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ABSTRACT

A high performanceliquid chromatographic method is presented for the determination of Ezogabine and itsimpuri-
ties in the presence of its degradation products using a reverse phase C18 column at ambient temperature with
mobile consisting of 0.01M di potassium hydrogen phosphate pH 7.6 and acetonitrile. The flow rate was 0.8ml/min.
Quantitation was achieved with wavel ength at 254nm. The proposed method was validated for specificity, linearity,
accuracy, LOD, LOQ, precision and robustness. The method was found to be suitable for the quality control of

Ezogabine in bulk drug and dosage form aswell asthe stability indicating.

INTRODUCTION

Ezogabineisan anticonvul sant used asan adjunc-
tivetreatment for partial epilepsesintreatment experi-
enced adult patientsYl. Ezogabine (ethyl (2-amino-4-
((4-fluorobenzyl) amino) phenyl) carbamateworkspri-
marily asapotassium channel opener, by activating a
certain family of voltage gated potassium channelsin
the brainiz4,

Theliteraturesurvey reved sthat Ezogabinehasbeen
determined using anumber of techniquesincluding LC-
MS58, potentiometry™®, residual solvents by GC9,
and assay by HPL CI*1%, Theaim of thiswork wasto
devel op stability indicating methodsfor determination
of Ezogabineand itsimpuritiesin the presenceof its
degradantsusing HPLCin bulk drag and dosageform.

EXPERIMENTAL

Chemicals& reagents

TheHPLC gradeacetonitrileand anaytical grade
di potassium hydrogen phosphate and phosphoric acid
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were purchased from Merck, Mumbai. High purity
water was prepared by usingaMillipore Milli Q plus
water purification system. Pureof al impuritiesnamely
IMP-1, IMP-11, IMP-111, and Ezogabine asagift.
Chromatogr aphicconditions

All andyseswereperformed using Shimadzu 2010
equipped with UV detector with empower software.
Buffer consisted of 0.01M dipotassium hydrogen phos-
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Figurel: Chemical structureof Ezogabine
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4-fluorobenzaldehyde
Figure2: impurity-I
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Figure4: Impurity-I11
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phatein water (1.74g of K2HPO4 in 1000 ml of wa-
ter) pH adjusted 7.6 with phosphoric acid. AnXBridge
C18(4.6x150) mm, 3.5 um column and gradient mix-
tureof solutionA (Buffer) solution B (Acetonitrile) used
asstationary and mobile phaserespectively. Thegradi-
ent program was set as (T/%B) 0/30, 45/70, 50/70,
51/30 and 60/30. Acetonitrile used asdiluent. The col-
umn oven maintained at 25°c witha0.8 ml flow rate.
Aninjection volume 10ul was used. The elution com-
poundswere monitored at 254 nm.
Preparation of ssandar dand sample solutions

A stock solution of Ezogabine (mg/ml) is prepared
by dissolving the gppropriateamount of Ezogabinesolid
inthediluent. Working solutionsof 0.10% and for im-
purities 0.10% are prepared from the stock solution
for the determination of related substances respectively.
The drug product equivalent to 100mg of sampleis
transferred to 100ml flask dissolved and diluent vol-
umewith diluent (mg/ml). this solution then filtered
through a0.45u nylon membrane filter.

RESULTSAND DISCUSSION

M ethod development optimization
Themain objective of the method wasto separate
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Figure5: Wavelength spectrum of impurity-I

Ezogabinefrom itsknown impuritiesand degradants
by reverse-phase chromatography. Ezogabineand its
related impuritieswavel ength was selected as 254nm
Figure (5-9) at this wavelength impurity are shown
maximum absorbs. Mobile phase sdl ected asdipotas-
sum hydrogen phosphate, pH 7.6 with phosphoricacid,
inlow pH Ezogabine and impuritieswere co-€l uted.
Different column such as zorbax XDB-C18, Inertsil
ODS columnsare used, but Ezogabine peak was not
sharp. In XBridge C18 (4.6x150) mm, 3.5 um column
Ezogabineanditsimpuritiesaresharpandwell resolved.

Thegradient program was set as (T/%B) 0/30, 45/70,
50/70, 51/30 and 60/30. Acetonitrile used as diluent.
The column oven maintained at 25Uc with a 0.8 ml
flow rate. Aninjection volume 10ul was used. After
many logicd trids, chromatographic condition wases-
tablished such that which could be suitablefor separa-
tion of drug-degradation products and drug-three
known impurities. Using the optimized conditions,
Ezogabineanditsknownimpuritieswereseparated with
aresolution of greater than 2. The system suitability,
resultsaregivenin TABLE 1.
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Figure6: Waveength spectrum of impurity-I1
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Figure8: Waveength spectrum of Ezogabine
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Figure9: Comparewaveength spectrum

Analytical method validation

The proposed method was validated as per ICH
guiddined?®,
Specificity

Itisperformed by injectingindividua impuritiesand
found well separated with an Ezogabinedrug substance
known and unknown impurities. Tofurther evduatethe
stahility indicating the power of theanadytical method,
Ezogabine was subj ected to stresstesting as per ICH

Hnalytical CHEMISTRY o

recommended test conditions. Intentional degradation
was attempted with astresscondition of UV light (1.2
Million Lux hours), heat (80°C, 7days), acid (0.1N HCI,
80°C, 24hrs), base (0.1N NaOH, 12hrs, 80°C), oxi-
dation (3% H202, 24hrs room temperature).
Ezogabinewasfound to degrade significantly in base
hydrolysisand oxidation, whereastheimpuritiesare
found well separated and found method is specific.

