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ABSTRACT

KEYWORDS

A simple reversed-phase liquid chromatographic method was developed
for the related substances determination in quetiapine hemifumarate, an
antipsychotic drug. Forced degradation studies were performed on bulk
sample of quetiapine hemifumarate using acid, base, oxidative hydrolysis,
thermal stress and photolytic degradation. Considerable degradation of the
drug substance was observed during oxidative and acid hydrolysis. The
chromatographic method was fine tuned using the samples generated from
forced degradation studies and eight process related impurities (Imp-1 to
Imp-8). Good resol ution between the peaks corresponds to synthetic impu-
rities and degradation products from the analyte were achieved on Zorbax
eclipsed XDB C18 column. The stressed test sol utionswere assayed against
the qualified working standard of quetiapine hemifumarate and the mass
balance in each case was close to 99.9%, indicating that the developed
method was stability-indicating. Validation of the developed method was
carried out as per |CH requirements. The proposed RP-HPL C method was
successfully applied for the routine evaluation of the quality of bulk drug
samples and detection of impuritiesin pharmaceutical formulations.
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INTRODUCTION

Quetiapine hemifumarate (1), adibenzothiazepine
derivativeisdescribed chemically as 2-[2-(4-dibenzo
[b,f] [1,4] thiazepin-11-yl-1-piperazinyl) ethoxy]-etha:
nol fumarate (2:1) hasinternational approvalsfor the
treatment of schizophreniaaswell asfor thetreatment
of acutemanic episodes associated with bipolar | dis-

order asether monotherapy or adjunct thergpy tolithium
or divaproex™3. Analytica method reportedinthelit-
eraturefor thisdrug include, aseparation method for
thedetermination of impuritiesby HPLC, astability in-
dicating reverse phase high-performanceliquid chro-
matographic (RP-HPLC) method for the determina-
tion of quetiapine, and for the quantitative determina-
tion of quetiapinein biologica samples*. None of
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Figurel: Synthetic schemefor quetiapinehemifumar atewith for mation of itsprocessrelated impurities

thesereported methodswerefoundto specificandstas  behavesasafingerprint for the product. Development
bility indicatingto dl theeight impuritiesand hencea  of anaccurateanaytical method elutingall processre-
need of such amethod aroused. lated impuritieswith good pesk separationfollowed by

Animpurity isacharacteristic of theprocessand itsvaidationisavery critica activity duringthedeve -
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opment. Moreover the method should be stability indi-
cating tomonitor theintegrity of the samplethroughout
itslifecycle. During the process development activity
for quetiagpinein our laboratoryt*?, theandysisof crude
quetiapine hemifumarate generated has shown eight
process related impurities viz., dibenzo [b,f] [1,4]
thiazepin-11(10H)-one (Imp-1), 11-piperazin-1-
yldibenzo [b,f] [1,4] thiazepine (Imp-2), 2-(4-dibenzo
[b,f] [1,4] thiazepin-11-yl piperazin-1-yl )ethanol (Imp-
3), 11-(4-ethylpiperazin-1-yl)dibenzo [b,f] [1,4]
thiazepine (Imp-4), 11-chlorodibenzo [b,f] [1,4]
thiazepine (Imp-5), phenyl [ 2-(phenyithio)phenyl] car-
bamate (Imp-6), N-methyl-N-phenyldibenzo[b,f] [1,4]
thiazepin-11-amine(Imp-7), and 1,4-big dibenzo[bf]
[1,4] thiazepine-11-yl] piperazine (I mp-8), whosearea
percentageranged from 0.05 to 0.2% cons stently. All
theseimpuritiesareidentified, synthesized and charac-
terized with the help of different spectroscopic tech-
niques. Isocratic reverse phaseliquid chromatography
method devel oped initialy was not ableto e ute Imp-8
duetoitsnon-polar natureand to the best of our knowl-
edge (Imp-7) isnot reported anywhere. Also thelit-
erature methodg*Y werefound to belimited for sepa-
ration and e ution of someof theseimpuritiesintotd. In
the present study, attempts were made to develop a
smple, more preciseand accurate stability-indicating
HPL C method, which can separate and elute all the
eight potentia impurities(Imp-1to I mp-8) generated
during the synthesisand degradation impuritiesformed
during theforced decomposition studies of quetiapine
hemifumarate. Thedevel oped method wasvalidated to
ensurethecompliancein accordancewithUSPand ICH
guidding®34,

