage forms ranged from 99.53 to 99.72 whichcaudi that
the proposed method to be an accurate. The LODL&@Q were found to be 0.0175 and 0.0577 respectividig
positive results of robustness of this method gsrior extensive application for analysis of drugse % assay
values for Sulpitac and Solian are 99.1640.21and8990.11respectively. This method was specific as n
interferences were detected at its retention tifngeak drug. Therefore this RP-HPLC method is lyigidnvenient,
accurate, precise and economical with less retentime and can be used for the routine determimatibAMS in
pharmaceutical dosage form.
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INTRODUCTION

AMS [1] belongs to a group of medicines called sited benzamide antipsychotics. AMS used for repshe
symptoms of severe or sudden (acute) and ongoirgngr term (chronic) schizophrenia, a sort of mehtalth
condition which affects the way of thinking, fealimr action. Symptoms of schizophrenia such asutialitions
seeing, hearing or sensing which are not apparettid patient, delusions, unusual suspiciousnessti@nal or
social withdrawal. People with schizophrenia mapdeel into depression, tension, anxiety or umessi. AMS can
help to get rid of these symptoms. At higher daséshibits postsynaptic dopamine D2 and D3 receptahich
results in reducing dopaminergic transmission. @hgg is available from branded companies in fodfedgnt
strengths ranging from 50 to 400 mg with terminalf fife of 12 hours. The chemical nomenclatureAMS is 4-
Amino-N-[(1-ethyl-2-pyrrolidinyl) methyl]-5-(ethylglphonyl)-2-methoxy benzamide and its moleculamfola is
C,7H,7N304 and molecular weight is 369.5 g/mol. The commeritiahulations of AMS in tablet form with 50 mg,
100 mg and 200 mg manufactured on the brand nandenifyt by East West pharma were obtained locatig a
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utilized in the analysis of the drug. AmisulprideMS) is not official drug in BP and USP. Extensilerature
studies on the developed analytical methods on Apisle revealed that very few analytical methodsenbeen
forthcoming to determine this drug in pharmaceltid@sage form. Some of them are non-aqueous titrdg],

chromatographic, electrophoretic and spectrophatisecn@ethods [2-7], HPLC [8], LC-MS [9] for the ésiation of
AMS were reported. But very few RP-HPLC methodgehaeen developed for determination of AMS in et
form. However, the requirement of very simple, fafficient, accurate, precise, time-saving anchlyigeliable
analytical RP-HPLC method for routine quality cahpurpose always necessities to see a new aner lme¢ithod.
Thus the author has aimed to develop an efficiezthod that could determine AMS in its formulatiofberefore
keeping all these in view, there is ever imperatieed to develop a method which is simple and st
economical. The structural formula of the AMS disighown in Figure 1.
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Figure 1. Chemical structure of Amisulpride
EXPERIMENTAL SECTION

All the chemicals and reagents used in the prestady were of Anal R grade and solvents were of Elgtade. To
attain high accuracy and reliability of the resudfsthe research work, calibrated glassware (Borasiia) was
used. Almost all the glass ware employed for volwimeand general procedure in the entire reseatatlyswere
washed thoroughly with triple distilled water anden rinsed with methanol and dried well before uBke
commercial tablets of Amisulpride are procured frimwal market. The details of procured materiaés shown in
Table 1 and the details of instruments used aresstio Table 2.

Table 1. Drugs and chemicals procured and used fdhe present study.

S.No. Materials Procured from
1. Amisulpride reference standard Hetero Labs IHgderabad
2. Acetonitrile HPLC grade Merck pharmaceutical. ji¥tl., Mumbai.
3. Water HPLC grade Merck Specialties Pvt. Ltd. nibai.
4. Methanol HPLC grade Merck Specialties Pvt. Lkdiumbai.
6. Potassium dihydrogen phosphate  S.D. Fine Chiain. Mumbai, India
7. O-Phosphoric acid S.D. Fine Chem. Ltd., Mumlralja
8. Triethylamine Merck Pharmaceuticals Private tédj Mumbai.

