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ABSTRACT

The present study focuses on the devel opment, validation and force deg-
radation studies of Pregabalin using high performance thin layer chroma-
tography (HPTLC). The method was devel oped by optimizing the mobile
phase with butanol: methanol: water : glacial acetic acid with aratio of 8: 1:
1: 0.1. A good correlation coefficient was observed in the concentration
range of 200 ng/spot- 1000 ng/spot. The devel oped method was validated
for intraday and inter-day precision and low percentage RSD values of
1.65 and 1.73 % respectively, were observed indicating the suitability of
the developed method. The proposed method was also used for assay of
capsules. Recovery studies were performed and it was found that the
method is accurate, sensitive and selective for the analysis of the drug.
Force degradation studies were carried out using | CH tripartite guidelines
and found that the drug is stable in neutral, acidic, thermal and photolytic
conditions. However, it showed adegradation of approximately 54.99 % on
exposure to alkaline stress conditions and 55.13 % on exposure to the
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oxidative stress conditions.

INTRODUCTION

Purity, quality, efficacy aretheimportant featuresfor
thestability of thebulk drugsand pharmaceutica dosage
forms. Internationd Conferenceon Harmonization (ICH)
published guidelinesonAnalytical Method Validation
(Q2B), Sahility testing of new drug substancesand prod-
ucts, (Q1A (R2)) and Photostability testing of new drug
substances and products (Q1B), are used as a
mandidatory stepsfor checking thequality of the bulk
drugsand pharmaceuticd dosageformsin Qudity Con-
trol [aboratories. Vdidationtdlshow good themethodis
specificaly whether itisgood for theintended applica
tion or not. Themethod validation isacontinuouspro-

© 2013 Trade Sciencelnc. - INDIA

cessand themain goal isthat the analytical dataisin
confidencefor theintended use. Thusthemethod vaida
tionisthemgor concernintheactivity of anaytica chem-
istry laboratories. Theinformation obtained from stress
testing can be used for recommending storage condi-
tions, formulation and devel opment of dosageformsand
their gppropriate packaging design¥,

Pregabdin, (S)-3-(Aminomethyl)-5-methylhexanoic
acidisagabapentin-likeagent that hasbeen gpprovedin
U.S. for trestment of painful diabetic neuropathy (PDN),
post herpetic neurdgia(PHN), partid seizures(PS), and
fibromydgia(FBM)2. Pregabalin bindsto thed pha-2-
delta(A2D) receptorsof anauxiliary subunit associated
with voltage-gated ca cium channelsin central nervous
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sysemtissues, andthereby inhibitsinflux of calcdumand
release of glutamate, norepinephrine, substance P, and
other neurotranamitters. Itiswhiteto off-whitecrystal -
linesolidwith PKavauesof 4.2and 10.6°3. It isfredy
solubleinwater and both basi c and acidic aqueous ol u-
tions. Pregabdin undergoesnegligiblemetabolismin hu-
manswithmeanrend dearancewasestimatedtobe67.0
t080.9 ml/mininyoung hedthy subjects. Till dete, vari-
ousandytica methodshave been reported for thedeter-
mination of pregabaininbulk and pharmaceuticd prepa-
rationsafter derivatizationviz., enantiosd ectivechromato-
graphic determination after precolumn derivatization us-
ing Marfey’s reagent™, spectrophotometric determina
tion using 2,3-dichloro-5,6-dicyano-1,4-benzoquinone
(DDQ) and 7,7,8,8-tetracyanoquinodimethane
(TCNQ)®™ and spectroflourimetric determination using
7-chloro-4-nitrobenzofurazon (NBD-CI)®. Various
methods have al so been established for enantiomeric
separation of thedrug viz., HPLC using tendon mass
spectrophotometry!”, thedrug can also beestimatedin
serumand plasmaviavalidated sengtive HPL C meth-
ods®9, Stability parametersof Pregabalin hasnot been
reported anywhereintheliterature. Hence an attempt
hasbeen madeto develop and vdidateaHPTLC method
for andyzingthedrugusing ICH guiddines

EXPERIMENTAL

Apparatus

Stability studieswere carried out onthe HPTLC,
CAMAG (Switzerland) with CAMAG auto sampler,
CAMAG TLC scanner and WINCAT software.

