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ABSTRACT

The objective of present work was to develop adasdd stability indicating high performance thinyéa
chromatographic method (HPTLC) for estimation oficasbazepine acetate. The stationary phase used wa
precoated silica gel aluminium plates 60 F-254 w280 pm thickness. The mobile phase used for séparaas
toluene: methanol: acetone (6: 2: 2: vivi/v) gaveesolved peak at (Ralue of 0.67 +0.02). Eslicarbazepine acetate
was subjected to hydrolytic, oxidative, dry heaatment and photo degradation. The drug was foarakgrade in
hydrolytic, oxidative, dry heat conditions and waand to be slightly degraded in photolytic corafis. All the
peaks of degraded products were separated fronstéwedard drug with significantly different; Rralues of its
degradants. The drug showed two degradant peassidic medium at Rralue of 0.06+0.02, 0.17+0.02. In basic
medium three degradant peaks av&ue of 0.07+0.02, 0.1840.02, 0.70+ 0.02). Oxidathydrolysis showed three
degradants which were resolved at\Rlue of 0.05+ 0.020, 0.16+ 0.02, 0.19+ 0.02. Dgat degradation was
observed with two resolved peaks atvdlue of 0.77+ 0.02, 0.88+ 0.02. Slight degradatwas shown in
photochemical degradation with one degradant av&ue of 0.51+ 0.02. The developed method carctefédy
separate the drug from its degradation products amdccelerated degradation studies; it can be noefty
employed as stability indicating method for eslxarepine acetate

Key words: Eslicarbazepine acetate, Thin layer chromatograptability indicating method.

INTRODUCTION

Eslicarbazepine acetate (fig.1) is chemically knaen(S)-10-Acetoxy-10, 11dihydro-5H-dibenz [b ,Bepine-5-
carboxamide. Its chemical formula ig;81sN,O3 with a molecular weight 296.32 g mollt is a white to off white
crystalline solid powder, insoluble in water antlbte in acetonitrile, acetone and methanol. [1-2].
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Figure. 1: Chemical structure of eslicarbazepine aatate
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Eslicarbazepine acetate is used as an anticontulsaantiepileptic drug. It is a prodrug which istimated to
eslicarbazepine (S-licarbazepine), an active méitabmf oxcarbazepine. ECA may be used to treavlaipdisorder
and trigeminal neuralgia. Eslicarbazepine is a déynzazepine antiepileptic agent. It is a higlnasf antagonist
of the voltage-gated sodium channel. It is closelgted to both carbamazepine and oxcarbazepitieaimzepine
has similar affinity to inactivated sodium channétiannels in just activated neurons) as carbanrezepnd
greater efficacy in animal models of seizure thanaobazepine. It is an effective and reasonably-tetdrated
adjunct in patients with suboptimal control of theartial seizures [3-6].

Literature survey reveals various HPLC methods determination of eslicarbazepine acetate in bulkd an
formulation, RP-HPLC method development and vaiaatin API, development of liquid chromatographic
separation method & validation estimation of (Rjametiomer [4], development & validation of an RIPLC
Method for Quantitative Estimation in bulk drug atadblets,enantioselective HPLC-UV method for determination
of eslicarbazepine acetate (BIA 2-093) and its bwttes in human plasma, stability indicating HPh@thod for
the determination of eslicarbazepine acetate andmpurities in bulk drugs and pharmaceutical destgms,
development & validation of a stability indicatiiRiP-HPLC for determination of eslicarbazepine incesbazepine
acetate tablets [7-10].However to the best of cwowkedge, stability indicating HPTLC method has get been
reported foreslicarbazepine acetate.

The International Conference on Harmonization (I@d)delines entitled stability testing of new dreigbstances
and product requires the stress testing of the dabbgtance should be carried out to elucidatertherént stability
characteristics of the active substance. An idediilty indicating method is one that quantifiée tdrug per se and
also resolves its degradation product. HPTLC ha®ime a part of routine analytical techniques in ynaroduct
development and analytical laboratories due tocadsantages. The major advantage of HPTLC is thatrak
samples can be simultaneously using a small gyasttinobile phase unlike HPLC thus lowering thelgsia time
and cost per analysis with high sample throughphbe uniform particle size (7 um) of precoated HPTh@tes
enables achievement of a greater resolution anehan reproducible separation.The method of detectaes not
place any restriction on the choice of the mobilage and unlike HPLC mobile phases having pH 8adnode can
be employed [11-12].

The aim of the present work was to develop an ateuspecific, reproducible stability indicating @lmethod for
estimation okslicarbazepine acetate as bulk drug in presenite @égradation products.

