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Benzyl alcohol is commonly used in pharmaceutical formulations as an anti-
septic, its usual concentration in creams and ointments being 1-2% (w/w).

Several methods have been developed for spectroscopic!™, thin-layer chro-
matographic$-5, gas chromatographic (GC)” and high-performance liquid chromato-
graphic (HPLC)31° methods.

Menon and Norris? described an HPLC method for the determination of ben-
zyl alcohol in the presence of hydroxyzine hydrochloride from an injection solution.
Later, Rego and Nelson® described an HPLC method for its determination in the
presence of hydrocortisone in pharmaceutical formulations. These two assays were
not suitable for the determination of benzaldehyde. Floor er al.'° proposed an HPLC
method for the determination of Etoposide and its major potential impurities in the
presence of benzyl alcohol and its main degradation product, benzaldehyde. This
paper describes a reversed-phase HPLC assay for benzyl alcohol and benzaldehyde
in a pharmaceutical cream.

EXPERIMENTAL

Reagents

All chemicals and solvents were of HPLC grade. Methanol, acetic acid, benzyl
alcohol and benzaldehyde standards were obtained from Merck. Doubly distilled
water was supplied by Lederle (Oullins, France). The pharmaceutical tested was a
cream containing 1% (w/w) of benzyl alcohol.

Apparatus

An Altex Model 380 pump, a Waters Model 710B automatic injector, a Pye
Unicam Model 4020 variable-wavelength spectrophotometer set at 260 nm and a
Waters Assoc. Model 730 integrator data module were used.

HPLC was performed with Beckman Ultrasphere-octyl 5 ym column (150 x
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4.6 mm 1.D.). The mobile phase was methanol-water (60:40) of pH 3.5 + 0.05,
‘adjusted with acetic acid, and was sonicated before use. The mobile phase was
pumped through the column at a flow-rate of 1 ml/min. UV spectra of benzyl alcohol
and benzaldehyde were recorded on a Pye Unicam 4021 spectrophotometer.

Sample preparation

An amount of sample of 2.5 g was introduced into a 50-ml volumetric flask
and 30 ml of doubly distilled water were added. The cream was dispersed by gentle
manual agitation, then further doubly distilled water was added to give a volume of
50 ml. The solution was filtered through a Whatman W 42 filter before injection. The
final concentration of benzyl alcohol was about 500 ug/ml. A volume of 20 ul was
injected into the column.
Preparation of standard solutions '

A 250-mg amount of benzyl alcohol was accurately weighed into a 50-ml volu-
metric flask and diluted to volume with doubly bidistilled water. This standard so-
lution was diluted with doubly distilled water to a final concentration of about 500
pg/ml.

A 30-mg amount of benzaldehyde was weighed in a 50-ml volumetric flask
anmd diluted to volume with doubly distilled water. Dilution with doubly distilled
water gave a final concentration of 1.5 ug/ml.

RESULTS

Spectral data

Fig. 1a and b show the UV spectra of benzyl alcohol and benzaldehyde in the
mobile phase. The absorbance maxima are 257 nm (¢ = 1.748 g ! 1cm™!) and 249
nm (¢ = 112.547 g~* 1 cm ™) for benzyl alcohol and benzaldehyde, respectively. At
260 nm the molar absorptivities are eeonot = 1.498 g71 lcm ™! and &,14¢nyae = 66.535
g~ ! 1em™!. The molar absorptivity of benzaldehyde is higher owing to the conju-
gation of the benzene ring and the carbonyl group. The UV spectra of benzyl alcohol
and benzaldehyde in the cream were found to be similar to those of the standard
solutions (Fig. 2).

Chromatographic analysis

The retention times of benzyl alcohol and benzaldehyde were 4.5 min and 6.5
min, respectively. Blanks assayed following the same procedure did not show any
interfering peaks at these retention times (Fig. 3).

