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ABSTRACT

A simple, selective, precise, and reproducible fpghformance thin-layer chromatographic (HPTLC) huat for
the analysis of lacosamide in bulk drug and talblesage form was developed. The study was perfoomeute-
coated (silica gel aluminium plates 60 F-254). Theomatograms of samples were developed in twingtnaglass
chamber pre-saturated with mobile phase comprisetbloene: methanol: ammonia (30%) (7.5:2:0.5 Wva¥
room temperature (25 + 2°C). The densitometric ga& was carried out in absorbance mode at 258 e
optimized mobile phase showed a compact spot os#awide (R= 0.24 +0.02). The linear regression analysis
data for the calibration plots showed good linegr(® = 0.995) with respect to peak area in the rang@@d—2000
ng spot'. The method was validated as per Internationalf€@nce on Harmonization (ICH) guidelines. The témi
of detection and quantification (50 and 200 ng Spréspectively) were also established. The proposethod has
shown the excellent recovery (99.65-101.02%) wisighports the suitability of the method for the gsm.
Statistical analysis of the obtained data showedd#lectivity of the proposed method for lacosaraeitamation as
a bulk drug and tablet dosage form.
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INTRODUCTION
Lacosamide (Fig.1) is chemically known as (2R)-M:zbg-2-acetamido-3- methoxypropanamide. Its chemica
formula is GsH1gN,O; with a molecular weight 250.294 g riollt is white to light yellow powder, sparingly

soluble in water and slightly soluble in acetolgtrdnd ethanol. Lacosamide is an anticonvulsang dsed in the
treatment of partial-onset seizures [1-2].
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Figure 1: Chemical structure of lacosamide
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Lacosamide is a functionalized amino acid thatd@iwvity in the maximal electroshock seizure tesd & indicated
for the adjunctive treatment of partial-onset smsuand diabetic neuropathic pain. Recent studidicate that
lacosamide only affects those neurons which areldeped or active for long periods of time, tygioAneurons at
the focus of an epileptic seizure as opposed terathtiepileptic drugs such as carbamazepine astlégime which
slow the recovery from inactivation and reducedhdity of neurons to fire action potentials [3-4].

Literature survey reveals, various HPLC method determination of lacosamide S (-) enantiomer ink bamd
pharmaceutical formulatiofp], RP—HPLC [6-7], HPLC-UV in human plasma [8],lidated spectrophotometric
estimation of lacosamide in bulk and tablet dostgms [9], development and validation of UV spestropy
method for estimation of lacosamide in bulk andnfolations [10-11] and HPTLC method for estimatioh o
lacosamide in bulk drug and in tablet dosage fd2hare reported.

However, our aim was to develop a validated [13, HRTLC method for estimation of lacosamide in balkd
tablet dosage forms which has lower limit of détetaind quantification than the reported methodbyndaret al.
(2012) [12].

MATERIALSAND METHODS

2.1. Chemicals and reagents
Lacosamide pure drug was a gift sample procurech f@lenmark Pharmaceuticals Ltd., Mumbai, Maharashtr
India. All the solvents and reagents used for aialyere of analytical grade (Merck, Mumbai, India)

2.2. HPTLC instrumentation

A Camag HPTLC system equipped with Linomat V amibec (Switzerland), TLC Scanner Il and integrated
software Win-Cats (V 3.15, Camag) was used forat@ysis. The standard and the sample solutione sgotted

in the form of bands of width 6 mm with a Camag }0d0sample (Hamilton, Bonaduz, Switzerland) syringe
silica gel pre-coated aluminum plate 60F-pttes (20 x 10 cm) with 250 um thickness; (Erdde Darmstadt,
Germany), supplied by Anchrom technologist, MumBatonstant application rate of 150 riLand space between
bands (5 mm) were employed. The plates were preadasiith methanol and activated at ¥t@or 5 min prior to
chromatography. The slit dimension was kept at 5x®mM5 mm, data resolution of 100 pm Stend the scanning
speed was 20 mm'*sThe monochromatic band width was set at 258 ramoh ¢rack was scanned three times and
baseline correction was used.

