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ABSTRACT

Itraconazole is an orally administered, trizole
antifungal agent used in the treatment of
systemic and superficial fungal infections. This
includes infection in any part of body including
the lungs, mouth or throat, toenails or
fingernails. Some brands of itraconazole are not
for use in treating fungal infections of the
fingernails or toenails. Itraconazole has
antimycotic properties. Formulated for both
topical and systemic use.The objective of this
review is to present summary and compilation
of various research papers, which were already
published in different national and international
literature platform for estimation of itraconazole
in bulk and pharmaceutical formulations with
special emphasis on UV spectrophotometric and
high performance liquid chromatography
(HPLC) methods. There are various parameters
used with UV Spectrophotometric and HPLC
method, but few significant parameters are
Amax, solvent for UV Spectrometric method and
stationary phase, mobile phase, retention time,
column in case of HPLC. This compilation
review presents all the analytical methods which
were already used for estimation of itraconazole
with their important parameters, which will be
beneficial for the researchers and add to the
existing literature in this field.

Keywords: Itraconazole, HPLC, UV,
Pharmaceutical formulations, Method
development.

INTRODUCTION

Itraconazole (ITZ) is antifungal
drug. It is a white to almost white powder,
chemically4-[4-[4-[4-[[cis-2-(2,4-
dichlorophenyl)-2-(1H-1,2,4-triazol-1-
ylmethyl)- 1,3dioxolan-4-ylJmethoxy]
phenyl]piperazin-1-yl]phenyl]-2-[(1RS)-
1methylpropyl]-2,4-dihydro-3H-1,2,4
triazol-3- one]. with molecular formula
CasH3sC2NgO molecular weight 706 g/mol
[1] and chemical structure is shown in
Figure 1.[2] Because of its low toxicity
profile, this agent can be used for long-term
maintenance treatment of chronic fungal
infections[3]. Itraconazole was patented in
1978 and approved for medical use in the
united states in 1992[4]. It is one of world
health organization’s lists of essential
medicines [5].
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Mode of action

The azole antifungal drugs act by
inhibiting the synthesis of the sterol
components of the fungal membrane. They
inhibit C-14 alpha demethylase thereby
blocking the demethylation of lanosterol to
ergosterols the principal sterol of fungal
membranes.  This inhibition  disrupts
membrane structure and function which
then inhibits fungal cell growth [6].

Solubility
It is soluble in organic solvents such
as DMSO (dimethyl sulfoxide),

DMF(dimethyl formamide). The solubility
of itraconazole in these solvents is approx.
0.5 mg/ml and in 0.1 N HCL is approx. 4-6
pug/ml and in water 1-4 ng/ml. Practically
insoluble in water and dilute acidic solution

[7].

Common side effect includes
nausea, diarrhea, abdominal pain and
headache, severe side effects may include
linear problems, heart failure, stevens
Johnson syndrome and allergic reaction [8].
Uses

Itraconazole had broader spectrum
of activity than fluconazole. It is active
against aspergillus.It is also licensed for use
in blastomycosic, sporotrichosis,
histoplasmosis and onchomycosis. It is over
99% protein bound and has virtually no
penetration into  cerebrospinal  fluid.
Therefore it should not be used to treat
meningitis or other CNS injections [9]

ANALYTICAL METHODS
UV-VISIBLE
SPECTROPHOTOMETRIC METHODS
UV  spectrophotometric methods
have been reported for the estimation of
itraconazole in bulk and pharmaceutical
formulations are shown in the Table 1.
Poonam et al. outlined UV Visible
spectrometric method development and
validation of itraconazole in bulk and
capsule formulation. This method was
carried out by using acidic ethanol as
solvents and detection wavelength was at
262nm.The linearity was found to be in the

range of 2-12 pg/ml, Itaspor was marketed
formulation used in the estimation. UV
spectroscopy is based on the absorption law

in which absorption of light by the
molecules.
Rao et al. explained method

development and validation of itraconazole
by UV-Spectrophotometric in bulk and
capsule dosage form. UV- spectroscopic
determination was carried out at an
absorption maximum of 267nm using
chloroform as solvents. The method was
found linear in the concentration range of 1-
10 pg/ml with correlation coefficient 0.999.
The method was validated by various
parameter linearity, precision, accuracy,
limit of detection, limit of quantitation.

