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ABSTRACT

A simple, selective, linear, precise, accurate atability indicating RI-HPLC method is developed and valida
for estimation of lacosamidimm pharmaceutical dosage form. Isocdc elution at a flow rate of mL/mL was
employed on Kromasil & column at ambient temperature. The mobile phasesisied of acetonitrile and
phosphate buffer (0.02Mh the ratio 0140:60 (v/v) and the effluent was monitorad210 nm. Linearity was
observedin concentration range of-50 xg/mL. The retention time wdsund to be 2.4 min. The method was
validated as per the ICH guidelin No chromatographic interference from tablet exaipgewas foundThe
proposed method wasiccessfully applied for the estimatiorlacosamidén pharmaceutical dosage forr
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INTRODUCTION

Lacosamide (Figurd) chemically described N*acetylN-benzyl-Dhomoserinamide used for the treatmen
seizures [1]It can also be prescribed -label to treat conditions such as diabetic neutdpgiain. Itselectively
enhances slow inactivation of volt-gated sodium channels, resulting in stabilizatibiyper excitable neuron
membranes and inhibition oépetitive neuronal firing

Literature survey reveals that femalytica methods [2-10] have been reporfedthe estimation clacosamide. In
the present study a simple, preciaecurate and stability indicating reverggthse HPLC methowas developed
and validated for the estimation lacosamiden pharmaceutical dosage form as per /USP guideline validation
norms [11, 12].

Figure 1: Chemical structure oflacosamide

EXPERIMENTAL SECTION

Instruments
The HPLC analysis was carrieait on Waters HPLC syster2695 modulg equipped withPDA detector (2996
module) with auto sampler and running on Waters @mgy software. The column used is Kromasg (150 x 4.6
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mm, packed with 5 um) and detection was perfornmtedl@ nm. Ultra sonicator (Enertech), Electroni¢tabeae
(Infra), pH analyzer (Elico), Filteration systemeferia) was used to carry out the research work.

Reagents and chemicals

Lacosamide working standard was kindly giftedhwyReddy’s Laboratories, Hyderabad. Tablets wenelmsed
from local pharmacy manufactured by Sun pharmacaist{Lacoset). Acetonitrile (HPLC grade; Merck), water
(HPLC grade; Milli-Q), sodium hydroxide (SD fine aicals), hydrochloric acid (Finar chemicals), logkn
peroxide (Alpha pharma), Potassium di hydrogenaoptiosphate and ortho phosphoric acid (AR gradefig®
chemicals) were used in the study.

Preparation of mobile phase

2.72 g of potassium dihydrogen orthophosphate wssolded in 1000 mL of water, and the pH was adjisb 2.5
using ortho phosphoric acid. This solution was cateid to degas the buffer. 400 mL of acetonitnid 00 mL of
buffer were transferred in to a 1000 mL mobile ghbsttle, mixed and sonicated up to 15 minutesetgad the
mobile phase. Then it was filtered through OdB membrane filter under vacuum. The same mobiles@heas
used as diluent.

Preparation of standard solution

10 mg of lacosamide reference standard was actpratighed and transferred into a 10mL volumetfiesk
containing 7 mL of mobile phase. Then it was saeiddor 10 minutes to dissolve the drug complet&he volume
was adjusted with the mobile phase to get stocktisol of 1000 pg/mL. 0.2 mL of this stock solutiovas
transferred into a 10 mL volumetric flask and tlsdume was made up to the mark with mobile phases 3diution
was filtered through 0.4bm membrane filter, which gives a solution of cortcation 20 ug/mL.

Preparation of sample solution

Twenty tablets (Lacoset) were weighed and theirage weight was calculated. A quantity of the taplewder
equivalent to 50 mg of lacosamide was transfeméal @ 50 mL volumetric flask containing 25mL of nilelphase
and allowed to stand for 1hr with intermittent smtion to ensure complete solubility of the drug #émen filtered
through 0.45:m membrane filter and the volume was adjusted upeanark with mobile phase. Further 0.2 mL of
the above stock solution was pipetteted into a 10volumetric flask and the volume was adjusted aiphe mark
with mobile phase to give a concentration ofi@®nL.

DEVELOPMENT OF NEW METHOD

A number of eluting systems were examined for ojatition of the mobile phase. Different mobile plasere
tried but satisfactory separation, well resolved gnod symmetrical peaks were obtained with theilmqihase of
acetonitrile: phosphate buffer at the ratio of 40(@/v). A flow rate of 1.0 mL/ min was found to betimum which
gives a retention time of 2.49 min with base litebgity. The injection volume of sample was 20 ghd each of
the dilution was injected six times and the runetimas 6 minutes. From the chromatograms obtaihed;etention
times and area under the peaks of the drug weedn@he optimized chromatographic conditions avemiin the
table 1. A typical chromatogram of standard sohsgiof lacosamide shown in Figure 2.