The mobile phase consisted of toluene: methanoinama (30%) (7.5: 2: 0.5 v/v/iv) and 10 mL of mobibase
was used per chromatographic run. Linear ascerdbrglopment was carried out in a (20 cm x 10 cnir) trough
glass chamber (Camag, Muttenz, Switzerland) s&draith the mobile phase. The optimized chamberratibn
time for mobile phase was (20 min) at room tempeeat(25C + 2) at relative humidity of 60% + 5. Each
chromatogram was developed over a distance of 80Fottowing the development the TLC plates weredlin a
stream of air with the help of hair dryer in a weacthamber with adequate ventilation. Densitomsganning was
performed at 258 nm. The source of radiation usasl deuterium lamp emitting a continuous UV spectbetaveen
200 and 400 nm. Evaluation was performed by limegression of peak areas determined by UV absaorgtioa
function of sample analysis.

2.3. HPTLC method and chromatographic conditions

2.3.1. Preparation of standard stock and working standard solutions

For preparation of standard stock and working steshdolutions, an accurately weighed quantity ob$amide (10
mg) was taken in 10 mL volumetric flask and disedhin methanol. Then mixture was sonicated for 20. m
Volume was made up to the mark with methanol te give concentration of (1000 ng spot

2.3.2. Prewashing of plates
Densitometric estimation was carried out on (20>cD cm) pre-coated silica gel 60 F-254 plates fénMerck.
The plates were pre-washed with methanol, driedaatidated for 15 min at 110.

2.3.3. Selection of solvent
Methanol was selected as a solvent for preparing dolutions.
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2.3.4. Selection of stationary phase
Identification and separation of lacosamide wasi@arout on (20 cm x 10 cm), pre-coated silica gaminium
plates 60 F-254 (250 um thickness E. Merck, Dardisermany).

2.3.5. Sample application

The standard and working standard solutions ofdactde were spotted on pre-coated TLC plates irfdime of
narrow bands of length 5 mm at 10 mm from the lmotemnd left margin and 10 mm distance between twada
Samples were applied under continuous drying strefamitrogen gas at constant application rate @& b s™.

2.3.6. Selection of wavelength
Evaluation was performed by linear regression akpereas determined by UV absorption as a funafesample
analysis at 258 nm using methanol as a blank solufihe selection of wavelength display is show(Fig.2).

Spectra comparison
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Figure 2: Spectrum for selection of wavelength (258 nm)

2.3.7. Optimization of the mobile phase

Various solvent systems like mixture of (a) toluemethanol (7:3 v/v) (b) triethylamine: methanol @v/v) (c)
toluene: chloroform: methanol (1: 5: 3 v/v/v) amt {oluene: ethyl acetate: methanol (0.5: 4: 2w/were tried to
separate and resolve spot of lacosamide from ipuiities and other excipients of formulation. Thétore of
toluene: methanol (7.5: 2 v/v/v) resolved lacosanbdt there was tailing in the peaks. To improvakpgymmetry,
30% ammonia was added. Finally, the mixture ofdokt methanol: ammonia (30%) (7.5: 2: 0.5 vivigveed well
resolved peak with better peak shape. The drugessved with (R= 0.24 +0.02). Pre-saturation of TLC chamber
with mobile phase for 20 min assured better repeitmlity in migration of lacosamide and better riegimn.

2.4. Method validation
The developed HPTLC method was validated as perl@i¢ guidelines Q2 (R1) for linearity, precision,
repeatability, accuracy, specificity, robustnessitlof detection (LOD), limit of quantification @QQ).

2.4.1. Linearity (Calibration curve)

A stock solution (1000 ng spop of lacosamide was prepared by dissolving it inthraeol. 10 different
concentrations of lacosamide (200, 400, 600, 800011200, 1400, 1600, 1800 and 2000 ng Sputere applied
on the TLC plate. The data obtained were treatelédst-square regression analysis method.

The linearity range of lacosamide was obtained Ittipg the peak area of lacosamide against itSedar
concentrations over a range (200—2000 ng &pot
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2.4.2. Precision

The intra and inter-day variations were determiasithg three different concentration levels 200, 3@@d 400 ng
spof’ of lacosamide (= 3). The precision of the developed method wasuated by performing repeatability of
the sample application and peak area measuremeit meplicates of the same spot. The results speessed in
terms of percent relative standard deviation (% R&MI standard error (SE).