Shalin et al. reported development of
validation of UV - Spectrophometric
method for estimation of itraconazole in
bulk drug and pharmaceutical formulations.
This method was performed on double beam
UV-Visible Spectrophotometric having 2
matched quartz cells with 1cm light path.
Methanol was selected as ideal solvent for
analysis of itraconazole and determination
was carried out at an absorption maximum
of 262nm. Accuracy of the method was
confirmed by recovery study for marketed
formulation at three level of standard
addition. % recovery of itraconazole was
found to be 99.11-101.18 and the percentage
of itraconazole in marketed formulation
(Itaspor capsule) was calculated from the
calibration curve of itraconazole. Percentage
assay was found to be 100.44%.

Sowjanya et al. examined UV -
Spectrophotometric method development
and validation for determination of an
antifungal agents in bulk and capsule .A
sensitive zero order and (method A) and a
first order derivative uv -
Spectrophotometric method was used for
determination of itraconazole in formulation
using phosphate buffer (PH 2.0). For
(method A) the drug showed maximum
absorbance at 255 nm and amplitude was
measured in the range of 245nm-270nm
(method  B).Percentage recovery for
itraconazole in the range of 98-101.66%
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indicates accuracy and % RSD is less than
1.95 indicates precision of the methods.

Soumdarya et al. reported method
development and analytical method
validation of itraconazole by using UV-
Spectrophotometry. Itraconazole exhibited
maximum absorption at 261nm in the
concentration range of 2.5 -25 pg/ml. The
proposed method can be used as alternative
method to the reported over for the routine
detection of selected drug under the study in
bulk and pharmaceutical dosage form. This
method was stastically validated. The
method was simple, sensitive and reliable
with good precision and accuracy.

Murthy et al. studied
spectrophotometric estimation of
itraconazole in pharmaceutical formulation.
Two simple spectrophotometric methods (A
and B) have been developed for
determination of itraconazole in pure and in
its pharmaceutical formulation .Method A is
based on the formation of blood red colored
complex with ferric chloride and absorption
maximum at 320nm where as in method B

itraconazole forms a green colored complex
with  ferric chloride and 3-mthyl-2-
benzothiazoline hydrazine (MBTH)
reagents exhibiting maximum absorption at
630nm. The chromogens obey beer’s law in
concentration ranges of 1.2 to 7.5 pg/ml and
2.5 to 20 ug/ml for method A and B
respectively. The result obtained are
reproducible and are stastically validated.

Tejaswina et al. analytical method
development and validation of itraconazole
by instrumental methods in bulk drug and
marketed formulation. A zero order method
was developed and validated on UV-Visible
Spectrophotometric by using acetonitrile as
solvents. The developed method was on
zero order spectroscopy as per ICH
guidelines and they are within the limits.
The maximum absorption showed at
259nm.From solubility tests it was found
that itraconazole is freely soluble in
acetonitrile and showed good absorption.
Assay was carried on the capsule
formulation Itaspor 100mg.

Table 1: UV-visible spectrophotometric method for determination of Itraconazole

S.no | Compound | Matrix Method Detection Solvent Reference
1 Itraconazole | Capsule | UV spectrophotometric 262nm Acetic ethanol 10
2 Itraconazole | Capsule | Spectrophotometric 267nm Chloroform 11
3 Itraconazole | Capsule | Spectrophotometric 262nm Methanol 12
4 Itraconazole | Capsule | Spectrophotometric 255nm Phosphate buffer (PH 2) Methanol 13
5 Itraconazole | Capsule | Spectrophotometric 261nm Methanol 14
6 Itraconazole | Capsule | Spectrophotometric Ferric chloride (0.033M) 15

Method A 520 nm 1,10 phenanthroline(0.1M)
Method B 630nm Ferric chloride (0.033M)
3-methyl-2-benzothiazoline hydrazine
7 Itraconazole | Capsule | Spectrophotometric 259nm Acetonitrile 16