Table 1: Optimized chromatographic conditions of lzosamide

Parameters Method
Stationary phase (column) Kromasis@150 x 4.6 mm, packed with 5 pnp)
Mobile Phase 40:60 (Acetonitrile: Phosphate buffer)
Flow rate (mL/min) 1.0
Run time (minutes) 6.0
Column temperature C) Ambient
Volume of injection loop L) 20
Detection wavelength (nm) 210
Drugs Rt (min) 2.495

METHOD VALIDATION

The objective of the method validation is to dentite that the method is suitable for its ineshgurpose as it is
stated in ICH guidelines. The method was validdtedinearity, precision, accuracy, specificitynit of detection,
limit of quantification, robustness and systematility.

Linearity

From the standard stock solution, the various idifigt of lacosamide in the concentration of 5, H),2D, 25, 30, 40
and 50 pg/mL were prepared. Each of these solu{@dglL) was injected six times in to the chromatographic
system and the peak areas and retention times reeoeded. Calibration curve was obtained by plgttine peak
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area versus the applied concentrations of lacosamniitle linearity range and corresponding graphsamvn in
Table 2 and igure 3. Agood linear relationship%0.999) was observed between the concentratiorerah§-50
pug/mL.
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Figure 2: Typical chromatogram of lacosamide standal

Table 2: Linearity of lacosamide

Concentration (ug/mL) | Average area
5 253610
10 507214
15 770931
20 1035010
25 1293852
30 1570746
40 1998758
50 2511206
3000000 -
2500000 -
y =50105x + 21360
s 2000000 -+ R2=0.999
]
< 1500000 - # Seriesl
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& 1000000 - —— Linear (Series1)
500000 -
O T T 1
0 20 Conc(ug/mL) 40 60

Fig 3: Linearity curve of lacosamide

Table 3: Precision of lacosamide

Injections Area
1 1007697
2 1010004
3 1013740
4 1014100
5 1015397
6 1012342
Mean 1012213
SD 2874.75
% RSD 0.28
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Precision

Precision of an analytical method is defined as dgeeement between replicate measurements of thelesa
Precision of the method was checked by injectiqdicate injections of 2@g/mL of the solution for six times and
the response was recorded. It is expressed as ttedative standard deviation of the replicate meaments and
presented in Table 3.

Accuracy

To determine the accuracy of the proposed methocolvery studies were carried out by adding differ@mibunts
(50%, 100%, and 150%) of the standard samplesetpri-analyzed formulation within the linearity gan At each
level, samples were injected in triplicate andréovery percentage was determined and preseniieabie 4.

Table 4: Accuracy studies of lacosamide

% Conc. | Amount added (mg) | Amount found (mg)| % Recoery | Mean Recovery
50% 5.0 5.02+0.82 100.4 %
100% 10.0 9.95+0.24 99.5% 99.2%
150% 15.0 14.65+0.76 97.7 %

Specificity and selectivity

Specificity of the method was evaluated with regerdnterference due to presence of excipients. &tapients
used in the formulation did not interfere with theig peak and thus the method is specific for lacade. The
HPLC chromatograms recorded for the drug matrixx{ame of drug and excipients) showed no interfenegks
within retention time ranges. Figuiz and 4shows the respective chromatograms of lacosamide wlearly
separated which indicates the proposed methodestse.

Robustness

To determine the robustness of the method, parasnéke flow rate, composition of mobile phase, ettion
wavelength and sonication time, were varied fromdptimized chromatographic conditions. Solutiors\ivgected
thrice in each of chromatographic condition. Statég analysis showed no significant differencewsstn results
obtained employing the analytical conditions esshigld for the method and those obtained in theréxpeats in
which variations of parameters were introduced.sTthe method showed to be robust which is showrabie 5.

Table 5: Robustness studies of lacosamide

Parameters Adjusted to Average Area R SD % RSD
0.8 mL/min 1035012 2499 392§ 0.38
Flow rate 1.0mL/min 1014125 2.49¢ 2583 0.25
1.2ml/min 1132724 2491 41375 0.37
Acetonitrile : Buffer (35:65) 1015421 2490 4542.8 0.45
Mobile phase composition Acetonitrile : Buffer (40:60) 1012152 2494 5167.2 0.51
Acetonitrile : Buffer (45:55) 1036524 2496 43154 042

Ruggedness

Inter day variations were performed by using siplioate injections of standard and sample solutiofs
concentrations which were prepared and analyzedifigrent analyst on three different days over aqukof one
week. Ruggedness also expressed in terms of pageentlative standard deviation and statisticalyaisashowed
no significant difference between results obtaieegbloying different analyst.

Limit of detection (LOD) and Limit of quantificatio n (LOQ)

According to the determined signal-to-noise ratlee LOD and LOQ of lacosamide obtained by the psepo
method were 0.8/mL and 0.2hg/mL.

Table 6: System suitability of lacosamide

Parameters Results of the method
Average area 1019362
Retention time(min) 2.496
Tailing Factor 1.6
Theoretical plates 2433.3
Plate per meter 16222
HETP 6.164x10
Linearity rangefg/mL) 5-50
LOD(ug/mL) 0.08
LOQ(ug/mL) 0.25
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System Suitability

System suitability tests were carried out on fregiepared standard stock solutions of lacosamidenjecting
standards in six replicates at 6 minutes interval he values were recorded. System suitabilitameters were
shown in Table 6.