Table 2. Instruments used for the present study.

S. No Name of Instrument Model Manufacturer
1 Digital balance Essae vibra AJ (0.001g) Essae-Teraoka Ltd|,
2 Ultrasonic bath sonicatgr  Model no-91250 mode PCI Ltd., Mumbai.
3 pH meter Elico LI120 pH meter Elico India Ltd.,
4 Spectrophotometer Elico SL159 UV-Vis Spectrophmter Elico India Ltd.,
5 HPLC Shimadzu HPLC, Class VP series with two IG&T VP pumps.| Shimazdu

Preparation of standards

Preparation of mobile phase

By dissolving potassium dihydrogen orthophosphdtel.8609 g in 1000 mL of HPLC grade water, 10 mM
phosphate buffer was made ready by adding 1 mlietf/k amine duly adjusting pH to 4.1 with orthosipdoric
acid. To the said phosphate buffer acetonitrile thasoughly mixed in the ratio of 80:20 v/v and thebile phase
so prepared was filtered through 0.22 um nylon nramibfilter and properly degassed by way of sornat

Preparation of standard AMS drug solution

100 mg of pure AMS was accurately weighed and a&bbvo dissolve in mobile phase of 100 mL in a stadd 00
mL volumetric flask and obtained 1mg /mL stock sioln. A series of five standard solutions in th@avate
concentration range of 2 mg /mL, 4 pg/mbLp@mL, 8 ug/mL and 10ug/mL were prepared by suitable dilution of
the stock solutions with the mobile phase.
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Preparation of sample

20 tablets of AMS was poured into a mortar andahghly ground into smooth powder. Out of this talpewder
equivalent to 100 mg of AMS was taken and extraatelD0 mL quantity of mobile phase and the resglgolution
so obtained was filtered through 0.22 um nylon mramé filter duly degassed by way of sonication.e Bame
solution was further diluted stepwise with mobileape as prepared under standard solution to geitedodistinct
concentrations.

RESULTS

Selection of detection wavelength

The chief goal of this study was to develop a rdpRFHPLC method for the determination of AMS inkdlug
and tablet formulation by utilizing most commonlged column & with Ultra-violet detection at appropriate
wavelength (227 nm). By using UV spectrophotom#éierAMS solution was scanned in the region of 2806 nm
in spectrum mode. The outcome of result showedttimmaximum absorption of Amisulpride was notiee®27
nm and this maximum absorbance was used as detaetice length. The maximum absorbance curve for AMS
noted in Figure 2.
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Figure 2. UV spectrum of Amisulpride

Optimization and method development

The main intention of method development is thattlad¢ required chromatographic conditions are itabdly
optimized. To get appropriate optimized HPLC ctinds different analytical columns with several ritetand
stationary phases, flow rate and buffers of pH weenly observed in the present investigation. IFirea mobile
phase consisting of phosphate buffer duly adjusigeH 4.1 with ortho phosphoric acid, acetonitiilehe ratio of
80:20 v/v and stationary phase made up of Phenom€pgcolumn with 4.6 X 250 mm, 5 um particle size was
noted and the mobile phase as well as the deteatine length was correctly adjusted to ImL/min @2@ nm
respectively at ambient column temperature andddarbe aptly suitable to analyze the AMS. As ailtesf which
peaks of good shape were observed and the obtpeakl was symmetrical and tailing factor was witthe
specified limits. Summary pertaining to optimizédamatographic conditions of the proposed methaddsationed
Table 3.

Table 3. Optimized chromatographic conditions for he proposed method M;

Parameter Chromatographic conditions
Instrument Shimadzu HPLC, Class VP series with t@el0AT VP pumps.
Column Phenomenex;©Column (4.6 X 250 mm, 5 pm)
Detector SPD - 10A VP UV-Vis detector
Diluents 10 mM Phosphate Buffer(pH-4.1) : Acetdletr(80:20 v/v)
Mobile phase 10 mM Phosphate Buffer(pH-4.1) : Anétide (80:20 v/v)
Flow rate ImL/min.