EXPERIMENTAL

Chemicals

Sampleof Quetiapine hemifumarate and itseight
potential processrelated impurities (Figure 1) werere-
ceived from synthetic laboratory of Megafine Pharma
(P) Ltd, Nashik, India. HPL C grade acetonitrilewas
purchased from Qualigen finechemicals, Mumbai, In-
dia. Potassium dihydrogen orthophosphate was pur-
chased from Merck, Mumbai, India. 1-Pentane
sul phoni ¢ acid sodium salt was purchased from Merck,

—— Fyll Peper
TABLE 1: Summary of for ced degradation results

Per centage assay

M ass

Stress condition Time of active substance balance® Remarks
Acid hydrolysis Unknown
(5N HCI, refluxedin -~ 1 day 89.38 99.40 degradation
oil bath for 24 h) products formed
Base hydrolysis )
(5N NaOH, refluxed 1 day 99.93 99.93 '\:g d‘f;%;af%?r'noe%
in oil bath for 24 h) P

_— . Unknown
g’gf,fﬂ’ eohy:trg_yr?s 2h 85.03 99.30 degradation

2-2 products formed

o No degradation

Thermal at 105°C 8 days 99.34 99.34 products formed
Phololytic No degradation
degradation 8 days 99.63 99.90 products formed

aM ass balance= % assay + % sum of all impurities+ % sum of
all degradants

TABLE 2a: Precison resultsof Imp-1, Imp-2, Imp-3and Imp-
4in spiked test preparations

Precision for percent impuritiesin spiketest preparation

Test
oreparation MP__IP__MP_ 1P MP 1P MP P
Imp-1 Imp-1 Imp-2I1mp-2 Imp-3 Imp-3 Imp-4 Imp-4
1 0187 0204 0.179 0.179 0.169 0.188 0.155 0.162
2 0186 0.170 0.176 0.157 0171 0.164 0.154 0.141
3 0184 0.178 0.176 0.177 0170 0.172 0.153 0.154
4 0185 0.182 0.178 0.167 0.169 0.176 0.154 0.153
5 0.188 0.180 0.180 0.173 0.71 0.172 0.156 0.155
6 0185 0.182 0.176 0.169 0.170 0.172 0.153 0.155
'\’zﬁa”%)x 0186 0.183 0.178 0.170 0.170 0.174 0.154 0.153
i(nig. 0001 0011 0.002 0.008 0001 0.008 0.001 0.007
0,
g 084 60L 112 471 059 460 065 458
Mean x 0.184 0.174 0172 0.154
(n=12)
+SD.
=12) 0.008 0.007 0.006 0.005
Overadl %
RED(F12) 435 402 3.49 3.25

Mumbai, India. Potassium hydroxide was purchased
from Merck, Mumbai, India. High purewater was pre-
pared by usng MilliporeMilli Q plus purification sys-
tem.

Equipment

TheHPLC system used for method devel opment,
forced degradation studies and method validation was
Agilent 1200 series(manufactured by Agilent technol o-
gies, 76337 Wa dbronn Germany) with anAgilent pho-
todiodearray detector (PDA) and variablewavel ength
detector (VWD). Theoutput signa wasmonitored and
processed using EzchromeElite softwareverson 3.2.1.
The Zorbax Eclipse XDB C18 (250 mm lengthx4.6
mm ID, Sum particle size) column has been procured
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fromAgilent technologies madein USA and used for
the method development, forced degradation and
method vaidation sudies.

