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ABSTRACT

A simple and new isocratic polar mode chiral HPLC method has been
developed for the enantiomeric separation of sertraline hydrochloride in
bulk drugs and dosage forms with an elution time of about 15 min. The
separation was achieved on immobilized amyl ose based chiral stationary
phase (Chiral pak-1A) using 0.1% diethylaminein methanol asmobile phase.
The mobile phasewasdelivered at 0.7 mL min flow and the detection was
monitored at 220 nm using ultraviol et detection technique. Theresolution
(Ry) betweenthe sertralineand its (R, R)-enantiomer was found to be more
than 4.0. The method shows0.005ug aslimit of detection (LOD) and 0.015ug
as limit of quantification (LOQ) for (R, R)-sertraline, for 10ulL injection
volume. The validated method yield good results regarding precision,
linearity and accuracy. The developed method shows excellent linearity
(R?>0.999) over arange of LOQ1t00.3%for (R, R)-sertraline. The percent-
age recovery of (R, R)-sertraline ranged from 98.3 to 101.8 in bulk drug
samples and in pharmaceutical dosage forms. Robustness studies were
also carried out on the develop method. The sertraline hydrochloride
sampl e solution stability and mobile phase stability studies were carried
out and the results were found to be satisfactory for astudy period of 48h.
© 2008 Trade Sciencelnc. - INDIA
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INTRODUCTION

sertraline hydrochloride, theactiveingredientin
Serlift®isan anti depressant for oral administration.
sertraline hydrochloride described chemically as(cis-
(1S 495)-N-methyl-4-(3, 4-dichlorophenyl)-1, 2, 3, 4-
tetrahydro-1-naphthaenamine hydrochloride) (Figure
1)ischird innature. Itischemicdly unrelatedtotricy-
clic, tetracyclic, or other available antidepressant
agents. sertralinehydrochlorideisanove drug sub-
stance bel onging to the group of selective serotonin

reuptakeinhibitors (SSRIs) inthebrain. Itisused to
treat depression, panic disorder, obsessive-compulsive
disorder (OCD), post-traumatic stress disorder
(PTSD), social anxiety disorder (socia phobia), and a
severeform of premenstrual syndrome called premen-
strual dysphoric disorder (PMDD)®*, sertraline hy-
drochlorideworksby hel ping to restore the bal ance of
certain natural substancesin the brain known asneu-
rotransmitters.

Enantiomersof racemic drugs often differ in phar-
macokinetic behaviour or pharmacologica action®. The
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SASE
Cl
Sertraline Hydrochloride

Cis-(1S, 4S)-N-methyl-4-(3, 4-dichlorophenyl)-1, 2,
3, 4-tetrahydr o-1-naphthalenamine hydrochloride

NH 2,

.HCI
Cl

(R, R) SertralineHydrochloride

Cis-(1R, 4R)-N-methyl-4-(3, 4-dichlorophenyl)-1, 2,
3, 4-tetrahydro-1-naphthalenamine hydrochloride

Figurel: Sructuresand labelsof sertralinehydrochlo-
ride, (R, R) sertralinehydrochloride

devel opment of anayticad methodsfor thequantitative
analysisof chiral materialsand for the assessment of
enantiomeric purity isextremely chalengingduetothe
fact that enantiomerspossesvirtual ly identical proper-
tied”. Although many anaytica techniquescan beem-
ployed to achievethis, themost widely used isliquid
chromatography (LC) employing achiral stationary
phase (CSP)&19,

A few andytical methods hasbeenreportedinthe
literaturefor anaydsof sertrdineincudedetermination
of sertralinein bulk drug, tabletsand capsulesusing
hydroxypropyl--cyclodextrin asmobile phase addi-
tive™, quantification of sertraine sterecisomershy eec-
troki netic chromatography!?, anadysisof cis-transiso-
mers and enantiomers of sertraline by cyclodextrin-
modified micdlar € ectrokinetic chromatography!*d and
rapid and sensitive method for the determination of
sertralinein human plasmausing LC-M S%. Tothebest
of our knowledgetill date there areno chiral HPLC
methods available for enantiomeric separation of
sertrdinehydrochloridein bulk drugsand dosageforms
by usngimmohilized chird stationary phase.