Detection wave length By UV at 227 nm.

Run time 8 minutes.

Temperature Ambient temperature (£5.
Volume of injection loop| 20 pL.

Retention time (B 5.601 minutes.
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Recommended procedures

After close observation of the concerned paramdiased on the detailed results obtained and discissef this
part the following procedures were recommendeddfeeiding AMS in bulk samples as well as pharmacalti
formulations.

For bulk samples

To get a stable base line the HPLC system wasligedbifor 40 minutes subject to the chromatograioiaditions
described in Table 3. One blank followed by 6 reqiks of a single standard solution was injectedheck the
system suitability. The standard solutions withefireplicates of 2 pg/mL, 4 pg/mL, 6 pg/mL, 8 pg/ashd 10
png/mL were injected. The retention time and agen@eak areas were noted. By putting concentmtbdAMS on
X - axis and peak areas on Y-axis, calibration grajas drawn duly counting the quantity of AMS dexgsted in
the sample drug with the aid of calibration graph.

For pharmaceutical formulations

Twenty tablets of the drug was put into a mortat arushed to a smooth powder. From this groundaléttaowder
equivalent to 50 mg of AMS was correctly taken afidwed to extract in 100 mL of mobile phase. Bbéuition so
obtained was filtered through 0.22 pg nylon memériiter and degassed by way of sonication. Thd salution
was again diluted suitably for chromatography. Theults of assay in respect of the proposed metred
mentioned in Table 12.

Method validation
According to the guidelines of ICH Q2 (R1) all tharameters as discussed bellow were analyzed dithteal
accurately following the procedure of the proposedhod.

System suitability

During analytical method development system suitghiest (SST) gives an added level of confideticat the
accurate mobile phase, flow rate, temperature cahgmn were used which ensures the system perfaengrump
and detector) where in parameters of System glilijabuch as retention time, resolution, efficigngmumber of
theoretical plates) and tailing factor are invohaeutl they should be within the defined limits. Thsults of system
suitability in respect of the proposed method aeamtioned in Table 4.

Table 4. System suitability results for the proposé method

S.No. Parameters Results*
1 Retention time 5.601 minutgs
2 Theoretical plates 9,503
3 Theoretical plates per meter[t.p/m] 1,90,060
4 Tailing factor 1.163
5 Resolution -

*Results of triplicate values (n=3)
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Figure 3. Chromatogram of the blank solution

Specificity

The specificity test of this new method demonsttathat the common excipients like lactose anhydrous
microcrystalline cellulose and magnesium sterate lien added to a sample solution by way of ilgedhto the
HPLC system. It was clearly observed that the saimpients from the sample did not meddle with pleak drug
which speaks that they did not disturb the elubbthe Amisulpride. It was observed that there wasnterference
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from placebo solution at the retention time of amigulpride peak. Figure 3 and Figure 4 shows threroatogram
of blank and chromatogram of AMS synthetic drug.
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Figure 4. Chromatogram of Amisulpride synthetic drug
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Figure 5. Standard chromatogram of Amisulpride (2ug/mL)
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Figure 6. Standard chromatogram of Amisulpride (4ug/mL)
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Figure 7. Standard chromatogram of Amisulpride (6pg/mL)
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Figure 8. Standard chromatogram of Amisulpride (8ug/mL)
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Figure 9. Standard chromatogram of Amisulpride (10ug/mL)
Linearity

To determine the linearity for proposed AMS druganslard solutions at separate concentrations dver t
concentration range of 2 - 3@/mL AMS was taken and the method of least squaedyais was performed to
obtain slope, intercept and correlation coefficiemues. Figure 5 to 9 shows the representativenchtograms and
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the calibration curve of AMS is shown in Figure 1fnearity data and regression analysis data ofARES are
shown in Table 5 and 6 respectively.
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Figure 10. Linearity plot for Amisulpride