2.4.3. Repeatability

It is also termed as intra-assay precision. Repéigyaof sample application was assessed by spptll200 ng
spot') of standard drug solution six times on TLC platedifferent times on same day by sample applicator
followed by development of plate and recordinghef peak areas for six spots.

2.4.3. Recovery and specificity studies

Recovery studies were carried out to determineracgwf the developed method at 80%, 100% and 120&ts. It
was done by mixing known quantity of standard d¢L@00 ng spot) with the sample formulation and contents
were analyzed by the proposed method. The % regavet % RSD were calculated respectively.

The specificity of the method was ascertained @haing the Rvalues and spectra pattern of reference marker and
drug samples. The marketed formulation, Lacoset @0 (Sun Pharma laboratories Ltd. Sikkim, India)swa
sonicated (10 mg in 5 mL methanol) for 20 min. Modume was made up to 10 mL by adding methanol. The
resulting solution was centrifuged, and the supentavas filtered. The amount of lacosamide wasrdghed by
developing the chromatogram (1000 ng Span triplicate by maintaining the chromatograpbanditions. The spot

for lacosamide in formulation was confirmed by ca@mipg the Rand densitogram of the spot with that of standard.

2.4.5. Robustness

In this study, small changes in the composition aoldme of mobile phase and development chamberatain
time were made and their effects on the result®weamined. The study was done in triplicate abrecentration
1200 ng spot of lacosamide. The results of peak area are esgdess % RSD and SE.

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

LOD and LOQ were experimentally determined by visietection method recommended in ICH guidelines. T
estimate the LOD and LOQ blank methanol was spatbedimes. Spotting for LOD was done by takingfeliént
concentrations as 50, 100, 150, 200 and 250 ng' st the values were considered with a signal-tsenatio of
3:1 and 10:1 respectively.

RESULTSAND DISCUSSION

3.1. Development of TL C procedure

The TLC procedure was developed and optimized aitiew to quantify the lacosamide content in stathd@end in
test samples. The mobile phase toluene: metha@®t: 8mmonia (7.5: 2: 0.5 v/v/v) was optimized aneéced by
trial and error method on the basis of resolutidth & sharp and well defined peakRat= 0.24+0.02(Fig. 3).

S
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Figure 3: Chromatogram of lacosamide (R = 0.24)
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3.2. Calibration curve

The developed HPTLC method for estimation of laotise showed a correlation coefficiemt 0.995) with SD
11.23 and intercept 2.566 in the concentration easfg200—2000 ng spdt(Table 1) with respect to the peak area.
(Fig. 4)displays the calibration curve of lacosamide at 258

The linearity of calibration graphs and adheren€ethe system to Beer's law was validated by cotieta
coefficient. No significant difference was obserwedhe slopes and standard curves (ANOVA, p< 0.05)

1600

1400 vy =0.673x + 2.5667
R2=0.9952
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400 /
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Figure4: Calibration curve of lacosamide

Table 1 Summary of linear regression and validation data

Parameters HPTLC
Linearity range (ng spo} 200-2000
Correlation coefficient ?) 0.99¢
Intra-day precision (n=3) 10.82 + 0.94, 3.60
Inter-day precision (n=3) 10.33+0.90, 3.44
Limit of detection (ng spd 50
Limit of quantification (ng spdf) 200
Recovery (n=3) (%) 100.32%
Robustness Robust
Specificity Specific

3.3. Validation of the method

3.3.1. Precision

The results obtained from intermediate precisione(-day) also indicated a good method precisidhth® data
were within the acceptance criteria which indicatieat the method was precise. In precision studieintra and
inter-days, the resultant peak area for lacosamé@ermined at three different concentration ley260, 300, 400

ng spot’ of lacosamide) showed % RSD (<1.5%) for inter- amtch-day variations which suggested an excellent
precision of the method (Table 2).