Reagents

Pregabalin wasgifted by Ranbaxy Ltd, India. All
reagents used were of analytical grades. Butanol
(Quaigensfinechemicds, India), methanol (Quaigens
finechemicals, India), glacid aceticacid (Merck lim-
ited, Mumbai, India).

Chromatogr aphy conditions

Chromatography was performed on 20 cm x 10
cm auminium-backed plate coated with 0.2 mm layer
of slicage 60F,,, (E.Merck, Germany). Sampleswere

appliedtothe plates as 6 mm bands, 10 mm apart, by
means of aCamag (Switzerland) automatic sampleap-
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plicator fitted with acamag microliter syringe. A con-
stant application rateof 150 nL/swasused. Linear as-
cending devel opment of the platesto adistance at 80
mmwasperformed with Butanol: Methanol: Weter: Gla-
cia aceticacid, 8:1:1:0.1 v/v, asmobilephasein atwin-
trough glasschamber previoudly saturated with mobile
phasefor 10 minutesat room temperature (25°C). After
devel opment the platewas scanned at 390 nm by means
of aCamag TLC scanner in absorbance mode using
deuterium lamp. Thedit dimensionswere5mmx 0.45
mm and the scan speed was 20 mn/s.

M ethod devel opment

The method has been devel oped by optimizing the
mobile phasefor the determination of pregabdininbulk
drug andin pharmaceutica preparation using different
solventslikechloroform, acetonitrile, glacid aceticacid,
butanal, ethanol, methanol, and water. Thesuitability of
the mobile phase was decided based on sensitivity of
theassay, thetimerequired for theanalysisand theuse
of readily available solvents.

Method validation
(@) Linearity

Stock solution of 100 pg/mL was prepared in wa-
ter and different volumesof dilutionsi.e., 2, 4,6, 8, and
10 pL was applied on the 20 cm x10 cm pre-coated
TLC plateintriplicate usng Camag (Switzerland) au-
tomatic sampleapplicator fitted withaCamag micrilitre
syringe. Theplateisalowed to developintwim-trough
chamber having Butanol: Methanal: Weater: Glacid acetic
acid, 8:1:1:0.1 v/v asmobile phasefor 45 minutes at
room temperature.

(b) Precison
Precison wasdetermined by two methodsi.e., re-

peatability and intermediate precision according to the
ICH guiddines.
(A) Repeatability

Repeatability of the devel oped method wasinves-
tigated by interday variationi.e., determination of the
threedifferent concentration intriplicatein three con-
secutivedays.
(B) Intermediateprecision

Intermedi ate precis on of thedevel oped method was
investigated by intraday precisoni.e., determination of
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thethree concentrationintriplicateinasingleday.
Assay procedurefor themarketed preparations

For the preparation of the samplesolution ten cap-
suleswerewel ght and powder, then aportion of powder
equivaent to 10 mg of PGB weretransferredinto 100
mL of volumetricflask and volumewas made upto 100
mL withdidtilledwater. Tenmicrolitreof theabovesample
solutioni.e, 1 pg/mL is spotted on pre-coated TLC plate
using aCamag (Swizerland) automeatic sampleapplica
tor fitted with aCamag microlitresyringeand devel oped
intwin-trough chamber having Butanol: Methanol: Wa:
ter: Glacid aceticacid, 8:1:1:0.1 v/v asmobile phasefor
45 minutesat roomtemperature.

Recovery

The recovery study was performed to check the
accuracy of the devel oped method. For therecovery
studiesthreedilutions equivaent to 30, 100, 150 pg/
mL were prepared by spiking 10, 150 and 250 ug/mL
with 50 pg/mL respectively, similar concentrations were
prepared form stock. 10 pL/spot of each dilution were
spotted on the pre-coated TLC plate using aCamag
(Switzerland) automatic sampleapplicator fitted witha
Camag micralitresyringe.

Robustness

Robustness of the devel oped method was seen by
deliberately changing the mobile phase concentration,
timeof devel opingthe plateand activation of plateand
the effect on theresultswas examined.

