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Abstract: A high-performance liquid chromatographic method is developed for the determination of bulk sertaconazole 
nitrate and related compounds (potential impurities and degradation products) as well as a sertaconazole nitrate cream 
formulation. A lo-p,rn Spherisorb CN column is used along with a mobile phase consisting of acetonitrile and aqueous 
0.01 M sodium phosphate (37:63, v/v). The sertaconazole nitrate peak is monitored at a wavelength of 260 nm, the 
retention time being 19.3 min. The detector response for sertaconazole nitrate is linear over the concentration range from 
64 to 96 pg ml-‘. The method is found to be sufficiently selective for the reliable determination of related compounds, FI- 
7001, FI-7009 and FI-7011, as indicated by same-day and between-day relative standard deviations (RSD) for replicate 
assays of 1.72% (n = 9) and 2.17% (n = 24), respectively. The application of this method to a cream formulation of 
sertaconazole nitrate is found to give a mean percentage recovery of 99.4% with RSD of 1.14% (n = 9); none of the 
cream vehicle peaks are found to interfere with the determination of sertaconazole nitrate. 

Keywords: Sertaconazole nitrate; high-performance liquid chromatography; determination in presence of related 
compounds; determination in a cream formulation. 

Introduction 

Sertaconazole nitrate, a new imidazole anti- 
fungal, has been shown to have a wide spec- 
trum activity against dermatophyte fungi (Tri- 
chophyton microsporum, Epidermophyton), 
pathogen yeasts (Candida albicans, C. tropi- 
calis, C. spp., Malasseria furfur) and Asper- 
gillus. Also, it is effective against such fungal 
species as Trichophyton rubrum (lOO%), T. 
mentagrophytes (94.1%) Epidermophyton 
floccosum (100%) and Microsporum canis 
(100%) which are resistant to other imidazoles. 
Clinical pharmacology studies of sertaconazole 
dermal cream made revealed clinical, micro- 
scopic (KOH) and microbiological (culture) 
healing rates of 86, 98.7 and 99.6%, respec- 
tively, with low relapse rates. 

In order to assure a rapid, reproducible and, 
above all, selective analytical procedure for the 
determination of sertaconazole nitrate in bulk 
drug and in a cream formulation, a HPLC- 
method has been developed to determine 
intact drug in the presence of related com- 
pounds and from the cream formulation 
excipients. Other antifungal agents such as 
miconazole, econazole, clotrimazole and tio- 

conazole, also have been determined by 
HPLC, though under different chromato- 
graphic conditions [l-14]. 

The proposed chromatographic method has 
been used, by ’ modifying the sample prep- 
aration procedure only, for the determination 
of sertaconaiole nitrate in other dosage forms 
which are still under investigation. Some 
changes in the proposed chromatographic pro- 
cedure were found to be necessary for pharma- 
cokinetic studies in humans following topical 
and vaginal administrations, as will be 
described in subsequent publications. 

Experimental 

Material and reagents 
Sertaconazole nitrate (FI-7056), 1-[2-[(7- 

chlorobenzo [b] thien-3-yl)methoxy]-2-(2,4- 
dichlorophenyl)ethyl]-lH-imidazole nitrate, 
related compounds FI-7001, a-(2,4-dichloro- 
phenyl)-lH-imidazole-l-ethanol, FI-7009, 
3-(bromomethyl)-7-chlorobenzo [b] thio- 
phene, FI-7011, 7-chlorobenzo [b] thiophene- 
3-methanol (Fig. 1) were synthesized in the 
Organic Synthesis Department of Ferrer 
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Synthesis potential 
impurity and possible 
degradation product 

Sertaconazole nitrate 

. HNO, 
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Figure 1 
Structures of sertaconazole nitrate and related compounds FI-7001, u-(2,4-dichlorophenyI)-lH-imidazole-l-ethanol; FI- 
7009, 3-(bromomethyl)-7-chlorobenzo [b] thiophene; FI-7011, 7-chlorobenzo [b] thiophene-3-methanol. 

Group Research Centre (Barcelona, Spain). 
Acetonitrile and methanol were HPLC grade 
and were obtained from Merck (Darmstadt, 
Germany). Monobasic sodium phosphate was 
analytical grade and was obtained from Mont- 
plet-Esteban, S.A. (Barcelona, Spain). 