Chromatogr aphicconditions
(a) Mobilephasepreparation

Themobile phase solvent-A consistsof amixture
of 0.025M potassium dihydrogen orthophosphate and
0.01M 1-pentane sul phonic acid sodium salt in water
(pH adjusted to 6.6 with 10% potassium hydroxide
solution). Themobile phase sol vent-B consistsof amix-
ture of acetonitrile, methanol and water intheratio of
45:45:10V/v.

(b) Chromatographic procedure

Theflow rate of themobile phasewaskept at 1.0
mL mint, TheHPLC gradient was set as: T/%B: 0/45,
5/45, 40/90, 55/90, 58/45 and 65/45. The column tem-
perature was maintained at 40°C and the detection
wavel ength was 250 nm. Thetest concentration was
about 1.0mgmL(i.e. 1000 ug mL*) and theinjection
volumewas 20 uL for related substances determina-
tion. A degassed mixtureof water and acetonitrile (20:80
v/v) was used as diluent during the standard and test
samplepreparation.

Preparation of solutions

A working standard sol ution of 1000 ug mL"* and
test sample solution of 1000 pg mL* wasprepared for
the determination of reated substancesandysis. A stock
solution of impurity (mixtureof (Imp-1) to (Imp-8)) a
150 pg mL*wasdso prepared in diluent.

Analytical method validation protocol
Specificity

Specificity istheability of themethod to measure
the analyte responsein the presence of its potential
impuritiesand degradation products. The specificity
of the developed HPLC method for quetiapine
hemifumarate was carried out in the presence of its
eight impuritiesviz., (Imp-1) to (Imp-8) asshownin
figurel.

Stressdegradation studieswere performed on bulk
drug substanceto provide an indication of the stability-
indicating property and specificity of the established
method. Intentiond stressconditions, such asphotolytic
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Figure2: HPL C chromatogramsof sample solution spiked
with impurities(conditions. M obilephase-A: mix. of Phos-
phatebuffer /Acetonitrile90: 10v/v, pH 6.7 with OPA, M obile
phase-B: Acetonitrile, Gradient dution, flow 1.5ml/min, 45°C,
225nm, YM C Pack-C8, 150x4.6 mm, 5pm, run time 60 min)
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Figure3: HPL C chromatogramsof standar d solution (condi-
tions: 0.01M KH2PO4/M eOH/Acetonitrile, 500:400:100 v/
v/v, buffer pH 7.0 with OPA, flow 1.0 ml/min, 45°C, 225 nm,
Zorbax XDB , 50mmx4.6 mm, 1.8pum, run time 70 min)
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Figure4: HPL C chromatogramsof standar d solution (condi-
tions: MeOH/Water/Acetonitrile/ Triethylamine,
500:400: 100: 0.4 v/v/v, buffer pH 7.0 with OPA, flow 1.5ml/
min, 25°C, 254 nm, C8-Novapak , 250mmx4.6 mm, Spum, run
time 100 min)

degradation, thermal degradation (drug substance ex-
posed in solid state at 105°C), acid hydrolysis (using
5M hydrochloric acid, samplewasrefluxedin oil bath
for 1 days), basehydrolysis(using 5M sodium hydrox-
ide, ssmplewas refluxed in oil bath for 1 days) and
oxidative degradation (using 30% hydrogen peroxide

Hnalytical CHEMISTRY o
A Tndéan W



ACAIJ, 10(4) 2011

Vijayavitthal T.Mathad et al.