Limit of detection (LOD) and limit of quantitation
(LOQ)

Thedetectionlimit and quantitation limit wereca -
culated by thefollowing formula
LOD=3.3¢/S
LOQ=100/S

Where,
“o” is the standard deviation of the response and”’S” is
thedopeof thecaibration curve.

For cedegradation studies

Force degradation studieswerecarried out by neu-
trd hydrolyss, acid hydrolysis, akdinehydrolyss, oxi-
dation, therma degradation and photo stability studies
according tothe ICH guidelinesand Guidancefor the

—= Fyll Paper
Conduct of Stress Testing of Drug Substances™.
Hydrolysisstudies
(a) Neutral hydrolysis

Samplesof thedrug at aconcentration of 100 pg/ml
wereprepared for each gepwithdistilled water and were
tested both beforeand after exposureto therespective
dressconditions(25°, 40° and reflux respectively). These
sampleswerethen andysed by HPTLC system. Thearea
under the curve at O-point was taken as 100% of the
drugfor each set. Thereforetheamount of drug remain-
ing after exposureto the stressed conditionswas cal cu-
lated correspondingto thevauesat O point.

(b)Acid and alkalinehydrolysis

Samplesof thedrug at aconcentration of 100 pg/ml
were prepared for each step with variousnormalities of
HCl and NaOH (0.1N, 1N, 2N and 5N), and were
tested both before and after exposure to these condi-
tions. These sampleswere then anaysed by HPTLC
system. Theareaunder the curve at O-point wastaken
as100% of thedrug for each set. Thereforetheamount
of drugremaininginal thetreated samplesafter expo-
sure to the stressed conditions was cal cul ated corre-
sponding tothevauesat O point (untreated sample).

Oxidation

Samplesof thedrug at aconcentration of 100 pg/
ml were prepared with 1% of H,O,, and were tested
both before and after exposureto varying strengths of
H,0, viz., 30%, 10%, 3% and 1% for 1 day, 6 h, 3h
and 30 minutesrespectively. These sampleswerethen
analyzed by HPTL C system. Theareaunder thecurve
at O-point wastaken as 100% of thedrug for each set.
Thereforetheamount of drug remaining after exposure
to the stressed conditions was cal cul ated correspond-

ingtothevaluesat O point.
Photo-degradation
(@) Instrumentation

The photostability studieswere carried out inthe
stability chamber (KBWF 240, WTB Binder, Germany)
equipped with light source (option 2) asspecifiedinthe
ICH guidelinesQ1B and maintained at 40°C and 75%
RH. Thesampleswerewithdrawnintimeintervalsfor
3months.

Thefollowing study was carried out on thedrug
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both in solid and solutionforms. Thesamplesfor stress
studieswere kept in stability chamber (KBWF 240,
WTB Binder, Germany) equipped with light source (op-
tion2) asspecifiedinthel CH guiddinesQ1B and main-
tained at 40°C and 75% RH. Two sets of the test
samplesof thedrug were prepared insolid and solution
state. Each set comprised of awrapped and unwrapped
sample. Protected samples(e.g., wrappedinauminum
foil) were used asdark control sto evaluate the contri-
bution of thermdly induced changetothetota observed
change, thesewered so placed dongsidethe unwrapped
samples. Samplesof thedrug at aconcentration of 100
ng/ml were prepared for each step with water in tripli-
cate, and were analyzed before and after exposureto
thestressconditionsby HPTLC system. Theareaun-
der thecurveat O-point wastaken as 100% of thedrug
for each set. Thereforethe amount of drug remaining
after exposureto the stressed conditions was cal cu-
lated corresponding to the values at O-point. The
sampleswerekept therefor aperiod of three months.
Analysisof both the solid and solution sampleswas

performed at regular intervals of O-day, 15th-day, and
90th-day. Thesampleswerethen analyzed by HPTLC.

Thermal degradation

Thermal degradation study isperformed by keep-
ing the powder at 70°C for 15 days. The standard and
stressed samplewas analyzed by dissolving 100 mgin
100 mL of water and analyzed usingHPTLC.