Apparatus 
The chromatographic system consisted of 

two Waters 510 solvent delivery pumps with a 
Wisp 710B automatic injector (Waters Associ- 
ates, Milford, MA, USA). The analytical 
column used was a lo-pm Spherisorb column 
(25 cm X 4 mm i.d.) (Tracer Analitica, 

Barcelona, Spain) thermostatted in a column 
oven equipped with a TCM temperature con- 
troller (Waters Associates, Milford, MA, 
USA). A Waters 480 variable wavelength 
detector was used along with a Merck-Hitachi 
D-2500 parallel integrator (Hitachi Ltd, 
Tokyo, Japan) with a Baseline 810 Chromatog- 
raphy Workstation (Waters Associates, Mil- 
ford, MA, USA) and a Seiko Epson IQ-500 
printer (Nagano, Japan). An ultrasonic water 

bath from Selecta (Barcelona, Spain) was used 
to degas the mobile phase. For all volumetric 
transfers, an Eppendorf pipette from Eppen- 
dorf-Netheden-Hinz GmbH (Hamburg, 
Germany) was used. 

Chromatographic conditions 
The mobile phase consisted of acetonitrile- 

0.01 M monobasic sodium phosphate (37:63, 
v/v). Each solvent was delivered by an indi- 
vidual pump and mixed in a high-pressure 
solvent-mixing valve. The mobile phase was 

operated at a flow rate of 1.6 ml min-’ at a 
constant temperature of 35°C. Both the solvent 
volume and the flow rate were monitored with 
a computer using the Baseline 810 software. 

The UV detector was operated at 260 nm for 
sertaconazole nitrate, FI-7009 and FI-7011, 
and at 220 nm for FI-7001. The volume of the 
solution injected into the column was 25 ~1. 
The retention times of sertaconazole nitrate 
and the related compounds FI-7011, FI-7009 
and FI-7001 were 19.3, 2.3, 3.3 and 6.2 min, 
respectively. 
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Preparation of the standard solutions 
Sertaconazole nitrate solutions were pre- 

pared by weighing 16, 18, 20, 22 and 24 mg of 
sertaconazole nitrate and dissolving in aceto- 
nitrile to make 25-ml solutions. Then, 1 ml of 
each solution was transferred to a lo-ml flask 
and the required amount of acetonitrile was 
added. In this way, five standard solutions of 
sertaconazole nitrate with concentrations of 
64, 72, 80, 88 and 96 Kg ml-’ were prepared. 
An aliquot of each solution was transferred to 
a tube and 25 ul were injected into the 
chromatographic column to 1.6, 1.8, 2.0, 2.2 
and 2.4 pg of sertaconazole nitrate on-column. 

4500 rpm for 10 min, 1 ml of the supernatant 
was transferred to a lo-ml flask and the 
required amount of acetonitrile was then 
added. An aliquot of this latter solution was 
transferred to a vial and 25 ~1 were injected 
into the chromatographic column. 

Results and Discussion 

Analysis of bulk drug 

Preparation of standard solutions of the related 
compounds 

The solutions containing the related com- 
pounds FI-7001, FI-7009 and FI-7011 were 
prepared by weighing 10 mg of each compound 
and dissolving in acetonitrile to make lo-ml 
solutions. Then, 1 ml of each solution was 
transferred to a 50-ml flask and the required 
amount of acetonitrile was added. A final 
solution was prepared from 1 ml of the preced- 
ing solution which was transferred to a lo-ml 
flask and the required amount of acetonitrile 
was added. In this way, the solutions contain- 
ing the impurities with a concentration of 2 p,g 
ml-’ each were prepared. An aliquot of 25 ~1 
was injected to give 50 ng on-column of FI- 
7001, FI-7009 and FI-7011, respectively. 

Calibration curve. The calibration curve was 
constructed from the standard solutions of 
sertaconazole nitrate in a concentration range 
from 80 to 120% of the analytical nominal 
concentration. Each sample was injected in 
triplicate and the mean value of peak areas was 
plotted over their respective concentrations. 
The calculation of column efficiency (plate 
count) and tailing factor (peak asymmetry) 
resulted in a mean value of n = 14.371 and 
T = 1.18, respectively. The standard solutions 
were repeatedly injected over a 72-h period 
and the integration values, retention times and 
peak asymmetry compared with data obtained 
for freshly prepared solutions. This revealed 
sertaconazole nitrate to be highly stable at least 
over a 72-h period. The calibration curve was 
linear passing through the coordinate origin. 
The statistical data for the calibration curve are 
shown in Table 1. 