Table 5. Linearity data of Amisulpride

Concentration( pg/mL) Peak area, mV.s.
0 0

654.12

1314.28

1971.42

2625.21

3278.25

»
mmbwwn—\g

[y
o|®|o| &N

Table 6. Regression analysis data of the Amisulprél

Parameter Method
Detection wavelengthX max) By UV at 227 nm
Linearity range (ng/mL) 2-10 pg/mL
Regression equation (Y=a+bx) Y=328.023x +0.4281
Slope (b) 328.023
Intercept (a) 0.4281
Standard deviation of slopeS 0.28737
Standard deviation of intercept,)§ 1.74013
Standard error of estimation (Se) 2.40433
Correlation coefficient (R 0.9999
Percentage range of errors*
(Confidence limits)
0.05 significance level 0.0627
0.01 significance level 0.0816

*Average of six determinations

Precision
The main reason of the study of precision is taldish that the promoted RP - HPLC is accurateafualyzing
AMS in pharmaceutical formulations as well as bigikms. The following precision analysis was carried.

To determine the intra-day precision, sample droigt®n AMS of 10 pg/mL was prepared with mobileaph
separately for six times and same process of a@salgs held six times in the same day. The intefategbrecision
(inter-day precision) was determined by analyzirgsh sample solutions of AMS continuously for giceessive
days. The mean, SD and % RSD were calculated amasiinoticed that it was lying within the agreeatsiteria of
2.0. The results of intra as well as inter-day {siea study are shown in Table 7 and 8.
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Table 7. Intra-day precision results of Amisulpride

Repeatability - o % RSD
Sample Concentration (ug/mL) Injection no. | Peak area (mV.s)| % Assay| n=6
1 1970.32 100.090
2 1971.42 100.145
. ’ 3 1970.54 100.101
Amisulpride 6 pg/mL 2 1971.12 100.130 0.024
5 1970.13 100.080
6 1970.65 100.106
Table 8. Inter-day precision results of Amisulpride
Intermediate precision Iniection no Peak area % Assa % RSD
Sample Concentration (ug/mL ) | ) (mV.s) 0 Y n=6
1 1971.32 100.140
2 1970.16 100.081
. . 3 1970.76 100.112
Amisulpride 6ug/mL 2 1970 12 100.079 0.027
5 1970.32 100.090
6 1971.23 100.136

Accuracy (Recovery studies)

Known quantity of pure AMS drug was added to theady analyzed formulation and the accuracy ofnle¢hod
was evaluated three times with three separate otnatiens equal to 50 %, 100 % and 150 % of thévact
ingredient. Accuracy was determined by calculatihg concentration of recovered amount of ASP % R$D

recovery and % recovery of each concentration. Taiele 9 shows the recoveries of the drugs fromsttiked
concentrations.

Table 9. Recovery results of Amisulpride

S. No. | Level of addition (%) | Amount added (ug/mL )| Amount recovered (ug/mL )| Mean % Recovery + SO % BD"*

5 4.98

1 50 % 5 4.96 99.53 £ 0.305
5 4.98
10 9.98

2 100 % 10 9.94 99.63 +£0.208 0.265
10 9.97
15 14.98

3 150 % 15 14.91 99.72 £0.279
15 14.98

SD = Standard deviation # Average of three levels

Robustness

To establish robustness of the proposed new mesmadysis of AMS was held under separate experirhenta
conditions by effecting few changes in chromatogiepconditions like buffer concentration, pH, flowate,
detection wave length and column temperature bua# noticed that the results obtained were netcedtl by such
small changes. The results achieved are explain&dble 10.