MATERIALS AND METHODS

Chemicals and reagents

Gift sample of pure drug eslicarbazepine acetate pvacured from CTX Life Sciences Pvt Ltd., Sufatjarat,
India. All solvents and reagents used for the aisalwere of analytical grade and were purchasea fiiderck,
Mumbai, India).

HPTLC instrumentation

A Camag HPTLC system equipped with Linomat V apgbic (Switzerland), TLC Scanner lll and integrated
software Win-Cats (V 3.15, Camag) was used foratiysis. The standard and the sample solutione spotted

in the form of bands of width 6 mm with a Camag }00sample (Hamilton, Bonaduz, Switzerland) syringe
silica gel pre-coated aluminum plate 60 F-254 glaté20x10 cm, 250 um thickness, E. Merck, Darmstadt
Germany) supplied by Anchrom technologist, MumBdie plates were prewashed with methanol and aetivat
110°C for 5 min prior to chromatography. The slindnsion was kept at 5 mm x 0.45 mm with data tegni of
100 p/m step and the scanning speed was 20 mmgsmdhochromatic band width was set at 254 nm, gack
was scanned three times and baseline correctionuses

The mobile phase consisted of toluene: methanektoae (6: 2: 2 v/v/v) and 10 ml of mobile phase wasd per
chromatographic run. Linear ascending developmeas warried out in a (20 cm x 10 cm) twin troughsgla
chamber (Camag, Muttenz, Switzerland) saturatetl thié mobile phase. The optimized chamber saturdiie
for mobile phase was (20 min) at room temperatR8¢ + 2) at relative humidity of 60% + 5. Each @matogram
was developed over a distance of 80 mm. Followiregdevelopment, the TLC plates were dried in aastref air
with the help of hair dryer in a wooden chambethwétiequate ventilation. Densitometric scanning performed
at 254 nm. The source of radiation used was demelamp emitting a continuous UV spectrum betwe@d 2nd
400 nm. Evaluation was performed by linear regoessif peak areas determined by UV absorption ametibn of
sample analysis.
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HPTLC Method and Chromatographic Conditions

Preparation of standard stock and working standardsolutions

For preparation of standard stock and working steshdsolutions eslicarbazepine acetate (10 mg) weighed
accurately and transferred into a 10 mL volumdtask and dissolved in methanol. Then mixture wasicated for
20 min. Volume was made up to the mark with methemgive the concentration of (200 ng/spot).

Prewashing of plates

Densitometric estimation was carried out on (20xc&0 cm) pre-coated silica gel 60 F-254 plates fEanMerck.
The plates were pre-washed with methanol, driedaatisgated for 30 min at 110°C.

Selection of solvent
Methanol was selected as a solvent for preparing dolutions.

Selection of stationary phase
Identification and separation of eslicarbazepinetae was carried out on (20 cm x 10 cm), pre-cbaiica gel
aluminium plates 60 F-254 (250 pum thickness E. MeParmstadt, Germany).

Sample application

The standard and working standard solution of adl@zepine acetate were spotted on pre-coated Tt€spn the
form of narrow bands of length 10 mm, at 10 mm fiti bottom and left margin and 10 mm distance eetnwo
bands. Samples were applied under continuous dsgiegm of nitrogen gas at constant applicatios 0&tL50 nl/s.

Selection of wavelength

Evaluation was performed by linear regression afkpgreas determined by UV absorption as a funafaample
analysis at 254 nm using methanol as a blank soluihe detection wavelength was selected at 254amnthe
spectrum of the drug is in (fig.2).

Spestia comparisen

1000 e - : 100.0

Figure. 2: Spectrum for selection of wavelength (26nm)

Optimization of the mobile phase

Various solvent systems like mixture of (a) toluemethanol (7:3 v/v) (b) water: methanol (6: 3 V(@) toluene:
chloroform: methanol (1: 5: 3 v/v/v) and (d) toleerethyl acetate: methanol (0.5: 4: 2 v/viv) weredtto separate
and resolve spot of eslicarbazepine acetate freimpurities and other excipients. The mixtureadfi¢ne: acetone:
methanol (5: 2: 3 v/v/v) resolved eslicarbazepigetate but there was tailing in the peaks. To imprpeak
symmetry, the ratio was changed. Finally, the mmixtaf toluene: methanol: acetone (6: 2: 2 viviyvebd well
resolved peak with better peak shape. The drugesmdved with (R= 0.67 +0.02). Pre-saturation of TLC chamber

with mobile phase for 20 min assured better repeimity in migration of eslicarbazepine acetateddpetter
resolution.

