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Determination of dexamethasone acetate in cream by HPLC
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Abstract

The aim of this research was to validate a high performance liquid chromatographic method for the quantitative

determination of dexamethasone acetate contained in cream preparation. A MetaSil octadecyl silane (250�/4.6 mm, 5

mm) column, a methanol: water (65:35; v/v) mobile phase (1.0 ml min�1) and an UV detector (set at 254 nm) were used

to evaluate the parameters: linearity, precision, accuracy, specificity, as well as, quantitation and detection limits. The

calibration curve showed a correlation coefficient of 0.9999. The precision was demonstrated by the relative standard

deviation (RSD) of 0.53. The recovery test resulted in an average of 97.85%, what confirmed the accuracy of the

method. The quantitation and detection limits determined were 1.41 and 0.47 mg ml�1, respectively. The specificity test

showed there was no interference in the drug peak.
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1. Introduction

Dexamethasone is a synthetic glucocorticoid

frequently employed in the diagnosis of adrenal

diseases in addition to many inflammatory and

immunological processes [1]. It is inserted in

European Pharmacopoeia (2002) [2], where spec-

trophotometric method is used for its determina-

tion. However, this method is subject to many

interferences. The United States Pharmacopeia

(2002) [3] and The Japanese Pharmacopoeia

(1996) [4] show high performance liquid chroma-

tographic methods for dexamethasone acetate

(DA) bulk substance and injectable suspension

[3] determination. The former uses phenyl column

and water:acetonitrile as mobile phase, the latter,

octadecyl silane column and the same mobile

phase, but no one of these official codes shows

any method for cream preparation.

High performance liquid chromatography

(HPLC) is a useful tool to analyse samples of

complex nature, like ointments and creams, be-

cause it provides not only the separation and

determination, but also eliminates most interfer-

ence problems [5].

In the literature, few HPLC methods are pro-

posed for the analysis of DA in creams [8],

ointments [9] and tablets [10]. In contrast to two
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of these methods [8,9], the method reported here
has a simpler sample preparation, without chloro-

form extraction [9] or evaporation steps [8], and

even so, it demonstrated to be sensitive and

efficient. Furthermore, the previous methods [8,9]

utilize water:acetonitrile as mobile phase and

octadecyl silane columns, while the tablets method

[10] uses water:methanol mobile phase and the

same column reported above. This mobile phase
was tested in this work.

The aim of this study is to validate a simple and

fast HPLC method for the quantitative determina-

tion of DA in cream, since there is still no official

one. The validation procedure will follow the ICH

guidelines [6]. The validation parameters evaluated

were linearity, specificity, precision, accuracy and

quantitation and detection limits.

2. Materials

2.1. Samples

Commercially available cream containing DA

0.1% (Globo, Belo Horizonte, Brazil).

2.2. Chemicals

Methanol used for preparation of mobile phase,

and as diluent, was liquid chromatography grade

(Merck, Darmstadt, Germany). Water was pur-

ified using a Millipore system (São Paulo, Brazil).

DA, 100.28% (Valquı́mica, São Paulo, Brazil) was

used as the external standard. The excipients of the
placebo cream, Emulgade† (mixture of cetearyl

alcohol, ceteareth-20, sorbitan stearet, POE 20

sorbitan oleate) (Henkel, São Paulo, Brazil),

cetostearyl alcohol, octyldodecanol, octyl stearate,

diazolidinyl urea, propylene glycol, methylpara-

ben, propylparaben and butylated hydroxyto-

luene, were all obtained from Galena (São Paulo,

Brazil).

2.3. Instrumentation and chromatographic

conditions

The liquid chromatograph consisted of a Shi-

madzu LC-10 A with a SPD-10A variable-wave-

length UV detector (set at 254 nm), a C-R6A
integrator, a LC-10AS solvent delivery pump and

a Rheodyne injection valve with a 20 ml loop

(Shimadzu, Kyoto, Japan). The column was a

MetaSil octadecyl silane 250�/4.6 mm, 5 mm

(MetaChem Technologies, Torrance, USA). Mo-

bile phase used was methanol:water (65:35; v/v), at

flow rate of 1.0 ml min�1. The instrument was

operated at ambient temperature and the detector
sensitivity used was 0.05 AUFS.

3. Methods

3.1. Preparation of calibration curve

Aliquots of 1.0; 2.0; 4.0; 6.0; 8.0; 10.0 and 12.0
ml of a 0.5 mg ml�1 solution of standard DA were

transferred to 100 ml volumetric flasks and diluted

to volume with methanol. The final concentrations

obtained were 5.0; 10.0; 20.0; 30.0; 40.0; 50.0 and

60.0 mg ml�1, respectively. Each solution was

prepared three times. The volume injected was 20

ml.

3.2. Preparation of samples

An amount of commercial cream containing the

equivalent to 3 mg of DA was weighted and

transferred to a 100 ml volumetric flask, with 20

ml of methanol. It was diluted to volume with the

same solvent and shaken for 10 min. So, this

solution was filtered and 20 ml were injected into

the HPLC column. This procedure was done six
times in order to evaluate the precision of the

method.