221

Quetiapine spiked with known impurities
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(b) Chromatogram of quetiapinetest samplein oxidativedeg-
radation
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TABLE 2b: Precison resultsof Imp-5, Imp-6, Imp-7and Imp-

8in spiked test preparations

Test

Precision for percent impuritiesin spike test preparation

oreparation  MP__ 1P MP 1P MP 1P MP P

Imp-5 Imp-5 Imp6 Imp-6 Imp-7 Imp-7 Imp-8 Imp-8

1 0142 0155 0170 0189 0158 0168 0143 0.157

2 0141 0131 0169 0159 0157 0147 0139 0.152

3 0140 0142 0168 0172 0156 0157 0140 0.165

4 0142 0142 0171 0171 0157 0163 0145 0.6

5 0143 0143 0172 0173 0159 0158 0148 0.162

6 0141 0143 0169 0173 0157 0157 0148 0.164

M;TG;(’ 0142 0143 0170 0173 0157 0158 0.144 0.160

£SD.(-6) 0001 0008 0001 0010 0001 0007 0004 0005

O/E’n'zgf 070 550 059 578 064 443 278 313
"’gr?i‘”l;) 0.142 0171 0.158 0.152
o) 0.005 0.007 0.005 0.009
O"er(ﬂ':;/;)RSD 352 4.00 3.16 5.92

aNumber of individual results, MP = Method Precision, |P=
Intermediate precision

TABLE 3: Reportsof Linearity resultsin theform of corre-

L Acid degradation lation coefficient inter cept and dope
, 2 correlation
5 . ST Name_ qf coefficient Slope Inter cept
g s ‘ g no. |Impurities (r)

f | . Faaa 1 Imp-1 0.99991 63654.46 619.27
gl | g B LJ I \ 2 Imp-2 0.99928 47461.60  286.73
L H‘L.J“-“ By 3 Imp-3 0.99996 3953238  -182.65

" P a . . 4 Imp-4 0.99994 51259.54 -522.94
(c) Chromatogram of quetiapinetest samplein acid degradation 5 Imp-5 0.99997 101227.63  -372.39
_ o _ 6 Imp-6 0.99958 50368.69  2485.29
Fl_gure5. I—_|PLC_c_hr0matograms of; a) qu_et|a_p|ne spiked 7 Imp-7 0.99996 49992 03 6367
with knownimpurities(Imp-1toImp-8), b) oxidativedegrada-
8 Imp-8 0.99941 48163.65 3273.93

tion, ¢) acid degradation

at RT) toevduatethe ability of the proposed method to
separate quetiapinefromitsdegradation productswere
applied as per ICH recommendations*4. The period
for acid hydrolysis, base hydrolysisand oxidative deg-
radation studieswas 1 day, 1 day and 2 h respectively,
whereasfor photolytic and thermal degradation, the
period was 8 days. Photodiode array detector was
employed to check and ensure the homogeneity and
purity of quetiapinepeak inall the stressed sampleso-
lutions. Assessment of mass balancein the degraded
sampleswas carried out to confirm theamount of im-
puritiesdetectedin stressed samples matcheswith the
amount present beforethe stresswas applied™!. Quan-

titative determination of quetiapinewascarried out in
all thestressed samplesagainst thequalified working
standard and the massbal ance (Yo assay + Yo sumof all
impurities + % sum of al degradation products) was
tabulated (TABLE 1).

Precision

The precision of therelated substance method was
checked by injecting six individual preparations of
quetiapine hemifumarate spiked with 0.15% of al the
elghtimpurities (Imp-1) to (Imp-8) withrespect totar-
get analyte concentration (i.e. 1.0 mg mL?). The per-
centage of added impuritiesin six different spiked test

— a%a['yttaa[’ CHEMISTRY
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Figure6: HPL C chromatogramsof formulation sample; a) Tablet solution unspiked, b) Tablet spiked with known impurities

(Imp-1tolmp-8)