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).
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Linearity (Calibration curve)

A stock solution of eslicarbazepine acetate 10 nap Wwrepared by dissolving it in methanol. 10 défer
concentrations of eslicarbazepine acetate (200, 6@m 800, 1000, 1200, 1400, 1600, 1800 and 2@¢{pot) were
applied on the TLC plate. The data obtained wezatéd by least-square regression analysis method.

The linearity range of eslicarbazepine acetate @lztained by plotting the peak area of eslicarbamegicetate
against its varied concentrations over a range-2000 ng/spot).

Precision

The intra and inter-day variations were determinsihg three different concentration levels 200, 486d 600
ng/spot of eslicarbazepine acetate (n = 3). Theigon of the developed method was evaluated bfopaing
repeatability of the sample application and pe@aaneasurement in six replicates of the same $petresults are
expressed in terms of percent relative standardhtien (% RSD) and standard error (SE).

Repeatability

It is also termed as intra-assay precision. Repéiyaof sample application was assessed by sppii#00 ng/spot)
of standard drug solution six times on TLC platelifferent times on same day by sample applicdtdiowed by
development of plate and recording of the peaksaf@asix spots.

Recovery and specificity studies

Recovery studies were carried out to determineracywf the developed method at 80%, 100% and 1i29ets. It
was done by mixing known quantity of standard d@@0 ng/spot) with the sample formulation and cotgevere
analysed by the proposed method. The % recover$@R&D were calculated respectively.

The specificity of the method was ascertained afhyaing the Rvalues and spectra pattern of reference marker and
drug samples. The marketed formulation, Aptiomi¢esbazepine acetate 600 mg (Sunovion Pharma @) .was
sonicated (10 mg in 5 ml methanol) for 20 min. Mwume was made up to 10 ml by adding methanol. The
resulting solution was centrifuged and the supamtawvas filtered. The amount of eslicarbazepindateeavas
determined by developing the chromatogram (400 spt) in triplicate by maintaining the chromatodriap
conditions. The spot for eslicarbazepine acetaferimulation was confirmed by comparing the &d densitogram

of the spot with that of standard.

Robustness

In this study, small changes in the composition aoldime of mobile phase and development chamberatain
time were made and their effects on the result®weamined. The study was done in triplicate abracentration
400 ng/spot of eslicarbazepine acetate. The resifteak area are expressed as % RSD and SE.

Limit of detection (LOD) and limit of quantificatio n (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 200, 400, 600, 800 and 1000pmi/asd the values were considered with a sigrabise ratio
of 3:1 and 10:1 respectively.

Accelerated degradation of eslicarbazepine acetate

Accelerated degradation was carried by exposiagithg to different stressed conditions.

A drug stock solution of eslicarbazepine acetatertly) was prepared in 10 ml methanol. This drugtsm was
used for forced degradation to provide an indicatdd the stability indicating property and spedtficof the
proposed method.

Acid and base induced degradation

To 1 ml solution of eslicarbazepine acetate 10 il HCl and 0.1 M NaOH were added separately. Theiséures
were refluxed separately for 4 h at 80°C respelstiv@ne micro liter (200 ng/ spot of eslicarbazepacetate) of
resultant solutions were applied on TLC plate aaketbped.

Hydrogen peroxide induced degradation

To 1 ml solution of eslicarbazepine acetate, 5 ;) (5% viv) was added. This solution was heatedaitiry
water bath for 10 min to remove completely the egcef hydrogen peroxide and refluxed for 4 h atG830®ne
micro liter (200 ng/spot of eslicarbazepine ac@tate@esultant solutions were applied on TLC plabtel developed.
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Dry heat induced degradation

Dry heat degradation of eslicarbazepine acetatecaaged out by placing the bulk drug into a haotaien at 80°C
for 2 h One micro liter (200 ng/spot of eslicarbazepingated of resultant solutions were applied on TL&@land
developed.

Photochemical degradation
10 ml solution of eslicarbazepine acetate was stubly exposing to direct sunlight for 48 h. Onermiliter (200
ng/spot of eslicarbazepine acetate) of resultdntisas were applied on TLC plate and developed.