Table 10. Robustness results of Amisulpride

Retention
,\?6' Parameter (gggg:ilz&d Used condition | Peak area (mv.s -EIIRT)B Plate count | Peak asymmetry
Minutes
Flow rate 0.8 3284 5.605 9510 1.065
1. (2 0.2 mL/min) 1.0 mL 1.0 3278 5.601 9503 1.063
- 1.2 3270 5.598 9498 1.064
. 210 3278 5.601 9504 1.064
2. | Pereolt ‘:]V;‘;e'e”gth 215 nm 215 3278 5.601 9503 1.063
B 220 3279 5.602 9503 1.163
Mobile phase compositiof 85:15 3280 5.603 9502 1.063
3. (* 5 Viv) 80:20 80:20 3278 5.601 9503 1.063
75:25 3274 5.596 9501 1.162

LOD and LOQ
LOD and LOQ for AMS were evaluated by injectingeaias of solutions duly diluted with known conceiitons.
Based on the peak response and slope of the regrespuation of the parameters of LOD and LOQ wkreided.
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The LOD of drug noticed as 0.017g/mL and LOQ was found to be 0.05§@/mL. By adopting the following
formula LOD = 3.3 (SD)/S and LOQ= 10 (SD)/S, wh&i@ = standard deviation of response and S = slbpieeo
calibration curve were computed. Table 11 represém LOD and LOQ results.

Table 11. LOD and LOQ results of Amisulpride

Limit of Detection (LOD) 0.017mg/mL.
Limit of Quantitation (LOQ)| 0.057xg/mL.

Table 12. Assay results of Amisulpride.

Pharmaceutical | Labeled | Amount found* (mg) | ,
S-No Formulations amount (mean £ SD) % Assay £ SD
1 Amysyt 50 mg 49.58 + 0.21 99.16 £ 0.21
2 Solian 100 mg 99.85+0.12 99.85+0.11

* = Mean of six determinations

DISCUSSION

Soon after completion of thorough validation of theveloped method it is keenly noted that the datained for
all the parameters are quite satisfactory as tieSpB was detected to be less than 2 in all paramelbe proposed
method was linear to the concentration verses pea& responses which was found in the range of@pg/mL
with r? value of 0.9999. It was observed that the % RSIDegof Precision for intra-day and inter-day pseni
was 0.024 and 0.027 respectively pertaining to AAh8 the values of % RSD were found to be within litmdt
which clearly shows that the proposed method walby farecise and reproducible. The percentage reges of
active pharmaceutical ingredient from dosage foramgjed from 99.53 % to 99.72 % indicate that theppsed
method to be fairly an accurate one. This method said to be specific to AMS drug as no interfeesnof
excipients and other additives were detected vhithpgeaks of analytes. The positive results of rolass of this
method permits for extensive application for anialys drug. The LOD and LOQ were found to be 0.0&nS
0.0577 respectively. From the above observatiomais noticed that the proposed method is sensililie. assay
results of different pharmaceutical formulationse® that the proposed method is suitable for thealysis with
virtually no interference of the usual additivesggnted in pharmaceutical formulations.

CONCLUSION

The present proposed developed RP - HPLC methothéoguantification of AMS has numerous advantdijes
less retention time, excellent peak symmetry anddglinearity, highly sensitive, simple, precisecaate and
robust and less retention time which were foundh whis analysis. The mobile phase can be easdpged and
diluent is economical and readily available. WhistRP - HPLC method though mobile phase is necgsisare is
no need of modern techniques or instruments ecessary for the preparation of mobile phase mrémgard. The
proposed method can be used for the routine asaby#AMS in bulk preparations of the drug and imphaceutical
dosage forms for routine application in quality tohlaboratories without interference of excip®meixisted in the
pharmaceutical preparations. This method is praityiproved to be validated in all respects acaggdp ICH Q2
(R1) guide lines and results clearly states thedggaality of the method and it is useful for thealiy control

analysis of AMS in routine manner in active pharendical ingredient (API) and pharmaceutical prepans.
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