TABLE 4 : Resultsof formulated tablet analysisand bulk
drugbatchessampleanalysis

Formulation product analysis Bulk drug batch analysis

Sample results (%) results (%)
SOUrCe  Eormulation-1 Formulation-2 Batch-1 Batch-2 Batch-3
Imp.1 ND ND 0.01 0.01 0.02
Imp.2 ND ND 0.01 0.01 0.02
Imp.3 ND ND 0.02 0.02 0.02
Imp.4 ND ND ND ND ND
Imp.5 ND ND ND ND ND
Imp.6 ND ND ND ND ND
Imp.7 ND ND ND ND ND
Imp.8 ND ND ND ND ND
SMUI 0.06 0.08 0.02 0.09 0.01

im-lr;Stri%(Iies 0.08 0.11 0.06 0.24 0.07

ND = Not detected. SM Ul = Single maximum unknown impurity

preparationswas ca culated. The RSD wascd culated
for percentage of each impurity (Imp-1), (Imp-2),
(Imp-3), (Imp-4), (Imp-5), (Imp-6), (Imp-7) and
(Imp-8) in each spiked test preparation.
Theintermediate precision of the method wasa so
verified usngdifferent analyst, different day and differ-
ent instrument number inthe samelaboratory. There-
sults of method precision and intermediate precision
were expressed in termsof percentage of impuritiesin
six spiked test preparation. The percentage RSD for
results of intermediate precision and resultsof method
precisionwasca culated and compared with each other.

L imit of detection (L OD) and limit of quantifica-
tion (LOQ)

TheLOD and LOQ of al theeight impuritieswere
determined using calibration curve method according
to |CH Q2R1 recommendationsby establishing thelow-
est concentration that can be measured. Precision study
was also carried out at the LOQ level by injecting six

individua preparationsof all theimpuritiesand cal cu-
lating RSD of thearea.
Linearity

Thelinearity of anandytica procedureisitsability
(withinagivenrange) to obtaintest results, which are
directly proportional to theconcentration of theanayte
inthesample. Linearity test solutionsfor related sub-
stance method were prepared by diluting theimpurity
stock solution (as described above) to the required
concentrations. The sol utionswere prepared at Sx con-
centration levelsfrom LOQ to 250% with respect to
theimpuritiesspecification level of 0.15% (i.e. LOQ.
0.075, 0.150. 0.225, 0.300 and 0.375%). The cali-
bration curve wasdrawn by plotting the peak areas of
each impurity versusitsrespective concentration. The
correlation coefficient, intercept and dope of thecali-
bration curvewerecalculated & reported.

Accuracy

Theaccuracy of an andyticd procedure expresses
thed osenessof agreement betweenthevaue, whichis
accepted either asaconventional truevalueor anac-
cepted reference value and the valuefound. There-
covery experimentswere conducted to determine ac-
curacy of therelated substance method for the quanti-
ficationof dl eghtimpuritiesinbulk drugsamples. The
study wascarried out intriplicateat four concentration
levelsi.e. LOQ, 0.075, 0.15 and 0.225 % of theanalyte
concentration (1000 pg mLY). The percentagerecov-
erieswerecal culated by using formulaeg. (A1):

Amount recovered
Amount added

% Recovery = x100

(A1)

Robustness
To evd uatetherobustness of thedevel oped method,
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the chromatographic conditionswere deliberately al-
tered and the resol ution between closdly € uting impu-
ritiesi.e. (Imp-1) and (I mp-2), (Imp-4) and (Imp-5),
wasevaluated. Theflow rate of themobilephasewas
1.0 mL min. To study the effect of flow rate on the
resolution, the samewasatered by 0.1 unitsi.e. from
0.9to 1.1 mL min. Theeffect of column temperature
on resolution was studied at 37 and 43°C instead of
40°C, also the effect of buffer pH = 0.1 (6.5 and 6.7
instead of 6.6) onresolution was studied. All the other
mobile phase components were held constant asde-
scribed above.