Duetothechiral natureof thedrugitisfet neces-
sary to develop asimple and enantioselective HPLC
method for the enantiomeric separation and accurate
quantification of undesired enantiomer ((R, R)-sartrdine)
of sartrdinehydrochloride. Thispaper ded swith method
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devel opment and validation of enantiomeric separation
of sertralinehydrochloride.

EXPERIMENTAL

Chemicals

Samplesof sertrainehydrochlorideand itsenanti-
omer were obtained from Reference Standard Labo-
ratory of United States Pharmacopeia-India(P) Lim-
ited, Hyderabad, India. Commercidly available25mg
sertraline hydrochl oride tablets (Serlift®) were pur-
chased from Ranbaxy |aboratorieslimited, India HPLC
graden-hexane, isopropyl a cohal, diethylamine, metha:
nol, acetonitrile and ethanol were purchased from
Merck, Darmstadt, Germany.

Equipment

TheHPL C system employed inthemethod devel -
opment and vaidation wasAgilent 1100 series(Agilent
Technologies, Wa dbronn, Germany) LC sysemwitha
diodearray detector (DAD). Theoutput Sgnd wasmoni-
tored using Chemstation software (Agilent) on Pentium
computer (Digita Equipment Co., Hoston, USA..)

Thechiral columnsused in method devel opment
wereChirdcd OD-H (cdlulosetris(3,5-dimethyl phenyl
carbamate) coated onto silica-gel), Chiralpak AD-H
(amylosetris(3,5-dimethyl phenyl carbamate) coated
onto silica-gel) and Chiralpak-1A (amylosetris(3,5-
dimethyl phenylcarbamate) immobilized onto silica
gel)®8, All are of Daicel make(Daicel Chemicd Indus-
triesLtd., Japan) with 5um particlesizein (250x4.6)
mmdimengon.

Chromatogr aphicconditions

The chromatographic conditionswere optimized
using aChirapak IA column. Themobile phase con-
tainsa0.1% diethylaminein methanol. Theflow rate of
themobile phasewas 0.7 mL min. The columntem-
peraturewasmaintained a 25°C and the detection was
monitored at awavelength of 220 nm. Theinjection
volumewas 10 ul. Mobile phase was used asdiluent.

Prepar ation of standard solutions

Stock solutions of sertraline hydrochlorideand (R,
R)-sertraline (1000ug mL1) were prepared individu-
aly by dissolving the appropriate amount of the sub-
stances in the mobile phase. Working solutions of
sartralinehydrochlorideand (R, R)-sertrdinewerepre-
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paredindiluent.
Prepar ation of samplesolution

Twenty tabletswereindividualy weighed toget the
averageweight of thetabletsand powdered in mortar.
A sample of the powdered tabl ets, equivalent to 10 mg
of active pharmaceutica ingredient (sertraline hydro-
chloride) wastransferred into 100 mL volumetric flask.
About 75 mL of mobile phase was added and kept on
rotatory shaker for 10 minto dissolvethemateria com-
pletdy and sonicated for 10 min and diluted to 100mL.
The content was centrifuged for 10 min at 3,000 rpm.
The supernatant was collected and filtered using
0.45unylon 66-membranefilter. Thefiltratewas used
asstock solution.

M ethod validation

As per the ICH guidelines the method was vali-
dated intermsof following parameterg™s 17,

System suitability test

System suitability test isan integral part of chro-
matographic methodsandisused to verify that thereso-
lution and reproducibility of the system are adequate
for theanalysisto be performed*®.