RESULTSAND DISCUSSION

Optimization of themethod

AnHPTLC method was optimizedin order to de-
velop an gtahility-indicating assay method. Thedrug ref-
erence standard was spotted onthe TLC plateand de-
v oped usngan optimized mobilephaseshownin TABLE
landandyzed using HPTLC CAMAGTLC scanner. A
well defined spotswere observed whenthechamber is
sturated with butanol: methanol: water: glacid aceticadd,
8: 1:1: 0.1 v/v asmobilephasefor 45 minutesat room
temperature. The R, vauesof 0.36+0.05 were obtained.

TABLE 1: Optimization of the mobile phase

M obile Phase Used

S.No. - Remarks
Solvents Ratios
1  Ethylacetate: methanol: water: dimethylsulfoxide 10: 6:4:1  No Spots were obtained
2 Butanol: Ethanol: Water 9:7:4 Tailing
3  Butanol: Glacial acidic acid: Water 9.3:0.25: 0.5 Tailing
4  Chloroform: Ethanol: Water 811 No Spots were Obtained
5  Butanol: Methanol: Water 9:7:4 Tailing
6  Butanol: Methanol: Water 811 No Tailing
7  Butanol: Methanol: Water: Glacial acidic acid 8:1:1:0.1 Well defined Spots were obtained

Method validation
(a) Linearity

Good linearity rel ationship wasfound between the
peak areasat the concentration range of 200 ng/spot —
1000 ng/spot. Theregression equation wasfound to
bey= 14.94x+5962 with r2 value of 0.996 as shown
inFigure 1. Scanning profile of TLC chromatogram of
200, 400, 600, 800 and 1000 ng/spot of pregabalin
and Chromatography of standard pregabain (1000 ng/
gpot) wasshownin Figure 2 and Figure 3.
(b) Precision
Theresultsof repeatability and intermediate precision
areshownin TABLE 2. The devel oped method was
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foundto be preciseasthe% RSD wasfound to beless
than two asrecommended by ICH guidelines.

25000
y=14.94x+ 5962.
20000 R’ =0.996 —
&
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Figurel: Linearity plot of pregabalin

800 1000

Assay for marketed preparations

Thedevel oped method wastested for themarketed
preparationsand found that the method isaccurateand
precision asit indicated an excellent percentage recov-
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ery of 102.66% with no interference of the excipients
present inthe capsules.

All tradkes @ 2900 nm

Figure2: Scanning profileof TL C chromatogramsof 200.
400, 600, 800 and 1000 ng/spot of pregabalin
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Figure3: Chromatogram of standard pregabalin (1000 ng/
spot) with Rf value 0.36+0.05, mobile phase butanol: metha-
nol: water: glacial acidicacid (8:1:1:0.1)

TABLE 2: Precision studies (n=3)

Concentration Repeatability Inter mediate
(ng/spot) MeantS.D % RSD MeantS.D % RSD
200 8521.2+129.05 151 9424+163.85 1.73
600 1514824334 159 15144.1+238 157
1000 19775+326.63 1.65 18321£110.06 0.60
(a) Recovery

Recovery studies was carried out for the devel-
oped HPTL C method and found that the average per-
centage of recovery was 104% whichindicates good
accuracy for the devel oped method.

(b) Robustness

Robustness of the devel oped method wastested
by deliberately changing the mobile phase, devel op-
ment time and optimi zation time and found that thede-
veloped method isrobust as thereis no remarkable
changeinthe areaand percentage RSD asshownin
TABLE3.

(c) Forcedegradation studies

—— Fyll Peper
(A) Neutral hydrolysis

Theforcedegradation sudiesin neutrd conditions
werecarried out using ICH guiddinesandtheresultsof
thestressstudieswereillustratedin TABLE 4. Thedrug
peak showed decreased in area after 24 hours of re-
flux, which clearly indicatesthat thedrugisstablein
neutral conditions.