3.3. Recovery test

In order to determine the accuracy of the

method, aliquots of 1.0, 2.0 and 3.0 ml of a 1.5

mg ml�1 DA standard solution (1.5 mg, 3.0 mg
and 4.5 mg, respectively, corresponding to 50.0,

100.0 and 150.0% of the sample concentration)

were added to three commercial samples solutions,

respectively, prepared as cited in Section 3.2. Each

solution was prepared in duplicate and injected

three times.
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3.4. Specificity test

The specificity was evaluated by assaying an

amount of placebo cream containing the same

excipients as the commercial product, cited in

Section 2.2. The solutions were prepared in the

same way did for commercial sample (Section 3.2).

4. Results and discussion

The main objective of the validation of an

analytical procedure is to demonstrate that it is

suitable for its intended purpose [6]. There are

some validation characteristics that need to be

evaluated, which are: linearity, specificity, accu-

racy, precision, detection and quantitation limits,

and robustness. There is no need to evaluate all
these parameters. It is the responsibility of the

analyst to select those considered relevant for each

test procedure [7].

In this work, a methanol:water mobile phase

was chosen because of the high solubility of DA in

this solvent and the lower toxicological risks of it,

when compared with acetonitrile. So, two propor-

tions were studied: 70:30 (v/v) like a previous
reported study [10] and 65:35 (v/v). The second

alternative showed to be better, since it improved

the separation of the peaks in the sample chroma-

togram and kept a great retention time for the

drug peak.

Under the experimental conditions described, a

standard calibration curve of DA was constructed

and it demonstrated to be linear over a concentra-
tion range of 5�/60 mg ml�1. The correlation

coefficient obtained for the line was 0.9999,

indicating good linearity. The representative linear

equation was: y�/14 785x�/25 834 where x is the

concentration in mg ml�1 and y is the peak area in

mV s. The data were validated by means of the

analysis of variance, which demonstrated signifi-

cative linear regression and no-significative linear-
ity deviation (P B/0.05). The quantitation and

detection limits determined were 1.41 and 0.47 mg

ml�1, respectively. These low values indicated the

sensitivity of this HPLC method.

The results obtained in the determination of DA

in commercially available samples are in the Table

1. It was found an excess of 25.0% in the amount

labeled, however, since there is no official refer-

ence values for cream, it is difficult to say that

these samples are reproved. The low relative

standard deviation (RSD) of 0.53 showed the

precision of the developed method. Fig. 1 show a

representative chromatogram of commercial sam-

ple solution. The DA retention time was about 8.5

Table 1

Results of quantitative determination of DA in cream by HPLC

Sample Quantity of dexamethasone acetate (1 mg g�1 cream)

% Average RSD

1 124.7 125.4 0.53

2 125.3

3 125.6

4 126.9

5 124.8

6 125.4

Fig. 1. Chromatogram of cream containig dexamethasone

acetate. Chromatographic conditions: MetaSil octadecyl silane

(250�/4.6 mm; 5 mm); mobile phase: methanol: water (65:35 v/

v); flow rate: 1.0 ml min�1; injection volume: 20.0 ml; detection

UV 254 nm and ambient temperature. (A) Methylparaben; (B)

propylparaben; (C) DA.
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min. This is a good value to routine procedure in
quality control and it allows to analyse a large

number of samples in the same day. The other two

peaks in the chromatogram were the preservative

methylparaben and propylparaben, in this order.

The recovery test resulted in 97.85% of mean

recovery with low RSDs (less than 2.0%). The data

of this test can be observed in Table 2. These

values show the great accuracy of the method,
which is an important parameter in determination

methods.

The specificity test demonstrated there was no

interference in the drug peak. The chromatogram

obtained did not show any other peak besides

those from the preservatives, which were present in

the sample chromatogram. So, it proved that the

peak at 8.5 min was not suffering interference from
any other excipient. The specificity is very im-

portant, since the cream is a complex matrix and

contains a lot of excipients that could cause

problems with the resolution of the peaks. By the

way, there is the alert about oily excipients that

could harm the analysis by clogging up the column

[5]. During the development of this study, it was

not observed.

5. Conclusion

The proposed HPLC method demonstrated to

be simple, linear, accurate, precise, specific and

sensitive. It can be used to determine DA in

creams, since there is no official method for this

drug in that pharmaceutical form.

Acknowledgements

The authors thank to FATEC by the financial

support and LEPCQ.

References

[1] A. Goldfien, Adrenocorticoesteróides e antagonistas cór-
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Table 2

Recovery of standard solution added to commercially available

samples

Amount added

(mg)

Amount found

(mg)

Percentage of

recoverya

RSD

1.50 1.48 98.70 1.72

3.00 2.95 98.24 0.38

4.51 4.35 96.60 0.07

a Each value is an average of two determinations.
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