Table 2 Precision study (n=3)

Precison , %, R, SD SE %RSD
(ng spot™)
20C 024 108 360 097
Intraday 300 024 1028 342  0.80
40C 024 1121 37 081
200 024 1033 344 090
Inter-day 300 024 1106 3.68 087

40C 0.24 10.2¢ 3.41 0.74
SD = standard deviation; RSD = relative standardiidéion; SE=standard error.
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3.3.2. Repeatability
The % RSD for repeatability of the drug was foundbe (<2). The measurement of peak areas at thifeeedt

concentration levels showed low value of % R.S£2)(and low value of S.E. (Table 3). Hence the psagl
method for estimation is proved to be repeatabteainre.

Table 3 Repeatability study (n=6)

Concentration

L Area SD %RSD
(ng spot™)
1200 577.8 4.29 0.74
1200 591.62 5.03 0.84
120 598.0¢ 6.42 1.0¢
1200 598.47 6.05 1.00
1200 597.72 5.02 0.82
120( 613.2F 6.87 1.11

SD = standard deviation; RSD = relative standardidéion.

3.3.3. Recovery and specificity studies

Results of the recovery study showed high efficjen€ lacosamide from the samples. The proposed adeth
afforded recovery in the range of 99.65-101.02 %b(d 4). This confirms that the proposed methodbsansed for
the determination of lacosamide in formulationdifferent concentration levels.

The peak purity of lacosamide was assessed by aimypaeir respective densitograms at peak stadkmpex and
peak end positions of the spot i.e., r (start, neidd (0.20 -0.24) and r (middle, end) = (0.24 9).2Good
correlation was obtained between standard and sadgpisitograms of lacosamide. The chromatogramois in

(Fig.5).

Table 4 Recovery study (n=3)

Levels Conc.Added Conc. found

(%) (ng spot™) (ng spot™) SD % Recovery

80 1000 996.58 4.13 99.65
100 1200 1203.61 5.06 100.30
12C 130C 1313.3 5.34 101.0:

SD = standard deviation
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Figure5: Chromatogram of tablet (Lacoset 100 mg) of lacosamide
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3.3.4. Robustness of method

The % R.S.D. and S E of the peak areas was catcufar change in mobile phase composition, mobliasp
volume, temperature, time from spotting to chrorgeaphy and time from chromatography to scanninigijticate
at concentration level of (1200 ng sppof lacosamide. The deviation obtained by delibecitanges in various

parameters % R.S.D (<2) (Table 5) which indicated the developed HPTLC method was robust.
Table 5 Results of robustnesstesting

Parameters SD SE % RSD
Mobile phase composition (+) 0.1 421 2.4: 0.7z
Amount of mobile phase (+) 0.1mL 6.03 3.48 0.84
Temperature (z) 5°C 542 3.12 0.82

Time from spotting to chromatography () 51 5.0¢ 2.92 0.8¢€
Time from chromatography to scanning () 5 min  6.94.02 1.14
SD = standard deviation; RSD = relative standardiidéion; SE=standard error.

3.35.LOD and LOQ

Detection limit and limit of quantification were dod to be 50 and 200 ng spotespectively, which indicate
adequate sensitivity of the method. The LOD and L@Ques for the proposed method were by one madmitu
order lower than those reported by Kamdaal[12]; the latter might be due to the stronger proreed effective
diffusion of the lacosamide spot at higher \Rlue 0.55 as against 0.240.02 in our proposed method. The
chromatograms of LOD and LOQ are shown in (Figr@) €ig.7) respectively.
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Figure 6: Chromatogram of LOD for lacosamide
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Figure 7: Chromatogram of LOQ for lacosamide
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CONCLUSION

The developed method is specific, accurate andstdion the determination of lacosamide contenthimm $amples.
Statistical data analysis proved the reproducibitihd selectivity of the developed method for tmalgsis of
lacosamide. The proposed HPTLC method has certhiandages over the reported HPTLC method suchgts hi
selectivity, sensitivity, low limit of detection dnquantification. Moreover, the solvent consumptalang with
short analytical run time leads to a cost effectiRTLC method as per ICH guidelines as comparet WRPLC
method and seems to be suitable for routine arsabfspharmaceutical formulations in quality-contiadboratories,
where economy and speed are esseifiather, the proposed method can be extended dy sihe degradation of
lacosamide under different stress conditions a®pkEH guidelines.
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