Precision

The precision of an analytical procedure express
the closeness of agreement between aseries of mea-
surementsfrom multiple sampling of thesame homoge-
neous sampleunder prescribed conditions. The preci-
sion of the devel oped method was checked by inject-
ingsix individud preparationsof (100ugmL™) sertrdine
hydrochloride spiked with 0.15% of its (R, R)-enanti-
omer. Thepercentagere ative standard deviaion of area
for (R, R)-sertralinewas ca cul ated.

Theintermediate precision of the method wasa so
evauated using different lot of column, on adifferent
instrument, by different anayst on thesameinstrument,
indifferent laboratoriesand the percentegerd ative stan-
dard deviaionfor six individua spiked preparationswas
calculated.

Limit of detection (L OD) and limit of quantification
(LOQ)

TheLOD and LOQfor (R, R)-sertralinewas esti-
mated at asignal-to-noiseratio of 3:1 and 10:1 respec-
tively, by injectingaseriesof dilutesolutionswith known
concentration. The precision study wascarried at the
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LOQ leve by injecting six individual preparations of
(R, R)-sartrdineand cd cul ated the percentagerel ative
standard deviation of area.
Linearity

Thelinearity of anandytica procedureisitsability
(withinagivenrange) to obtaintest results, which are
directly proportional to the concentration of theanayte
sample. Linearity test solutionswere prepared by dil ut-
ingthe (R, R)-sertraline (1000ug mL*) totherequired
concentrations. The solutionswere prepared at seven
concentration levelsfrom LOQ to 200% of the permit-
ted maximum level (0.15%). (LOQ, 0.0375, 0.075,
0.1125, 0.15, 0.225 and 0.3%). The peak areaversus
concentration of (R, R)-sertralinewas subjected to re-
gression analysisto calculate calibration equation and
correlation coefficient.

Accuracy

Standard addition and recovery experimentswere
conducted to determine accuracy of themethod for the
quantification of (R, R)-sertraline of sertraline hydro-
chloridein bulk drug sampleandin pharmaceutica dos-
ageforms.

Thestudy was carried out intriplicate at 0.075%,
0.15% and 0.225% of thetarget anayte concentration
(100ug mL1). The percentage recovery of (R, R)-
sertralinewas calcul ated.

Robustness

To determine the robustness of the developed
method, experimenta conditionswere purposdy dtered
and the resolution between sertraline and (R, R)-
sertraline was checked. The flow rate of the mobile
phasewas 0.7 mL min . To study the effect of flow
rate on the resol ution of enantiomers, it was changed
by 0.1 unitsfrom 0.7 mL min-(i.e0.6 mL min*to0.8
mL min Y, Theeffect of column temperatureon resolu-
tion was studied at 23 and 27°C instead of 25°C. In
theall above varied conditions, the components of the
mobile phasewereheld constant asthat of initial. The
effect of changein %diethyl amineon theresolution
was studied by changing from -0.05 to +0.05%. The
resol uti on between enantiomerswasevduated indl the
aboveexperimentd conditions.

Solution stability and mobile phase stability
Thesolution stability of sertrainehydrochlorideand
its(R, R)-enantiomer was carried out by leaving spiked
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samplesolutionintightly cgpped volumetricflask a room
temperaturefor 48h. Content of (R,R)-sertralinewas
determined for every 6h interval and compared with
freshly prepared solution at eachtimepoint.

Mobile phasestability wasa so carried out for 48 h
by injecting thefreshly prepared sample solutionsfor
every 6h interval. Content of (R, R)-sertraline was
checked inthetest solutions. Mobile phase prepared
was kept constant during the study period.

