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GLC Trace Analysis of Dextromethorphan and
Bromhexine Salts in Pharmaceutical Preparations

J. L. FABREGAS and A. MARGALET *

Abstract O GLC proved to be particularly well suited for trace
analysis of dextromethorphan and bromhexine salts in different
pharmaceutical preparations, using diphenhydramine as the inter-
nal standard.

Keyphrases O Dextromethorphan salts—GLC analysis in phar-
maceutical preparations 0 Bromhexine salts—GLC analysis in
pharmaceutical preparations @ GLC—analysis, dextromethorphan
and bromhexine salts in pharmaceutical preparations

Due to its bronchial mucolytic action, bromhexine
has been incorporated in pharmaceutical prepara-
tions, especially since the preparation of N-(2-amino-
3,5-dibromobenzyl)-N-cyclohexylmethylamine  hy-
drochloride (1). Other studies reported its pharma-
cology (2), antitussive (3) and bronchosecretolytic ac-
tivities (4), and metabolism (5, 6).

However, analytical procedures have been inade-
quate to determine bromhexine and dextromethor-
phan quantitatively in a pharmaceutical mixture, be-
cause of their similar solubilities, analogous UV ab-
sorptions (7, 8), and similar colorimetric reactions
(9). Methods utilizing GLC analysis of dextromethor-

Table I—Determination of Bromhexine and
Dextromethorphan in Pharmaceutical Formulations

Label Range
Claim, Found, SD, CcV,
Formulation mg mg mg %
Syrup
Bromhexine 1.80 1.770-1.801 0.033 1.83
Dextro- 2.90 2.904-2.940 0.037 1.28
methorphan
Granulation
Bromhexine 1.80 1.770-1.800 0.033 1.83
Dextro- 2.90 2.860-2.901 0.042 1.45
methorphan

phan have been reported (10). None of these methods
has been used for the quantitative determination of
bromhexine. Under the conditions described here,
GLC was particularly well suited for the analysis of
dextromethorphan and bromhexine in pharmaceuti-
cal formulations containing antibiotics and essential
oils.

EXPERIMENTAL

Chromatographic Conditions—A gas chromatograph!
equipped with a —0.2-1.0-mv recorder® was used. A 1.5-m X 0.3-
cm (5-ft X 0.125-in.) stainless steel column packed with 3% SE-30
(silicone rubber) on 100-120-mesh Varaport 30 was used. The col-
umn temperature was 180°, and the detector and injection port
temperatures were 255 and 200°, respectively. The nitrogen carrier
gas flow rate was 30 ml/min at 37 psi. A flame-ionization detector
was used with a hydrogen flow rate of 30 ml/min and an air flow
rate of 300 ml/min. The optimal working attenuation was 8 X
10719 amp/mv.

Reagents—Carbon tetrachloride and chloroform?, spectroscop-
ic grade, were used.

Internal Standard—After a number of trials with other mate-
rials (codeine, ephedrine, chlorpromazine, and papaverine), di-
phenhydramine was chosen as the internal standard because of its
commercial availability as a pure reagent? and its adequate separa-
tion from the other compounds, resulting in a symmetrical peak of
low retention time (=22.5 min).

For the internal standard solution, 30 mg of diphenhydramine
hydrochloride was extracted with carbon tetrachloride, in alkaline
media, following the procedure described for the sample prepara-
tion. The combined extracts were dried over anhydrous sodium
sulfate and evaporated to dryness, and the residue was dissolved
and diluted to 100 ml with carbon tetrachloride.

Preparation of Samples—An accurately weighed sample, con-
taining dextromethorphan and bromhexine salts equivalent to

! Varian Aerograph 1740, Walnut Creek, Calif.

2 Electronik 15, Honeywell, Inc., Philadelphia, Pa.

3 Merck.

4 Benadryl hydrochloride, Parke-Davis & Co., Detroit, Mich.
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Figure 1—Typical gas chromatogram. Key: A, chloroform;
B, diphenhydramine; C, dextromethorphan; and D, brom-
hexine.

2.3-3.2 and 1.4-2.5 mg of the respective bases, was extracted with
five 35-ml portions of carbon tetrachloride in alkaline media. To
the combined extracts, dried over anhydrous sodium sulfate, was
added 5.0 ml of the internal standard solution. After evaporating
to dryness, the residue was dissolved in 1.0 ml of chloroform (Solu-
tion A).

Preparation of Standards—For the working standard solu-
tion, a mixture was prepared of the same dextromethorphan and
bromhexine salts® that were subjected to analysis and of known
content as free bases. Four portions, equivalent to 110, 100, 90, and
80% of the formulation label claim, were accurately weighed and
extracted following the procedure described for the sample prepa-
ration. To the extracts, dried over anhydrous sodium sulfate, 5.0
ml of the internal standard solution was also added. The resulting
solutions were evaporated to dryness, and the four residues were
dissolved in 1.0 ml of chloroform.

Assay Procedure—One microliter of the sample (Solution A)
and standard solutions was injected into the gas chromatograph.
The chromatograph was operated isothermally for the first 2 min,
temperature-programmed at 2°/min, and switched to 12°/min just
when the dextromethorphan peak reaches its maximum height.
Under these conditions, the retention times relative to the internal
standard were approximately 2.3 and 3.7 for dextromethorphan
and bromhexine, respectively.

5 The salts used in this study were prepared by the Research Division of
Laboratorios Almirall, S.A., Barcelona, Spain.
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Calculations—The peak areas were measured by multiplying
their peak height times their width at half-height. Two standard
curves were then established from the four standard tests by plot-
ting the ratio of peak areas of dextromethorphan base to the inter-
nal standard against the weight of dextromethorphan base and the
ratio of peak areas of bromhexine base to the internal standard
against the weight of bromhexine base.

The concentrations of dextromethorphan and bromhexine bases
in the sample were determined by computing the dextromethor-
phan-internal standard and bromhexine-internal standard peak
area ratios, respectively, from the chromatogram and obtaining the
corresponding weights from the standard curves. The values so ob-
tained were then converted to percents of these two active ingredi-
ents in the original pharmaceutical formulation sample.

RESULTS AND DISCUSSION

To determine the recovery of bromhexine, samples were pre-
pared containing eight different levels of known amounts of brom-
hexine base (1.55-2.55 mg); the precision of the chromatographic
analysis was satisfactory. It was found that a linear relationship
existed between the ratios of the observed peak areas of bromhex-
ine base to the internal standard and the actual weight of brom-
hexine.

The results of this study led to the quantitative analysis of stan-
dard mixtures of bromhexine and dextromethorphan salts, with
good agreement in the working ranges of 1.40-2.00 and 2.30-3.20
mg of the respective bases for 15 samples.

The results obtained under the experimental conditions and the
good performance of the column during several months of contin-
ued use clearly indicate the column suitability for the proposed an-
alytical system for conducting quality control assays of dextro-
methorphan and bromhexine in pharmaceutical preparations. The
results are shown in Table I. A typical gas chromatogram is shown
in Fig. 1.
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