HIGH PERFORMANCE LIQUID
CHROMATOGRAPHY (HPLC)

In this review article we have tried
to summarize the different chromatography
conditions employed for establishing HPLC
method and outcomes are given in the Table
2

Paruchuri et al. reported a new
determination and validated RPHPLC
method for the assay and related substance
of itraconazole in capsule dosage form .The
mobile phase consist of 0.08M terta butyl
ammonium hydrogen sulphate: acetonitrile
in the ratio of 65: 35 with 1.5ml/min flow
rate in isocratic mode for separation of

itraconazole. Thermohypersil BDS C18, 250
mmx4.66 mm, 5um column for assay
quantification was used with retention time
6.2min and % assay was found to be 99.9.
The percentage recovery was found to be
99.6 to 101 % after development of methods
and it was validated according to
International council on harmonisation
(ICH) guidelines by various parameter
linearity, precision, accuracy, specificity,
robustness. The drug was subjected to
forced degradation and stability studies.

Rao et al. studied development and
validation of RPHPLC method for the
determination of itraconazole in bulk and
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capsule dosage form. The optimized
chromatographic  conditions on HPLC
system with enable C18 G column (250
mmx4.66mm) Sum particle size using
mobile phase composed of acetonitrile and
glacial acetic acid 0.1 % w/v in ratio of
50:50 v/v. The separation was achieved
using an isocratic elution mode with flow
rate of 1ml/mim at 264nm using UV
detector. The retention time (RT) of
itraconazole was found to be 3.44min and
linear over a concentration range of 10-60
ng/ml with R?=0.996. The proposed method
was found to be specific, accurate, precise
and robust. The advantage of new proposed
method gives rapid results (retention time
3.44 mins) and quick analysis time (run time
5 mins.

Vujanovic et al.  explained
chemometrically assisted optimization and
validation of RP-HPLC method for the
analysis of itraconazole and its impurities in
pharmaceutical dosage form. The mobile
phase composition was acetonitrile/water
PH 2.5 adjusted with ortho phosphoric acid
(50: 50 v/v). Separation were performed on
a Zorbax Eelipse XDB-C18 4.66 mmx150
mm, Sum particle size column and
temperature of column set at 30 °C with
flow rate 1ml/min. The UV detector was
used at 256nm and the developed method
was then subjected to method validation and
the required validation parameters were
tested. The validation parameters were
found to be suitable the possibility to apply
the proposed method for the determination
of itraconazole and its impurities B and F in
any laboratory under different circumstance
has been proven.

Kumudhavali et al. reported a
simple, specific, accurate and precise
reverse phase HPLC method was developed
and validated for the estimation of
itraconazole in capsule dosage form. The
mobile phase containing terbutyl
ammonium  hydrogen sulphate buffer
solution and acetonitrile in the ratio of 40:60
v/v at flow rate 1.5ml/min and effluent were
monitored at 225nm. An intersil C18, S5um
column having 250 mmx4.66 mm internal

diameter in isocratic mode and retention
time for itraconazole was 5.617 min. The
linearity shows in range of concentration
50-200 pg/ml with correlation coefficient
0.9993. The method was validated for
linearity, precision, accuracy, limit of
detection, limit of quantitation, specificity
and robustness. The proposed method was
successfully applied for the quantitative
determination of itraconazole in capsule
formulation.

Thangabalan et al. explained
development and validation of RP HPLC
method for the estimation of itraconazole in
pure and pharmaceutical dosage form. The
analysis was carried out using dionex C18
4.66 mmx250 mm, 5um enhanced polar
selectivity column and mobile phase consist
of methanol and PH 7.5 potassium
dihydrogen phosphate in the ratio of 40:60
and degassed under ultrasonification. The
flow rate was 1.5ml/min and effluents was
monitored at 306nm.The retention time of
itraconazole was found to be 5.2 mins and
linearity of itraconazole was in range of
200-600 pg/ml. The % recoveries of
itraconazole were 99.33% to 99.66% from
the capsule formulation. The low detection
and quantification limits achieved indicate
the method is sensitive.