RESULTSAND DISCUSSION

M ethod development and optimization

Theam of thiswork isto separatethe enantiomers
of sertraline hydrochl orideand accurate quantification
of (R, R)-enantiomer of sertraline. The mixture of
sartrdinehydrochlorideandits (R, R)-enantiomer were
used during the method devel opment. To develop a
rugged and suitable LC method for the enantiomeric
separation of sertraline hydrochloridedifferent mobile
phases and stationary phases were employed. In the
method development variouschiral columnsnamely
Chiralcel-ODH, Chiralpak-ADH and Chiral pak-1A
were employed. Various experimentswere conducted
to select the best stationary and mobile phases that
would give optimum resol ution and sel ectivity for the
enantiomers. Thepreliminary tridlswerecarried on poly
saccharidetypechira columnsnamey Chiralcel OD-
H and Chira pak AD-H of Daicel make. Poor separa-
tion wasobserved on Chiralcel OD-H and Chiralpak
AD-H whileusingthen-hexane: ethanol (75:25, viv) as
mobile phase. Margina separation wasfound on the
Chiralpak-ADH whileus ng n-hexane: isopropyl aco-
hol (75:25, v/v) asmobile phase. Dueto the presence
of basic moiety in sertraine hydrochloride 0.1% of di-
ethyl amine (DEA) isintroduced to the above mobile
phase and found not muchimprovement in selectivity.
Dueto limited solvent compatibility in coated type
polysaccharide columnswe gave up thefurther optimi-
zation on Chirapak AD-H column. Thenwetried with
immobilized type chiral stationary phase (CSP)
Chiralpak-1A by using polar solvent asmobilephase.
Different experiments have been conducted by using
different solventslike 100% acetonitrile, ethanol and
methanol. The separationisnot satisfactory with 100%
acetonitrile. Thereisanindication of better separation
was observed with 100% ethanol (R ~2.7) but peak
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TABLE 1: System suitability test results
Retention No. of

Name ; - Resolution : Tailing
time(t,)in theor etical
min Rs)  iates(ny factor(T)
Sertraline
hydrochloride ~ ©© 15998 1.0
(R R
Sertraline 7.0 4.1 9621 1.0

tailingwasmore (USPtailing ~1.9). Introduction of
0.1% DEA to the above mobile phase increased the
resol ution between the enantiomers (R ~3.1) and con-
trolled the peak tailing (USPtailing ~1.5) but the SN
ratio wasnot satisfactory and back pressurea so high.
Better separation was achieved with 100% methanol
(R~3.1) and pek tailingwasmarginaly low (USPtail-
ing~1.3). Introduction of 0.1% DEA totheabovemabile
phaseincreased the resol ution (R ~4.0) and reduced
thepeak tailling (USPtailing ~1.0). The S/N ratio was
satisfactory and back pressurewas comparatively low.
Finaly the best separation was noticed with themobile
phasecongsting of 0.1% DEA inmethanal. Thetypica
retention timesof sertraline hydrochlorideandits (R,
R)-enantiomer wereabout 6.0 and 7.0 min respectively
(Figure2). Thesystem suitability resultsaregivenin
TABLE 1. Dueto the better chromatographic results
obtained onthe Chiralpak-1A columnand dueto better
column life, themethod validation was carried out on
thiscolumn.

The chira stationary phase (CSP) present in
Chirapak-IA column is amylose tris (3,5-dimethyl
phenylcarbamate) immobilized onto slicagd. Thesepar
ration of enantiomerson Chiral pak-1A column could
bedueto theinteraction between the soluteenantiomers
and polar carbamate group (-HN-C=0) on the CSP.
The carbamate group on CSP caninteract with solute
enantiomersthrough hydrogen bondingusing C=O and
NH group which are present in CSP and sertraine hy-
drochloride.

Method validation
1. Precision

The%RSD for theareaof (R, R)-sertraline under
precision study wasfound to bewithin 3.0 % confirm-
ing the good precision of themethod.

The%RSD for (R, R)-sertralinein intermediate
precision study was within 3.5% confirming therug-
gednessof the method.