RESULTS AND DISCUSSION

Development of TLC procedure

The TLC procedure was developed and optimized withiew to quantify the eslicarbazepine acetate ertnin
standard and in test samples. The mobile phaseneiumethanol: acetone (6: 2: 2 v/v/v) was optichized
selected by trial and error method on the basiesblution with a sharp and well defined peak at=R0.67+0.02

(fig. 3).
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Figure. 3: Chromatogram of eslicarbazepine acetatfR; = 0.67)

Calibration curve

The developed HPTLC method for estimation of ediaaepine acetate showed a correlation coeffi¢iént0.995)
with SD 10.34 and intercept 288.56 in the conceioimarange of 200—2000 ng/spot (Table 1) with respe the
peak area, (fig. 4) displays the calibration cwfeslicarbazepine acetate at 254 nm.

The linearity of calibration graphs and adherenfethe system to Beer's law was validated by cotiefa
coefficient. No significant difference was obserwedhe slopes and standard curves (ANOVA, p< 0.05)
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Figure. 4: Calibration curve of esliocarbazepine agetate

Table 1: Summary of linear regression and validatio data

Parameters HPTLC
Linearity range (ng/ spbt 200-2000
Correlation coefficient f) 0.995
Intra-day precision (n=3) 9.96 £ 0.94
Inter-day precision (n=3) 9.03+0.90
Limit of detection (ng/ spot) 200
Limit of quantification (ng/ spot) 800
Recovery (n=3) (%) 98.75%
Robustness Robust
Specificity Specific

Validation of the method

Precision

The results obtained from intermediate precisioe(iday) also indicated a good method precisidhth® data
were within the acceptance criteria which indicatieat the method was precise. In precision studiegtra and
inter-days, the resultant peak area for eslicafiaeeacetate determined at three different conagatr levels (200,
400, 600 ng/spot of eslicarbazepine acetate) shaeldSD (<1.8%) for inter- and intra-day variatiowhich

suggested an excellent precision of the methodI€T2b

Table 2: Precision study (n= 3)

Precision | Conc. (ng/spot)] R SD SE | %RSD
200 0.67| 5.310 177 1.390
Intra-day | 400 0.67| 9.960 332 1.772
600 0.67| 15.099 5.08 1.976
200 0.67| 5.008 1.66 1.374
Inter-day | 400 0.67| 9.032 3.001 1.548
600 0.67| 10.346 344 1.334

SD = standard deviation; RSD = relative standardiidéion; SE=standard error

Repeatability

The % RSD for repeatability of the drug was foundé (<2). The measurement of peak areas at tiffesedt
concentration levels showed low value of % R.S<2)((Table 3). Hence the proposed method for egiim is
proved to be repeatable in nature.
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Table 3: Repeatability study (n=3)

Conc. (ng /spot)| Area SD SE  %RSI
400 583.04| 10.482 349 1.79F
400 582.04| 7.261 242  1.23D
400 578.97| 8.136 217  1.40p

SD = standard deviation; RSD = relative standardiidéion; SE=standard error

Recovery and specificity studies

Results of the recovery study showed high efficjeat eslicarbazepine acetate from the samples. prbposed
method afforded recovery in the range of 96.25-886/7(Table 4). This confirms that the proposed weéttan be
used for the determination of eslicarbazepine sed@taformulations at different concentration leszel

The peak purity of eslicarbazepine acetate wassasdeby comparing their respective densitogranpeak start,
peak apex and peak end positions of the spotri(start, middle) = (0.32 -0.4) and r (middle, erdf0.4 -0.48).
Good correlation was obtained between standarcgamgle densitograms of eslicarbazepine acetate.

Table 4: Recovery study (n=3)

Concentration added | Concentration found
Levels (ng/ spot) (ng/ spot) %Recovery
80 0.32 0.316 97.75
100 0.40 0.395 96.75
120 0.48 0.474 98.75

Robustness of method

The % R.S.D. and SE of the peak areas was caldufatechange in mobile phase composition, mobilageh
volume, temperature, time from spotting to chrorgeaphy and time from chromatography to scanningifticate
at concentration level of (400 ng/spot) of eslieadpine acetate. The deviation obtained by delibariaanges in
various parameters % R.S.D (<2) (Table 5) whiclicaied that the developed HPTLC method was robust.

Table 5: Results of robustness testing

Parameters SD SE| %RSD
Mobile phase composition () 0.1ml 7.261 1.2 1.23D
Amount of mobile phase () 0.1ml 8.136 13 1.40%
Temperature () 5°C 9960 1/6 1.772
Time from spotting to chromatography (+) 5min 403 1.5 | 1.548
Time from chromatography to scanning (+) 5 min  80{41.7 | 1.797

SD = standard deviation; RSD = relative standard/idéion, SE=standard error

LOD and LOQ

Detection limit and limit of quantification were dod to be 200 and 800 ng/spot respectively, whialicate
adequate sensitivity of the method. The strongengunced effective diffusion of the eslicarbazenetate spot at
higher R value 0.6765 + 0.02 as against 0.65 + 0.02 inppoposed method (Table 1).