Yunoos et al. described
determination of itraconazole in bulk and
capsule dosage form by a validated isocratic
RP-HPLC method. The chromatography
was done on Zorbax C18 column (150 x
4.6mm,5um) and HPLC system was agilent
1100 series. The mobile phase consisting of
acetonitrile and water in the ratio of 75:25 at
flow rate of 1ml/min and injection volume
was 10ul with 7 min runtime. The detection
was carried out using photo diode array
(PDA) detector at 262nm. The proposed
method was linear over a concentration
range of 4-40 pg/ml for assay of
itraconazole with correlation coefficient of
0.9993. The parameters of analysis were
validated as per ICH guidelines. The LOD
and LOQ were found to be0.62 pg/ml
respectively. The proposed method proven
to be simple, selective and specific.
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Gupta et al. studied development and
validation of RP-HPLC method for
guantitation of itraconazole in tablet dosage
form. The analysis was carried out using
ODS Hypersil C18 column 250x4.6mm,
S5um with mobile phase consisting of a
mixture  of acetonitrile and  0.2%
triethylamine in isocratic elution with
Iml/min as flow rate. The detection was
carried out by UV detector at 260nm. The
retention time of itraconazole was about 4
min. This method permits determination of
itraconazole in tablets with detection limit
0.3ppm and quantitation limit 1.0ppm.The
linear regression analysis data for the
calibration curve in the range of 1.0ppm to
showed good linear relationship with
coefficient correlation value R?=0.9972. All
the parameters are validated by ICH
guidelines.

Kasekar et al. reported development
and validation of simple and rapid HPLC
method for determination of itraconazole in
bulk and marketed formulation. The mobile
phase consist of acetonitrile and double
distilled water in the ratio of 90 :10 at flow
rate of 1ml/min and HiQ Sil C18 column
with dimension 250%4.6mm for
chromatographic separation. The detection
was carried out with UV detector set as
263nm. The retention time for itraconazole
was found to be 7.75min. The linearity
range for itraconazole was found to be 5-60
pug/ml with coefficient of linear regression
0.991. Few reported mobile phase was
binary that made use of phosphate buffer as
one of component which can irreversibly
damage the column therefore to extend
column life along with column friendly
acetonitrile, they tried ultrapure water
instead of phosphate buffer, the solvents
that has lowest density.

Mannem et al. described
development and validation of RP-HPLC
method for cis-bromo benzoate
determination in itraconazole API (active
pharmaceutical  ingredient) and  its
pharmaceutical dosage form. The baseline
separation for itraconazole and cis-bromo
benzoate was achieved by utilizing a

symmetry C18 150x4.6mm,3.5um column
particle size and an isocratic elution method.
The mobile phase consist a mixture of
acetonitrile in the ratio of 35:65 respectively
with flow rate of 1min/ml. The temperature
of column was 25°C and detection was
carried out 227nm. The LOD (limit of
detection) for cis-bromo benzoate was
0.30ug/ml. The LOQ (limit of quantitation)
for cis-bromo benzoate was 0.92ug/ml. The
correlation coefficient obtained for impurity
was less than 0.999. The recovery was
obtained for impurity was 100 +10 %. The
developed method was validated as per ICH
guideline with respect to specificity,
linearity, precision, accuracy, limit of
detection, limit of quantitation, ruggedness,
robustness and solution stability.

Wharton et al. reported rapid liquid
chromatographic determination of
itraconazole and its production impurities.
The developed HPLC for determination of
itraconazole were found to be linear, robust,
accurate. Significant financial saving due to
time and solvent reduction can be obtained
by employed this method. This analysis
time was reduced from the original time of
33 minutes to 10 minutes .The optimum
chromatographic conditions were achieved
using an agilent zorbax eclipse XDB C18
column, 1.8um (4.6 x50mm) with mobile
phase of 0.08 M tetrabutyl ammoniun
hydrogen sulphate buffer-acetonitrile (80:20
v/v)with ultra violet detection at 235nm.