Linearity

The linearity of the proposed method was checked by injecting authentic stan-
dards of benzyl alcohol and benzaldehyde.

Five standards of benzy! alcohol containing 125, 250, 500, 750 and 1000 ug/ml
were injected five times each. Linear regression analysis of peak areas versus concen-
trations indicated good linearity:slope, 740.94; intercept, —0.86; r = 0.9998.

The same procedure was applied to benzaldehyde using concentrations of
0.375, 0.75, 1.5, 2.25 and 3 ug/ml, and gave the following results:slope, 366.81; in-
tercept, —14.69; r = 0.9996.
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Fig. 1. UV spectra of (a) benzyl aicohol and (b) benzaldehyde standard solutions in the mobile phase
(methanol-water, 60:40).
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Fig. 2. UV spectra of (a) benzyl alcohol and (b) benzaldehyde in a pharmaceutical cream. Spectra recorded
at the top of the chromatographic peak.
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Fig. 3. Chromatograms of (a) standard solution of benzyl alcohol, (b) standard of benzaldehyde and (c)
a pharmaceutical cream.

The linearity of the method was tested with the cream. Five sample weights
corresponding to 25, 50, 100, 150 and 200% of the theoretical sample weight (2.5 g)
were assayed using the same procedure, each sample being injected five times. The
linearity was also good and the correlation coefficients were 0.999 and 0.997 for
benzyl alcohol and benzaldehyde, respectively.

Precision

The repeatability of the assay determined from the coefficients of variation
from nine injections of solutions containing 500 ug/ml of benzyl alcohol and 1.5
ug/ml of benzaldehyde was 0.30 and 1.22%, respectively.

The reproducibility of the method was determined over three days by injecting
a solution containing 500 ug/ml of benzyl alcohol and 1.5 ug/ml of benzaldehyde five
times each day. A variance analysis was performed on the results. Using the F-test,
the tabulated value for F (12.2) was 3.89 whereas the calculated F values were 0.45
and 0.50 for benzyl alcohol and benzaldehyde, respectively. These results indicated
no significant differences between the various m_]ectnons The reproducibility of the
method is good.
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Accuracy

The accuracy of the method was determined on solutions containing theoret-
ical concentrations of benzyl alcohol of 125, 250, 500, 750 and 1000 ug/ml and of
benzaldehyde of 0.375, 0.75, 1.5, 2.25 and 3 ug/ml. Each result calculated from cal-
ibration graphs was compared with the expected value. The inaccuracy is given by
the equation I = (4x/x) - 100 and the accuracy is 4 = 100 — 7. The mean accuracies
were 99.07 and 98.42% for benzyl alcohol and benzaldehyde, respectively.

Recovery of benzyl alcohol from cream

To study the recovery of benzyl alcohol from the formulation, a cream con-
taining all inactive and active components except benzyl alcohol was prepared then,
an exact amount of benzyl alcohol was added and mixed thoroughly. Ten samples
of this cream were treated according to the analytical procedure and each was injected
five times into the column. The amount of benzyl alcohol added was 1.032% (w/w)
and the amount found was being 1.052% (w/w). There was no significant difference
between these two values.

Limits of detection

The limits of detection defined by a signal-to-noise ratio of 2, of benzyl alcohol
and benzaldehyde were determined using standard solutions and were found to be
12.6 and 0.33 ng, respectively, with an injection volume of 20 ul. The molar absorp-
tivity of benzaldehyde at 260 nm is nearly 40 times higher than that of benzyl alcohol,
which permits the simultaneous determination of the two compounds in a pharma-
ceutical preparation with the same tuning sensitivity of the detector.

CONCLUSION

The HPLC method described here is linear, precise, accurate and sensitive.
Moreover, it is fast and easy to carry out. Its analytical performance makes it suitable
for the industrial quality control of pharmaceutical creams containing benzyl alcohol
and its degradation product benzaldehyde.
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