Preparation of the cream formulation solution 
A 2 g mass of cream was weighed into a 25- 

ml beaker. A 15 ml volume of acetonitrile- 
methanol (80:20, v/v) was added and dispersed 
manually using a spatula. The resulting sol- 
ution was transferred to a 50-ml flask, the 
beaker was washed three times with the same 
solvent and the washings added to the flask. 
The flask was agitated for 10 min by intro- 
ducing it directly into an ultrasonic water bath, 
and the required amount of acetonitrile was 
added. Then, an aliquot was centrifuged at 

Precision. Same-day relative standard devi- 
ation (RSD) ( several samples at the same 
concentration) and between-day RSD (several 
samples at different concentrations) of both 
the chromatographic system and the analytical 
method were studied. Same-day RSD for the 
chromatographic system was 0.61% (n = 8) at 
the concentration of 80 pg ml-’ (2 p,g injec- 
tion) and for the analytical method was 1.72% 
(n = 9) at the same concentration. Overall 
between-day RSD value was 2.17% (n = 24) 
for a concentration range between 64 and 
96 kg ml-’ (1.6 and 2.4 u,g injection). 

Table 1 
Linear regression analysis for the assay of sertaconazole nitrate 

Regression coefficient 
(r) 

Slope rt S.E. 
(xl@) 

Intercept f S.E. 
(xl@) 

Identity of slope* 
t ev 

0.9968 38.3938 + 1.0887 0.8047 + 0.2865 0.2689 

y = mx + n, where y is the chromatographic peak areas, m is the slope value tailed during validation, x is the injected 
amount in ug and n is the intercept expressed as nominal analytical response rate. 

* ttat.re = 2.145 (P = 0.95). 
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Selectivity. In order to check that the 
proposed method was sufficiently selective, 
standard solutions of sertaconazole nitrate at 
the concentration of 80 ug ml-’ (2 pg injec- 
tion), and solutions containing related com- 
pounds (possible synthesis impurities and 
degradation products) FI-7001, FI-7009 and 
FI-7011 at the concentration of 2 ug ml-’ each 
(50 pg injection) were examined. For the 
synthesis impurities and degradation products 
chromatograms were obtained with detector 
wavelengths of 220 and 260 nm. Represen- 
tative chromatograms (Figs 2, 3 and 4) re- 
vealed that sertaconazole nitrate was well 
separated from the other compounds. 

I I I I 
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Figure 2 
A typical chromatogram of sertaconazole nitrate; (1) 
sertaconazole nitrate peak (80 pg ml-‘); detector sensi- 
tivity: 0.001 AUFS at 260 nm. 
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Figure 3 
Chromatogram of related compounds: (1) sertaconazole 
nitrate peak; (2) FI-7001 peak;. (3) FI-7009 peak and (4) 
FI-7011 oeak at the concentration of 2 I.G ml-’ (50 ng 
injection); detector sensitivity: 0.001 AUFSat 260 nm. At 
the sertaconazole nitrate retention time, no other interfer- 
ing peak was found. 
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Figure 4 
Chromatogram of related compounds: (1) sertaconazole 
nitrate peak; (2) FI-7001 peak; (3) FI-7009 peak and (4) 
FI-7011 peak at the concentration of 2 pg ml-’ (50 ng 
injection); detector sensitivity: 0.001 AUFS at 220 nm. At 
the sertaconazole nitrate retention time, no other interfer- 
ing peak was found. 

The calculation of the resolution between 
sertaconazole nitrate and the nearest peak 
corresponding to degradation product FI-7001 
resulted in R > 17.0. This high value of R in 
addition to the long retention time of serta- 
conazole nitrate suggested the possibility of 
changing the proportions of solvents in the 
mobile phase so that the major peak could be 
eluted more rapidly. However, this is not 
possible if it is desirable to achieve at the same 
time a good separation for related compounds, 
and avoid FI-7011 being eluted at the dead 
time together with the response of the diluent. 

Table 2 shows the statistical comparison 
between the area means of sertaconazole 
nitrate and sertaconazole nitrate plus related 
compounds. No significant differences were 
found. 

