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ABSTRACT

A stability- indicating HPLC method was developed for the quantitative
determination of itraconazole in pharmaceutical dosage formsin the pres-
ence of degradation products. It involved aHypersil BDS 100 mm x 4.6 mm,
3um C18 column. The separation was achieved on simpleisocratic method.
The mobile phase containsamixture of pH 7.5, 20mM K ,HPO, buffer: aceto-
nitrile: tetrahydrofuran (50:49:12, viviv). Theflow ratewas 1.2 mL mintand
the detection wavelength was 225 nm. The retention time of itraconazoleis
3.3 min. The total runtime was 4 min within which drug and degradation
products were separated. Itraconazole was subjected to different ICH pre-
scribed stress conditions. Degradation was found to occur in oxidative
condition, while drug was stableto hydrolytic, photolytic and thermal stress.
Thedrug was particularly labile under oxidative stress condition. The drug
was subjected to stress conditions of hydrolysis, oxidation, photolysis and
thermal degradation. The method developed was successfully applied to
the determination of itraconazole in pharmaceutical preparations. The de-
veloped RP-HPL C method was validated with respect to linearity, accuracy,
precision and ruggedness. © 2009 Trade SciencelInc. - INDIA
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Present drug stability test guidance Q1A (R2) is-
sued by international conference on harmonization
(ICH)W suggest that stress studies should be carried
out on adrugto establishitsinherent stability charac-
teristics, leading to identification of degradation prod-
uctsand hence supporting thesuitability of theproposed
andytica procedures. It dso requiresthat analytical test
proceduresfor stability samples should be stability in-
dicating and they should befully vaidated.

Accordingly, theaim of the present study wasto
edtablishinherent stability of itraconazolethrough stress

studiesunder avariety of ICH recommended test condi-
tiong*® and to devel op astability-indicating assay* .
Itraconazole (4-[4-[4-[4-[[cis-2-(2,4-dichloro
phenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)-1,3-dioxolan-
4-yl]methoxy] phenyl] piperazin-1-yl] phenyl]-2-{ (1IRS)-
1-methylpropyl]-2,4-dihydro-3H-1,2,4-triazol-3-one)
isanantifungd medicationwhichisavalablein 100mg
and 200 mg capsulesfor ora administration. Itislike
anantibiotic but isused totreat fungal infections. Itis
used totreet fungd infectionsinthelungs, inthecentra
nervous system, in other parts of the body, aswell as
serious fungal infections of the skin and nails. The
itraconazol e oral solutionisused totreat yeast infec-
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tions of themouth, throat, and esophagus (Figure 1).
So far, few liquid chromatography procedures™3
have been described for the determination of
itraconazol e. But these procedureswere devel oped to
estimatetheitraconazol e a one or in combination with
hydroxyitraconazole from serum and plasma. ALC
method hasbeen reported for ‘development and vali-
dation of themethodol ogy for eva uation of itraconazole
in pharmaceutical productsby HPLC’, Whereasno
singlestability-indicating L C method has been reported
for thequantitativeestimation of itraconazolefrom phar-
maceutical dosage form. Now it is hecessary to de-
velop arapid, accurate and validated stability-indicat-
ing assay method for the quantitative determination of
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itraconazol ein pharmaceutica dosageform.

Hencearapid smplereproducible stability indicat-
ing RPliquid chromatography method was devel oped
for thequantitati ve determination of itraconazolein phar-
maceutical dosageformsin the presence of degrada-
tion products.

EXPERIMENTAL

Chemicals

Standards and capsules were supplied by Dr.
Reddy’s laboratories limited, Hyderabad, India. The
HPL C grademethanol, acetonitrileand andytica grade
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triethyl amineand ortho phosphoric acidwerepurchased
from Merck, Darmstadt, Germany. Water was pre-
pared by usng MilliporeMilliQ Pluswater purification
system.

Equipment

The Waters HPL C system we used consists of a
binary solvent manager, asample manager and aUV
detector. The out put signal was monitored and pro-
cessed using empower software, water baths equipped
with MV controller (Julabo, Seelbach, Germany) were
used for hydrolys sstudies. Photo stability studieswere
carried out in a photo stability chamber (Sanyo,
Lecestershire, UK). Thermd stability studieswere per-
formed in a dry air oven (MACK Pharmatech,
Hyderabad, India).

Chromatogr aphicconditions

The chromatographic column used wasaHypersil
BDS C-18, 100 mm x 4.6 mmi.d with 3u m par-
ticles. Mobile phase containsamixture of pH 7.50.2
mM K,HPO, buffer: acetonitrile: tetrahydrofuran
(50:49:12, viviv). Theflow rate of mobile phasewas
1.2 mL min* and the detection was monitored at a
wave ength 225 nm. Thecolumntemperaturewas main-
tained at 25 °C. The injection volume was 10u L.