2. Limit of detection and limit of quantification
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The limit of detection for (R, R)-sertraline was
0.005ug of anayte concentration, (i.e.100ug mL™?) re-
gpectively for 10uL injection volume. Thelimit of quan-
tificationfor (R, R)-sertralinewas 0.015ug of anayte
concentration, (i.e. 100ug mL ) respectively for 10uL
injection volume. Theprecision at LOQ concentration
for (R, R)-sertralinewasbelow 2.0 %.

3.Linearity

Linear calibration plot for (R, R)-sertralinewas
obtained over the calibration rangestested, i.e. LOQ
to 0.3 %. The correlation coefficient obtained was
greater than 0.999. Slopeand Y-Intercept valuesare
0.003 and 0.2476 respectively. Linearity was checked
for (R, R)-sertrlineover the same concentration ranges
for threeconsecutive days. The percentagerd ative stan-
dard deviation of thes opeand Y-intercept of thecali-
bration curvesfor (R, R)-sertraline were 3.5 and 6,
respectively. Theresults show that an excellent corre-
|ation existed between the peak areaand concentration
for (R, R)-sertrdine.

4. Accuracy

Thebulk sampleand pharmaceutica dosageforms
of sertraline hydrochl oride showsthe presenceof (R,
R)-sertralineinthelevel of 0.004 % and 0.002%. The
percentagerecovery of (R, R)-sertrainein bulk drug
samplesranged from 98.3t0 101.4 (TABLE 2) andin
pharmaceutical dosage forms ranged from 98.5 to
101.8% (TABLE 3).

Robustness

Indl thedeliberate varied chromatographic condi-
tions carried out (flow rate, column temperature and
mobile phase composition (%DEA)), theresolution
betweenthesertrdineand (R, R)-sertrainewasgreater
than 3.8, illustrating the robustness of the method
(TABLEA4).

Solution stability and mobile phase stability

No significant changeswere observed inthe con-
tent of (R, R)-sartrdineof sartrdinehydrochlorideduring
sol ution stability and mobile phase stabil ity experiments

TABLE 2: Recovery results of (R, R)-sertraline in drug
substance

Added (ug)(n=3) Recovered (ug) % Recovery % R.S.D

0.075 0.074 98.3 0.7
0.150 0.15 100.1 0.4
0.225 0.228 101.4 0.8

n, Number of determinations
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TABLE 3: Recovery results of (R, R) sertralinein dosage
form

Added (ng)(n=3) Recovered (ng) % Recovery % R.S.D

0.075 0.074 98.5 0.8
0.150 0.151 100.8 05
0.225 0.229 101.8 0.7

n, Number of determinations
TABLE 4: Resultsof robustnessstudy

Resolution between
sertraline

S.no Parameter Variation hydr ochloride &
(R, R)- sertraline
(a) At 23°C 4.1
1 Temperature At 270c 3.9
(a) At 0.6 ml/min 4.3
2 Flowrae . ai 08 mi/min 38
. . (&) At-0.05% 4.0
0,
3 YDiethylamine 3 A 10 0506 4.1
TABLE 5: Batch analysis
Bulk : % (R,R) Drugproduct % (R,R)
batch no: sertraline batch no: sertraline
SH0200305 0.004% 1728839 0.02%
SH0200309 0.004% 1728869 0.02%
SH0200311 0.004% 1728889 0.02%

when performed using the devel oped method. The so-
|ution stability and mobile phase stability experiments
data confirmsthat sample solutionsand mobile phase
used during the study was stableupto 48 h.

CONCLUSIONS

A simple and accurate polar mode chiral HPLC
method was described for the separation of sertraline
hydrochl oride enantiomersand quantitative determina:
tion of (R, R)-sertraline. Chiralpak-1A column was
found to be specificfor thesertrdine hydrochlorideand
(R, R)-sertraline. Themethod was vaidated showing
satisfactory datafor al the method validation param-
eterstested. The devel oped method wasrobust inthe
separation and quantification of undesired (R, R)-enan-
tiomer in bulk drug samples and dosage forms of
sertraine hydrochloride.
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