RESULTSAND DISCUSSION

Development of theHPL C method

Before starting the devel opment of new method,
we checked theliterature methodsfor their efficiency in
eluting all theeightimpurities. According to method®,
co-elution of (Imp-1) with (Imp-2) is observed as
showninfigure2, whileanother method™® wasnot able
to elutethe (I mp-8) withinthe 70 minuteruntimeand
resol ution between (Imp-6) and (Imp-7) waslessthan
1.1asshowninfigure 3. Alsothelndian Pharmacopeia’s
method™ wasfound to belimited to separatethe (I mp-
1) and (Imp-2) (resolution less than 1.2) and the
method was not capableto el ute (I mp-8) within the
100 minute run time (Figure4). The new method de-
velopedinour laboratory showed al the eight impuri-
tiesof quetigpinehemifumaratesatisfactorily (Figureb).

Themaintarget of devel oping thechromatographic
method isto detect and determinethe potential impu-
rity (Imp-8) and anew impurity (Imp-7) presentin bulk
samples produced by Megafine Pharma (P) Ltd., and
to achievethe separation of al eight impurities(Figure
1) along with the degradation productsgenerated dur-
ing stressstudiesfrom theandyte peak. Duringthecol-
umn selection, we observed the co-elution of impurities
when different stationary phaseslike C18, C8, Cyano
and Phenyl and different mobilephasescontaining buffers
like phosphate, sulphate and acetate with different pH
(3.0-7.0) and various organic modifierslike acetoni-
trile, methanol and tetrahydrofuranin themobilephase
with different ratiosareused. Apart fromthe co-elution
of impuritiespoor peak shapesfor someimpuritiesand

—= Fyll Paper

quetiapine were al so noticed during the devel opment
phase. Satisfactory chromatographic separation was
achieved on Zorbax X DB C18 column using mobile
phase consisting a mixture of 0.025M potassium
dihydrogen orthophosphate and 0.01M 1-pentane
sul phonic acid sodium sdt dihydrate solution in water
(pH adjusted to 6.6 with 10% potassium hydroxide
solution) as solvent A and amixture of acetonitrile,
methanol and water intheratio of 45:45:10v/v assol-
vent B. The(Imp-2) iscritica tothe pH of mobilephase
solvent-A; it was co-eluted with (Imp-1) when pH of
mobile phase sol vent-A wasbel ow 6.4 and it was co-
eluted with an (Imp-3) when pH of mobile phase sol-
vent-A was above 6.8 and hencethe pH range of 6.4
t0 6.8 wasessentia to maintain the separation of (Imp-
2) peak. Theflow rate of the mobile phase waskept at
1.0mL min™. The HPL C gradient of mobile phase-B
was kept as: T/%B: 0/45, 5/45, 40/90, 55/90, 58/45
and 65/45. In the optimized conditionsthe quetiapine
and dl theeight impuritieswerewel| separatedwitha
resolution greater than 1.5. Thetypical retention times
of (Imp-1), (Imp-2), (Imp-3), quetiapine, (Imp-4),
(Imp-5), (Imp-6), (Imp-7), and (I Mp-8) were about
13.6,15.0,19.7,21.7,29.5, 30.5, 35.5, 36.7and 51.2
min respectively (Figure5a), and thedevel oped HPLC
method wasfound to be specificfor quetigpineand its
eight impurities, namely (Imp-1), (Imp-2), (Imp-3),
quetiapine, (Imp-4), (Imp-5), (Imp-6), (Imp-7), and
(Imp-8). Separation of dl theeightimpuritiesin spiked
formulationsisshowninfigure 6. Anunknownimpurity
which eluted closeto theimpurity (Imp-1) waswell
separated under the optimized conditions confirming
specificity and sdectivity of the devel oped method.