TABLE 3: Robustnessstudies

SNo. Parameters Concentration Area % RSD
(ng/spot) (ng/spot)
Development of 200 8856.4 19
1 TLCplatefor one 600 16250.2 1.9
hour 1000 196589 19
Development of 200 8766.6 06
2  TLCplatefor thirty 600 15768.9 0.5
minutes 1000 202258 10
Development of 200 8965.9 05
3 TLCplatein15ml 600 15887.9 1.6
of mobile phase 1000 207738 15

TABLE 4: Extent of decomposition obser ved on exposureto
neutral hydrolytic stressconditions

Time of Amount Extent of
S.No Temperature L o
Exposure Remaining Decomposition
1 2h 25°C 101.1% None
2 8h 40°C 100% None
3 12h Refluxing 82% None
4 24h Refluxing 22.7%  Sufficient

(B)Acidicand alkalinehydrolysis
Thesgtressstudieswerecarried out in acidic condi-
tionsusing ICH guidelinesand theresultswereillus-
trated in TABLE 5. Thedrug peak did not show any
decreasein the pesk areaeven after 2 daysof refluxing
in5N HCI, whichindicated that thedrugishighly stable
inacidic conditions. However, the drug peak sufficient
degradationinadkainemediumi.e gpproximately 55%
drug was left after exposureto 0.1 N NaOH for 8 h.
The chromatograms of PGB before and after reflux in
akdineconditionsareshownin Figure4 and Figure5.

(C) Oxidation

Peak area decreased sufficiently upto 54%, after
oxidativestressconditionsin 1% H,O, for threehours.
Chromatographic peak before and after stress condi-

tionswere shown in Figure 6 and Figure 7. Further-
more no extrapeakswere observed in the chromato-
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gram, indicating theformation of non-chromophoric
degradation products.

TABLE 5: Extent of decompaosition observed on exposureto
alkaline stress conditions

s Strength  Time Amount Extent
N6 of Acid of Temperature Remaining of
" (HCI) Exposure (%) Decomposition
1 0.1N 8 hours Refluxing 97.6 None
2 IN 12 hours Refluxing 9743  None
3 2N lday Refluxing 98 None
4 5N 2days Refluxing 101 Not Sufficient
G600 —
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400 —
300 -
200 -
100 -
L J
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Figure4: Chromatogram of thedrugbeforerefluxin 0.1N
NaOH
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Figure5: Chromatogram of PGB after reflux for 8 hrsin
0.1 N NaOH

(D) Photostability studies

The photolytic studieswere conducted on both the
drug solution and powder drug sample. The stressed
sample was anayzed by HPTLC after proper expo-
sureand theresult obtained areillustrated in TABLE6.
Peak areadid not decrease sufficiently. Fromthere-

000 020 040 080 080

sultsof the degradation studiesit wasobserved that the
drug was photostablein the solid and solution state.
No sufficient degradation of drug was observed even
after 90 daysi.e., 3monthsof exposureand thereisno
changein the color of the solution or powder.
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Figure6: Chromatogram of PGB beforeexposuretooxidative
stress
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Figure7: Chromatogram of PGB after exposuretooxidative
stressconditions (3 hrswith 1% H,0,) Photostability studies
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TABLE 6: Extent of decomposition observed inthedrugin
solid sateand in solution formkept under photo-degradation

conditions

S. State State of Time Amount Extent of
No of drug Exposure  (days) Remaining (%) decomposition
0 100 None
Unwrapped 15 104.73+1.00 None
) 20 102.53+0.99 Not sufficient
1 Solid
0 100 None
Wrapped 15 102.26+0.47 None
90 101.12+0.02 Not sufficient
0 100 None
unwrapped 15 100.19+0.19 None
. 20 100.12+0.04 Not sufficient
2 Solution
0 100 None
Wrapped 15 104.25+0.05 None
30 98.98+0.01 Not sufficient
(E) Thermal degradation

Thermal degradation studieswere carried out on
powder by keepingit in 75°C for 15 days and it was
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found that the peak areasdid not decrease which indi-
catingthat thedrugisthermaly stable.

CONCLUSION

Thusthe developed HPTLC method was found
to be accurate and sensitive for the determination of
thedrug in both bulk aswell as pharmaceutical for-
mulations. Thevalidated results show that themethod
hasgood linearity and % RSD vauesarefound to be
within the acceptable range. The overall inference
drawn from above stability study isschematicaly in-
dicatedinTABLE7.

TABLE 7: Overall inferenceof stresstesting studies
S.No.

Stress Condition Interpretation

1 Neutral hydrolysis Stable

2 Acidic hydrolysis Stable

3 Alkaline hydrolysis Susceptible

4 Oxidation Susceptible

5 Photo-degradation Stable

6 Thermal degradation Stable
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