Cream formulation 
Recovery. A 4 g mass of cream was weighed 

into three glass mortars, 72, 80 and 88 mg of 
sertaconazole nitrate added and then the 
sample was homogeneized manually. Recovery 
determination was carried out by weighing 2 g 
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Table 2 
Evaluation of the selectivity of the assay for sertaconazole nitrate 

Sample statistics Sertaconazole nitrate 
Sertaconazole nitrate + related compounds 

t W* exl, F ** 

No. of observations 7 7 0.470 1.541 

Area unit mean 728398 725482 
Variance 1.06 x lO* 1.64 x lo* 
RSD 1.42% 1.76% 

*&de = 2.179 (P = 0.95). 
** Ftahle = 3,79 (P = 0.95). 

Table 3 
Recovery and precision of the assay of sertaconazole nitrate in a cream formulation 

Theoretical concentration 

(pg ml-‘) 

Found (mean) 
concentration 

Recovered (mean) 
percentage 

71.42 99.2 1.27 1.78 
72 70.25 97.6 1.26 1.79 

71.62 99.5 0.47 0.65 

79.89 99.9 1.01 1.27 
80 78.40 98.0 0.84 1.07 

81.07 101.3 1.16 1.43 

87.47 99.4 0.30 0.34 
88 88.09 100.1 0.70 0.79 

87.38 99.3 1.00 1.14 

S.D. 
RSD 

W) 

of cream from each mortar equivalent to 36,40 
and 44 mg of sertaconazole nitrate respec- 
tively, and then analysing as described pre- 
viously. This operation was repeated for 3 
consecutive days. Final concentrations were 
72, 80 and 88 kg ml-‘. An aliquot of these 
solutions was transferred to respective vials 
and 25 ~1 (equivalent to 1.8, 2 and 2.2 u.g of 
sertaconazole nitrate on-column) were injected 
into the chromatographic column. Recovery 
was calculated by comparing the chromato- 
graphic peak areas with the calibration plots 
(Table 3). The between-day mean percentage 
recovery and RSD at the three tested concen- 
trations were 99.4 and 1.17% (n = 9), respec- 
tively. 

Selectivity. Data from accelerated stability 
studies on a commercial cream formulation of 
sertaconazole nitrate packed in aluminium 
tubes were used to validate the selectivity of 
the method. As it was a cream formulation, the 
maximal exposure temperature was adjusted to 
40°C in order to protect it against an excessive 
increase of fluidity. After 6 months, a sample 
of the cream formulation and a freshly pre- 
pared placebo cream were simultaneously 
analysed according to the above procedure. 

As shown in chromatograms for placebo 
cream (Figs 5 and 6) there are no peaks with a 
retention time close to that of sertaconazole 

I I I I 
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Fire 5 
Chromatogram of a placebo cream. (1) Sertaconazole 
nitrate peak. Detector sensitivity: 0.001 AUFS at 260 nm. 
At the sertaconazole nitrate retention time, no other 
interfering peak was found. 
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Figure 6 
Chromatogram of a placebo cream. (1) Sertaconazole 
nitrate peak. Detector sensitivity: 0.001 AUFS at 220 nm. 
At the sertaconazole nitrate retention time, no other 
interfering peak was found. 
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Figure 7 _. 
Chromatogram illustrating the stability of sertaconazole 
cream stored for 6 months at 40°C. (1) Sertaconazole 
nitrate peak (80 pg ml-‘); (2) FI-7001 peak (degradation 
product not detected at 260 nm); (3) FI-7009 (impurity not 
detected); (4) FI-7011 (degradation product). Detector 
sensitivity: 0.001 AUFS at 260 nm. 
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Figure 8 _. 
Chromatogram illustrating the stability of sertaconazole 
nitrate cream stored for 6 months at 40°C. (1) Sertacon- 
azole nitrate peak (80 ug ml-‘); (2) FI-7001 peak (degrad- 
ation product); (3) FI-7009 peak (impurity); (4) FI-7011 
peak (degradation product). Detector sensitivity: 0.001 
AUFS at 220 nm. 

i 

nitrate. Chromatograms for sertaconazole 
cream (Figs 7 and 8) stored for 6 months at 
40°C show a good resolution in the separation 
of sertaconazole nitrate, FI-7001 and FI-7011 
peaks. 

Conclusion 

A rapid, precise and selective HPLC- 
method has been developed for the determi- 
nation of bulk sertaconazole nitrate. As no 
interference of the related compounds was 
observed, the method can be used for quan- 
titative assays of purity. A simple sample 
preparation enables the use of this method for 
the determination of the active ingredient in 
cream formulations with good accuracy, pre- 
cision and selectivity. 
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