Precision and intermediate precision
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TABLE 1: Validation results
Validation parameter Imp-I Imp-11 Imp-111 Ezogabine
System Precision
%RSD of peak area 0.57 0.35 0.34 0.47
Resolution 2.2 35.7 11.26
Tailing factor 1.02 11 1.13 11
Column efficiency 7454 8863 58024 17233
Linearity
Slope 148787 83494 96557 39630
I ntercept 0.2 0.4 -2.3 -0.7
r2 0.9995 0.9999 0.9985 0.9996
Quantitation limit (%) 0.005 0.008 0.010 0.015
Detection limit (%) 0.002 0.002 0.003 0.005
Precision at QL 2.1 2.3 17 2.0
Accuracy mean%recovery at
QL 98.8 97.2 98.7 NA
50% 98.6 100.0 98.5 NA
100% 98.6 99.5 99.4 NA
150% 100.0 101.0 100.4 NA
Method precision 11 0.6 04
Intermediate precision
%RSD 0.7 0.6 0.7 NA

The precision of themethod repestability wasveri-
fiedinjecting six individual preparationsof Ezogabine
(mg/ml) spiked with 0.10% of itsthreeimpurities. The
intermediate precision of the method was also evalu-
ated using six independent sampl e preparations spiked
t0 0.10% of itsimpuritiesat 100% of the target con-
centrations as defined by the method. The precision
%RSD for the content of al threeimpuritieswereless
than 2%. Theresultsobtained intheintermediate pre-
cison study for the%RSD of thethreeimpuritieswere
lessthan 3.0%, confirming the high precision of the
method. Theresultsareshownin TABLE 1.
Sengitivity

TheLOD wascal culated for each compound asa
signal-to-noiseratio (S/N) of gpproximately 3:1. It was
determined by serid dilution of standard solution. While
the LOQ should be estimated as an S/N of approxi-
mately 10:1. Thelimit of detection of imp-1, imp-II,
and imp-I11 were0.002, 0.002, and 0.003, (of analyte
concentration mg/ml). Under the same conditions, the
LOQ were0.005, 0.008, and0.010. Theprecision of
all impuritiesLOQ waslessthan 2%. Theresultsare

showninTABLE 1.
Linearity and range

Under the optimum conditionslinearity was stud-
ied using six concentration rangesfrom LOQ to 150%
for Imp-1, Imp-11, Imp-111 and Ezogabine. Thecdibra-
tion curveswere devel oped by plotting peak areaver-
susconcentration (n=6). TheLinear cdibration plot for
the method was obtained over the calibration ranges
tested from LOQ to 150% for imp-I, imp-11, imp-I1l
and Ezogabine. The correlation coefficient obtained was
gregter than 0.999for dl threeimpuritiesand Ezogabine.
Theresultsareshownin TABLE 1.

Accuracy

The accuracy studieswere performed to verify the
closenessof agreement between the expected valueand
thevaluefound. Inthecase of chemicd purity method
model solutionswere prepared at 3concentration lev-
elsof therelated substance. Closetothe LOQ, 0.05%,
0.1% and 0.15% of the specificationleve. Therecov-
eryisfurther calculated by using formulaand theresults
werefound to be up tothemark and tabledin TABLE
1. Recovery of thethreeimpuritiesin Ezogabineranged
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Figure10: Typical chromatograms of (a) Blank; (b) standard; (c) sample; (d) 50% spiked; (€) 100% spiked; (f) 150%

spiked; (g) acid; (h) base; (i) oxidation

from 97.2t0101.0. Theresultsareshownin TABLE
1, anditisobserved that the method isaccurate within

thedetermined range.
Robustness

Dedliberate variationsin method parameterswere
doneto therobustness of therdated compound method

evauatemethod reliability. Theflow rateof themobile
phasewas0.8ml/min, to study the effect of flow rateon

theresolution; it was changed by 0.1 unitsfrom 0.7 to
0.9 ml/min. The pH of the mobile phase was 7.6; to

study thepH ontheresolutionwasstudied 7.5and 7.7.
Close observation of analysisresultsfor deliberately
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changed chromatographic conditions(flow rateand pH)
reved ed that theresol ution between closdy dutingim-
purities, namely Imp-1 and Imp-I1 has been always
greater than 2.0, illustrating the robustness of the
method.

Solution stability

Solution stability of EzogabineanditsImpuritiesin
therelated substance, method was carried out by spiked
samplesolutionsin tightly capped volumetric flasks at
room temperaturefor 48hrs. Content of impuritiesimp-
[, Imp-I1, Imp-111 and Ezogabinewere determined for
every 24hrsinterval up to the study period. No signifi-
cant changeswere observed in the content of imp-I,
imp-I1 and imp-111, during the solution stability and
mobile phase stability experiments. Date confirmsthat
sampl es sol utionsand mobile phase stability used dur-
ing related substance, determination werestableupto
the study period of 48hrs.

CONCLUSION

A smple, specific, linear, precise, and accurate RP-
HPL C method has been devel oped and validated for
determination of Ezogabineand itsimpuritiesin bulk
drug and dosage form. The method was successfully
validated in accordancewith ICH guiddines. Thefine
validation results showed that the proposed method
could also considered asareliable, convenient and sen-
stivequality control supplement for theroutinedeter-
minations of Ezogabinein bulk drugand dosageform.
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