Resultsof forced degradation studies

Degradation was not observed in quetiapine
hemifumarate bulk samplesunder stressconditionssuch
asphotolytic stress, thermal stressand base hydrolysis
whereas cons derabl e degradation of thedrug substance
was observed under acid and oxidative hydrolysisthat
leadsto the formation of some unknown degradation
peaks (Figure 5b and Figure 5¢). Peak purity test re-
sultsobtained from PDA confirmsthat the quetiapine
peak ishomogeneousand pureinal thestresssamples
analyzed. Themassbaanceisaprocessof addingto-
gether the assay value and the level s of degradation
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productsto see how closely these add up to 100% of
initid vauewith due consideration of themargin of ana-
Iytical error®, The massbal ance of stressed samples
was close to 99.9% (TABLE 1). The percentage of
quetiapinewas unaffected by the presenceof eightim-
purities(Figure ), thus confirmsthestability-indicating
strength of the devel oped method.

Resultsof method validation experiments
(1) Precision

TheRSD percentageof content of (Imp-1) to (Imp-
8) inmethod precision study waswithin 2.8% and in
intermediate precision study waswithin 5.8%. There-
sultsof method precisonandintermediateprecisonare
compared with each other. Theoverall RSD (n=12)!1
for percentageof impuritiesi.e. (Imp-1) to (mp-8) were
foundwithintherangeof 3.16-5.92. Theprecisionre-
sultsarereported in TABLE 2, confirming the good
precision of the devel oped method.

(2)LOD and LOQ

TheLOD of (Imp-1), (Imp-2), (Imp-3), (Imp-4),
(Imp-5), (Imp-6), (Imp-7) and (I mp-8) were 0.002,
0.003, 0.001, 0.001, 0.002, 0.003, 0.002 and 0.002%
respectively (of anayteconcentrationi.e. 1000 pug mL-
1. TheLOQ of (Imp-1), (Imp-2), (Imp-3), (Imp-4),
(Imp-5), (Imp-6), (Imp-7) and (I mp-8) were 0.005,
0.010, 0.004, 0.004, 0.007, 0.008, 0.007 and 0.006%
respectively (of anayteconcentrationi.e. 1000 ug mL-
1. TheLOQ precisionfor al impuritiesat LOQ level
wasbelow 10 % RSD.

(3) Linearity

Linear calibration plot for the related substance
method was obtained over the calibration ranges
tested, i.e. LOQt0 0.375% for (Imp-1) to (Imp-8).
The correlation coefficient obtained was greater than
0.999. Theresults demonstrate that an excellent cor-
rel ation existed between the peak areaand concen-
tration of (I mp-1) to (Imp-8). The correl ation coeffi-
cient, intercept and d opefor eachimpurity are shown
inTABLE 3.

(4) Accuracy

The percentagerecovery of Imp-1toImp-8inbulk
drugssamplesranged from 96.32t0 107.68%. HPLC
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chromatogramof al e@ghtimpuritiesspikedinquetigpine
bulk drug samplewasshowninfigure2a

(5) Robustness

Indl thedeliberate varied chromatographic condi-
tions(flow rate, column temperatureand pH of buffer)
theresol ution between (Imp-1) and (Imp-2), and (I mp-
4) and (Imp-5) wasgreater than 1.5, whileother impu-
ritiesweregreater than 2.0illustrating the robustness of
themethod.

(6) Application of method

Theresultsof thecommercia formulation sample
and bulk drug sampleanalysisareshownin TABLE 4.
The values of impurities detected indicate that the
method is capabl e of detecting known and unknown
impuritiesinroutineanadyssof bulk drugand formula
tionsample.

CONCLUSIONS

Themethod presented in this communication de-
scribesthedeve opment of specificand accurate HPLC
method that separateseight potential impurities (Imp-
1) to (Imp-8) generated duringthe chemical synthesis
and forced degradation studies of quetiapine
hemifumarate. The devel oped method wasvdidated to
ensure the compliancein accordancewith ICH guide-
line. The behavior of quetiapine hemifumarate under
variousstress conditionswas studied. The devel oped
method could be useful for monitoring quality of bulk
samplesand aswell employed to check thequality dur-
ing stability studies.
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