Preparation of stock solutions

A stock solution of itraconazole standard and
sample (0.5 mg mL*) was prepared by dissolving an
appropriate amount in diluent (methanol: 0.1N HCI
70:30, viv). Working solutions (0.1 mg mL ) were pre-
pared from above stock solution in diluent for assay
determination.

Prepar ation of samplesolution

Twenty capsuleswerewe ghed and thecontent trans-
ferredinto acleanand dry mortar, grindedwell. Thenan
equivaent to 50 mg of itraconazolewastransferredto a
100 mL volumetricflask, 70 mL of diluent added and
sonicated for 20minand dilutedto 100mL (0.5mgmL-
1. About 5 mL of supernant solution was taken and
diluted to 25 mL with diluent (0.1 mgmL%). Thiswas
filtered using 0.45 p (Nylon 66- membrane) filter.

Stress studies
Specificity istheability of the method to measure

theandyte responsein the presense of itspotentia im-
purities¥, Stresstesting of adrug substancecanhelpto
identify thelikely degradation products, which canin
tern hel p establish the degradation pathwaysand the
intring c stability of themolecule.

All stress decomposition studieswere performed
at aninitial drug concentration 0.1 mgmL™. Acid hy-
drolysiswas performed in 5N HCI at 70°C for 48 h.
Thestudy inbasic solutionwascarried out in 5N NaOH
at 70°C for 48 h. For study in neutral solution, drugs
dissolved in water was heated at 70°C for 48 h. Oxi-
dation studieswere carried out at 40 °C in 6% hydro-
gen peroxidefor 48 h. Photo degradation studieswere
carried out at according to option 2 of Q1B in ICH
guiddinedd. Sampleswereexposed tolight for an over-
dl illuminatiionof 1.2millionlux hand anintegrated near
ultraviolet energy of 200 watt hm?2. Thedrug product
was exposed to dry heat at 80°C for 24 h. Samples
werewithdrawn at appropriate time and subjected to
HPLC anadysisafter suitabledilution (0.1 mgmL™).

Method validation
Precision

The precision of the assay method was eval uated
by carrying out six independent assaysof itraconazole
(0.1 mgmL™?) test samplesagainst qualified reference
standard. Different anayst from the samelaboratory

eva uated theintermediate precison of themethod. The
percentage of RSD of six assay valueswas cal cul ated.

Linearity

Linearity solutionswere prepared from stock solu-
tion at five concentration level sfrom 50% to 150% of
analyte concentrations (from 50 to150ug mL?). The

dope, Y-intercept and correl ation coefficient werecal -
culated.

Accuracy

Theaccuracy of themethod wasevauated intrip-
licate at three concentration levels, i.e. 50%, 100% and
150% of target test concentrationin capsules. Theper-
centages of recoverieswere calculated.

Solution stability and mobile phase stability

The solution stability of itraconazolewas carried
out by leaving thetest solution in tightly capped volu-
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metric flask at room temperaturefor 24 h. The same
sample solutionwasassayed for a6 hinterval uptothe
study period against freshly prepared standard solution
of itraconazole. The mobile phase stability wasalso
carried out by assaying thefreshly prepared standard
solutionfor 24 hinterva upto 48 h. Themobile phase
preparation waskept constant during the study period.
The percentage of RSD of assay of itraconazole was
ca culated for the study period during mobilephaseand
solution stability experiments.

Robustness

To determinethe robustness of themethod the ex-
perimental conditionsweredeliberately changed and
the% RSD for fiveinjectinsareaof sandard wasevau-
ated. Themobilephaseflow ratewas 1.2 mL min%; to
study theeffect of flow rateon resol ution it was changed
to1.0and 1.4 mL min. Theeffect of pH wasstudied
at pH 7.3 and 7.7 (instead of pH 7.5). The effect of
column temperature was studied at 20 and 30°C (in-
stead of 25°C). Inall theseexperimentsthemobilephase
componentswere not changed.

RESULTSAND DISCUSSION

Stress studies

Degradation was not observed for itraconazole
during stress conditionslike hydrolytic, photo, thermal
degradation and water hydrolysis. Degradation (38%)
was observed at RRT 0.35, 0.44 and 0.81 in 6% hy-
drogen peroxide at 40°C for 48 h. Peak purity test re-
sultsconfirmthat theitraconazol e pesk ishomogeneous
and purein al theanayzed stresssamples.

M ass bal ance (Yoassay + % degradents+ % impu-
rities) iscal culated for stresssample. Themassbaance
of stressed samplewas > 99.0% for all stresscondi-
tions(TABLE 3).