Tejaswini et al. studied analytical
method development and validation of
itraconazole by instrumental methods in
bulk drug and marketed formulation. HPLC
method was developed and validated for the
determination of itraconazole in capsule
formulation. The proposed method utilizes a
zodiac CI18, 100x4.6mm, Sum, mobile
phase comprised of water and acetonitrile in
the ratio of 50:50 v/v and flow rate of 1.0
ml/min with UV detection at 259nm. Result
obtained with proposed method confirms
the suitability of these methods for
pharmaceutical dosage. The accuracy of the
methods was confirmed by the recovery
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studies. The developed method can be used

for determination of marketed formulations.

Table 2: HPLC Methods for determination of itraconazole

emphasizing on UV spectrophotometric and
high performance liquid chromatography
(HPLC) methods for estimation of
Itraconazole. The development of new
methods will reduce the existing analytical
problems includes improving resolution,
decrease retention time and run time etc,
which refined in terms of accuracy,
precision, cost-effectiveness, more efficient
and could be used for routine analysis.
Liquid chromatography with UV detection
has been found more effective assessment of

S. | Compound Mobile phase Stationary phase Detector | wavelength | Retention Sample Reference
No (Column) time Matrix
1 Itraconazole | Terta butyl | Thermohypersil BDS uv 225nm 6.2 min Capsule 17
ammonium hydrogen | (150 x 4.6 mm, 5 pm)
sulphate : Acetonitrile
65 : 35
2 | ltraconazole | Acetonitrile : Glacial | C18 column uv 264nm 3.44 min Capsule 18
acetic acid (250 x 4.6 mm, 5 pm)
50:50
3 | Iltraconazole | Acetonitrile : water | zorbax eclipse XDB uv 256nm Dosage 19
(PH 2.5 adjusted with | C18 column, form
o-phosphoric acid (4.6 x150mm 5 pm)
50: 50
4 | ltraconazole | Terta butyl | Intersil C18, uv 225nm 5.6min Capsule 20
ammonium hydrogen | 250 x 4.6 mm, 5 um
sulphate buffer
solution : Acetonitrile
40 : 60
5 | Itraconazole | Methanol and PH 7.5 | Dionex C18 uv 306nm 5.2 min Capsule 21
potassium dihydrogen | 4.6 mmx250mm 5 pm
phosphate
40: 60
6 | Itraconazole | Acetonitrile : water Zorbax C18 photo diode 262nm 3.7 min Capsule 22
75:25 (150mm x 4.6 mm array
5 um) (PDA)
7 Itraconazole | Acetonitrile : 0.2 % | ODS hypersil C18 uv 260nm 4 min Tablet 23
triethyl amine column (250 mmx4.6
75:25 mm, 5 pm)
8 | Itraconazole | Acetonitrile : Double | HiQ Sil C18 uv 263nm 7.7 min Capsule 24
distilled water (250 mmx4.66 mm)
90:10
9 | Itraconazole | 0.1 % formic acid in | Symmetry C18 UV-Visible 227nm 3.8min Tablet 25
water : Acetonitrile (100 mm x 4.6mm), PDA
35:65 3.5 um
10 | ltraconazole | Terta butyl | agilent zorbax eclipse uv 235nm Production 26
ammonium hydrogen | XDB C18 column impurities
sulphate buffer | 1.8um
solution : Acetonitrile | (4.66 mm x 50mm)
80:20
11 | Itraconazole | Water : Acetonitrile Zodiac C18 (100 uv 259nm 4.7 min Capsule 16
50:50 mmx4.66 mm, 5 pm)
CONCLUSION Itraconazole. The compilation of all
There are various methods have  methods for Itraconazole are shown in table
been reported for the analysis of no 1 and 2. This review covers UV
Itraconazole in bulk and pharmaceutical spectrophotometric and HPLC methods for
dosage form. The present review  estimation of Itraconazole in bulk and
summarized all these method which are pharmaceutical dosage form. Hence this
given on the literature  specially  review will help in further research and

guide researchers for new method

development on Itraconazole.
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