Stability indicating property

The number of degradation products with theivdkues at % recovery eklicarbazepine acetate was calculated and
listed in (Table 6).

Table 6: Summary of forced degradation study

Acid and base induced degradation

L Stressed Condition Eslicaorbazepine acetate| Degradation Product Figure
% R+ % R+
1 | Acid, 10 ml (1 M HCl reflux for 4 h at 80°C) 92+0.24 0.67 9.88+0.2 0.06, 0.17 fig.4
2 | Base, 10 ml (0.1 M NaOH reflux for 4 h at 80°C) 88.72+1.01 0.67 | 11.28+2.7| 0.07,0.18,0.70  fig.5
3 | Hydrogen peroxide, 10 ml, 5% v/\s® (reflux for 4 h at 80°C) 92.24+2.15 0.67 | 7.76x1.12| 0.05,0.16, 0.19 fig.§
4 | Dry heat (4 h at 80°C) 95.23+1.53 0.67 | 4.77x1.42 0.77,0.88 fig.7
5 | Photochemical stability (Daylight, 48 h) 98.89+0.36 0.67 1.11+2.5 0.51 fig.8

The chromatograms of acid and base degraded psdhotved additional peaks at\Rlue 0.06 and 0.17 in acid
induced degradation and 0.07, 0.18 and 0.70 in lracheced degradation respectively. The % recoveoies
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eslicarbazepine aceate at the level of 90.12% ith @ed 88.72% in basic condition suggested thatadlazepine
acetate undergoes degradation under acidic (fign8)basic conditions (fig. 6).

Track 2.,10:

o 046 o o
Rt

Figure. 5: Chromatogram of acid [ 1 M HCI ( reflux for 4h at 80°C)] treated sample
Peak 1- degradant [R0.06], Peak Zegradant —[R=0.17], Peak 3 — Eslicarbazepine aceatef R.67]

Track 1.,1D:

o. 046 o. 0.

Figure. 6: Chromatogram of base [ 0.1 M NaOH (reflux for 4 h at 80°C)] treated sample
Peak 1- degradant [R0.07], Peak 2-degradant [R=0.18], Peak 3- Eslicarbazepine aceatefR.67], Peak 4- degradantfR0.70]

Hydrogen peroxide induced degradation

The chromatogram of hydrogen peroxide showed thdektional peaks at;Rralue 0.05, 0.16 and 0.19 (fig. 7) other
than the standard peak of eslicarbazepine acdtaée% recovery of eslicarbazepine acetate at tred tef 92.24%
suggested that eslicarbazepine acetate showeddd¢igraunder oxidative condition.
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Track 3.10:

Figure .7: Chromatogram of hydrogen peroxide [5% w H,O, (reflux for 4h at 80°C)] treated sample
Peak 1- degradant [R0.05], Peak 2-degradant [R=0.16], Peak 3- degradant [R0.19], Peak 4- Eslicarbazepine aceatg{f®.67]

Dry heat degradation
The sample degraded under dry heat showed twoiadlitpeaks at Rvalue 0.07 and 0.88 (fig. 8) other than the

standard peak of eslicarbazepine acetate. The 8tegcof eslicarbazepine acetate at the level d3% suggested
that eslicarbazepine acetate undergoes mild detipadander dry heat condition.

Trak 2.0

EAL) o O o

Figure. 8: Chromatogram of dry heat [4h at 80°C] teated sample
Peak 1- degradant [R0.07], Peak 2- eslicarbazepine acetate{®67], Peak 3- degradant [R0.88]

Photochemical degradation
The sample exposed to photochemical degradatiowesh@dditional peak at:R= 0.07 (fig. 9) other than the

standard peak of eslicarbazepine acetate.The %agcof eslicarbazepine acetate at level of 98%ctvisiuggests
that eslicarbazepine acetate undergoes mild detipadander photochemical degradation.
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Figure. 9: Chromatogram of photolytic [4h at 80°ClJtreated sample
Peak 1- degradant [[R0.51], Peak 2- eslicarbazepine acetate{®R67]

CONCLUSION

The developed HPTLC method enables accurate, presigsecific and stability indicating TLC method for
determination of eslicarbazepine acetate. Stadistmalysis proves that the method is reprodudibieroutine
analysis of eslicarbazepine acetate in pharmaadutosage form without interference from excipiehte
developed method was able to separate the drugifsodegradants hence can be successfully appdiedstability
indicating one.
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