M ethod development and optimization of stability
indicating assay method

The method was optimized to separate mgor deg-
radation productsformed under varies stress condi-
tions. Themain target of the chromatographic method
isto get the separation for closely € uting degradation
products, mainly the degradation product at 0.81 RRT.
Thedegradation sampleswererun using different sta-
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tionary phaseslike C18, C8, Cyano and Mobile phases
contai ning bufferslike phosphate, sulphate and acetate
with different pH (2-8) and using organic modifierslike
acetonitrile, tertahydrofuran and methanol inthemoabile
phase. But the separation was satisfactory in the
adopted chromatographic conditionsonly. It indicated
that theisocratic with 49% acetonitrile and 12% tet-
rahydrofuran asorganic modifiersin mobile phasewas
successful inseparating drugsand al chromatographic
degradation products (Figure 3)

Validation of Developed Stability-Indicating
method

Precision

The percentage RSD vauefor the precision study
was 0.4% (inter-day precision) and 0.4% (intra-day
precision). Thisisconfirming good precision of the
method (TABLE 1).
Linearity

Linearity calibration plotsfor thismethod was ob-
tained over thecdibrationrangestested; i.e. 50t0150ug
mLtitraconazole and the correlation coefficient ob-
tained was grester than 0.999. Theresultsshow that an
excellent correl ation existed between the pegk areaand
concentration of theanayte. Thed opeand Y-intercept
of thecalibration curvewereca culated. Themeanre-
gressions equation wasfound asA =15761 C - 7602
(r’=0.9999, n=6). A=aC + b, whereA isthe peak
arearatio of thedrugs, aisthedope, bistheintercept

2
<.

Time(min)

Figure2: Chromatogram of Itraconazolefrom capsules

TABLE 1: Precision resultsof itraconazolefrom capsules
% Assay % %

1 2 3 4 5 6 RSD Mean

'gt;y& 100.1100.1100.2 99.7 99.3 99.1 0.4 99.8

'gfyr‘ 100.8101.1101.3100.2100.5100.5 0.4 100.7

Precision
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TABLE 2: Percentagerecovery of itraconazolefrom capsules
Added (mg) Recovered (mg) Recovery (%) RSD (%)

25.01 24.76 99.0 0.33
50.01 49.56 99.1 0.56
75.02 74.94 99.9 0.43

TABLE 3: Summary of results from forced degradation
experiments

Mass
Assay of DAL pemarks
; assay + % 4
Stress Ti active . . (Major
o ime impurities + i
condition substance 0 degradation
(%) o products)
degradation
products)

idi No
Acidic _
hydrolyss 48h  99.1 994  Uegradation
(5N HCl) products

formed
Basic No
hydrolysis 48h  99.2 99.6 d%?ﬁﬁgn
(5N NaOH) roduct
Oxidation Degraded to
(6% H,0,) 48h 682 99.1 iurity-3
No
AQUEOUS 45 go5  ggg  degradalion
hydrolysis products
formed
No
Thermal _
treatment d10 99.1 99.5 degradation
(60 °C) YS products
formed
i No
Light _
(photolytic 99.2 99.6 degrac?atlon
degradation) products
formed

TABLE 4: Resultsfrom study of robustness
%RSD for five

Condition Variation injectionsarea
for standard

Temperature (+ 5 °C of 20°C 0.5
optimum temperature) 30°C 0.3
Flow rate (+ 0.2 mL/min of 1.0 mL min™ 0.4
optimum flow rate) 1.4 mL min* 0.3
pH (% 0.2 unit of set pH) 3 0.2
7.7 0.3

and Cisconcentration of the measured solutionin ug
mL . Theresultsshow that an excellent correl ation ex-
isted between the peak areaand concentration of the
andyte.

Recovery

The percentagerecovery of itraconazolein phar-
maceutical dosage forms ranged from 99.0 to 99.9.
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Figure 3: Chromatogramsindicating the degr adation of
Itraconazolein peroxideand spiked withrdated impurities

Excellent recoveries were made at each added con-
centration (TABLE 2).

Solution stability and mobile phasestability

The solution stability and mobile phase stability
experiment data confirmsthat sample solutionsand
mobile phase used during the assay were stable up to
48h.

Robustness

When mobilephaseflow rate, pH and column tem-
perature weredeliberately varied % RSD for areaof
fivereplicateinjectionsof standard waslessthan 1.0,
illustrating therobustness of themethod (TABLE 4).

Capsulesapplication

Andysswasperformedfor commercidly available
itraconazole capsules. The Mean assay (n = 6) for
itraconazole was 98.9%. The percentage RSD value
for the six assay valueswas 0.3%.

CONCLUSIONS

A novd isocratic HPLC method provetobesmple,
linear, precise, accurate and specific. Thetotal runtime
was4 minwithin which activedrug and their degrada-
tion productswere separated. The method was com-
pletely validated showing satisfactory datafor all the
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method validation parameterstested. The Developed
method is stability indicating and can be used for the
quantitative determination of theitraconazolein pres-
ence of degradation productsin stability by theindus-

try.
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