Assay of lacosamide tablet

Three different batches of Lacoset were analyzéwjube validated method. For the analysis, siXicages of each
batch were assayed. Mean peak area of the drugaledated and the drug content in the tablets quesntified
and the results were presented in Table 7. Thdtsestwown were found to be in good agreement vtithlabeled
amounts, which confirms the suitability of the matHor the analysis of the drug in pharmaceuticeadje forms.
A typical chromatogram of lacosamide formulatioowh in Figure 4.

Table 7: Contents of lacosamide in tablets

Sample tablet | Batch cleh;?rﬂg) Amount found* (mg)tSD | %Amount found
1 50 49.45+0.54 98.9
Lacoset(50mg)| 2 50 49.26+0.65 98.5
3 50 48.95+0.82 97.9

*Each value is an average of six replicates
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Figure 4: Typical chromatogram of lacosamide formuation

STABILITY STUDIES

A stress degradation study of lacosamide was peddrusing the validated method as f@H guidelines [13].
Forced degradation for the drug was carried oueuadid, base, thermal and oxidative stress camdifihe results
of analysis are then compared with freshly prepaeadples and percent degradation was calculated.

Acid hydrolysis

1 mL of the stock solution (2@@/mL) was transferred to a 10mL volumetric flask. ToigkhlmL of 0.1M HCI
was added and kept for 90 minutes at room temperatinen it was neutralized with 0.1M NaOH and tb&ume
was adjusted with mobile phase up to the mark. $bistion was injected in to the HPLC system agdadnislank of
HCI and mobile phase. The results were shown ineT@land Figure 5.
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Figure 5: Chromatogram showing degradation of lacaamide in 0.1M HCI
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Basic hydrolysis

1 mL of the stock solution (2@@/mL) was transferred to a 10mL volumetric flask. TaskhhlmL of 0.1M NaOH
was added and kept for 90 minutes at room temperatinen it was neutralized with 0.1M HCI and tloduwne was
adjusted with mobile phase up to the mark. Thisitemh was injected in to the HPLC system againbtask of
NaOH and mobile phase. The results were shown lileT&aand Figure 6.
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Figure 6: Chromatogram showing degradation of lacaamide in 0.1MNaOH

Thermal degradation

1 mL of the stock solution (2@@/mL) was transferred to a 10mL volumetric flask anel ¥hlume was made up to
the mark with mobile phase. Then it was maintaiae&0°C for 90 minutes. This solution was injected inttie
HPLC system against a blank of mobile phase. Thaltsewere shown in Table 8 and Figure 7.
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Figure 7: Chromatogram showing thermal degradationof lacosamide

Oxidation with H ,0, (3%)

1 mL of the stock solution (2@@/mL) was transferred to a 10 mL volumetric flask. Toiakhh 1mL of HO, (3%)

was added and the volume was adjusted with mobiiesse up to the mark and kept for 15 minutes at room
temperature. This solution was injected in to tHeLB system against a blank oft® and mobile phase. The
results were shown in Table 8 and Figure 8.
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Figure 8: Chromatogram showing degradation of lacaamide in 3% H,O,

Table 8: Degradation studies of lacosamide

NS 0' Condition Average area | %Degradation
1 Normal 1026031 -

2 Acid hydrolysis (0.1M HCI) 984985 4.01

3 Basic hydrolysis (0.1M NaOH 886735 13.58
4 Thermal (56C) 1017256 0.86

5 | Oxidation (3% HO,) 1011667 1.4

RESULTS AND DISCUSSION

In this work a new sensitive, accurate, linearcise and stability indicating RP-HPLC method hasrbdeveloped
for the estimation of lacosamide in bulk drug arthnmaceutical dosage form. A mixture adetonitrile and
phosphate buffein the ratio 0f40:60v/v was found to be most suitable for the sepanabiblacosamide. The peak
obtained was symmetrical and free from tailing.rRrie typical chromatogram the retention time wasé to be
2.495 minutes. A good linear relationship£r0.999) was observed in the concentration rafige5® ug/mL. Low
values of standard deviation are indicative of higlcision of the method. The assaylafosamide tablet dosage
form by the proposed method was found to be 98:&gpé. From the recovery studies it was found #tatut 99.2%
of lacosamide was recovered, which indicates higgtuaacy of the method. The absence of additionakp the
chromatogram indicates non interference of thepgants in the tablet dosage form. The result ofdagradation
studies indicated the specificity of the methode ®tudy indicates that the developed method is Isimipear,
accurate, specific and reproducible. Thus the @@ezl method can be successfully used for the muativalysis of
bulk drug and dosage forms of lacosamide withiha@tsanalysis time.

CONCLUSION

A stability indicating RP-HPLC method has been deped for the determination of lacosamide in talblesage
form. The study indicates that the developed methodniplsi, linear, precise, accurate, specific and myctle.
Thus the developed method can be successfully fasethe routine analysis of bulk drug and dosagenfo of
lacosamidewithin a short analysis time.
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