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Abstract

Using reverse-phase high-performance liquid chromatography, dextromethorphan hydrobromide was
quantified accurately and with high sensitivity, using a C8 type (150mm column), a flow rate of 0.5
ml/min, at room temperature, a wavelength of 295 nm, and an injection volume of 20 ul. The mobile
phase consists of (Acetonitrile: Methanol: Hexane: Triethylamine) the ratios were (0.1:10:45:45) with a
pH of 10.35. This method was validated by calculating the recoverability, which ranged (104.43%), the
correlation coefficient (0.9993), and the linearity was (0.1-90 pug/ml). The method was successfully
applied to some pharmaceutical forms containing dextromethorphan hydrobromide.
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1. Introduction

Figure 1: Chemical structure of dextromethorphan
hydrobromide.

Dextromethorphan hydrobromide is a safe antibiotic to stop
severe coughing fits [1] caused by irritation of the throat and
bronchi [2] It has been widely used for more than half a
century [3], it is also sometimes used as an antidepressant
and pain reliever [4, 5], Figure (1).

Because of the medical importance of this drug, we note its
guantitative estimation using several techniques, including
high-performance liquid chromatography [6, 7], optical
spectroscopy [8, 9], liquid chromatography [10], LC.MS/MS
voltammetry

[11] and capillary Electrophoresis
chemometric methods [13].

Practical part Materials and Reagents

[12] and some

The drug dextromethorphan hydrobromide used as a
standard solution is of Indian origin, and acetonitrile was
prepared from Supelco (USA), and Methanol, Triethylamine
and Hexane were used from Labo chem, and the same
materials were used throughout the experiment, while the
pharmaceutical preparations contained: Dextromethorphan
HBR concentration 15 mg, and the mentioned substances
were purchased from the Iraqi local market.

Chromatographic Conditions

Use the HPLC device type Shimadzu, Japan, Kyoto. , which
consists of a pump type LC-20AD and a reagent SPD-20A,
and a separation column type (150 * 4.6 mm) C8 was used
to work in the experiment, and the working conditions
were: flow rate of

MI/min; column temperature 25°C; The wavelength of the
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reagent is 295 nm; the injection volume was 20 pl, and the
mobile phase was (acetonitrile: methanol

:hexane :triethylamine) in the ratio (0.1:10:45:45), the pH
was set at 10.35, and filter paper No. 0.45 was used to get
rid of impurities until the solutions became clear and
measurable.

Solutions

All the solvents used in this work are HPLC grade, and they
are supplied from the local market.

Standard Solutions

The standard solution was prepared by dissolving the drug
in the mobile phase solution, and then diluted it to the
required concentration, and the mobile phase was
prepared from
(acetonitrile:methanol:hexane:triethylamine) in  the
proportions (0.1:10:45:45).

Preparation of Standard Solutions

To prepare the drug stock standard solution, dissolve 0.1
g of the drug in a given volume of the mobile phase
mixture and then fill in the volume of the same mixture in
a 100 ml volumetric vial to obtain a concentration of 1000
pg/ml of the drug, then transfer 2.5 ml from it to a 50 ml
volumetric vial and complete Volume of the mobile phase
mixture to obtain a concentration of 50 pg/mL of the
drug.

2. Results and Discussion

The Best Conditions for the Experiment
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Figure 2: Chromatogram of the optimum wavelength.

The best chromatographic conditions were improved by
changing the wavelength of the mobile phase because the
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mobile phase was used throughout the experiment. It was
found that the best wavelength gave the highest value in
the number of plates is 295 nm. Figure 2 shows the
chromatogram for the optimal wavelength, and Table No.
1 shows the number of the plates for each wavelength
were used for the study.

Wavelength(nm) tR Theoretical plate number
280 3.775 1547.320
285 3.764 1584.014
290 3.741 1559.847
295 3.508 1561.544

Several experiments were also applied to determine the
best rate of flow rate, as it was noted that 0.5 ml/min was
the best undisputedly, as shown in Figure 3, and Table 2
shows the values of the number of plates for each flow
rate.

Wavelength(nm) tR Theoretical plate number|
0.5 5.712 1686.408
0.8 3.476 1585.327
1 2.756 1420.553
1.2 2.309 1364.873
1.4 1.684 1126.187

1 DetACh1/295nm

Figure 3: Chromatogram of flow rate.

When studying the pH, we note through the
chromatograms that all the used pH did not give an
acceptable separation except at pH = 10.35 as in Figure 4.
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Figure 4: Chromatograms at pH (a) 10.35. (b) 6. (c) 9.

The effect of the ratios of the mobile phase was studied,
as it was found that the only mixture that gives the best
values for the number of platelets is the mobile phase
consisting of
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(acetonitrile:methanol:hexane:triethylamine) and the
ratio was (0.1:10:45:45) and Figure 5 shows a regular
chromatogram. For the selected mobile phase. Figure 6
shows irregular chromatograms for a number of studied
mobile phase ratios.
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Figure 5: Chromatogram of the best mobile phase.
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Figure 6: Some irregular chromatograms of the studied
mobile phase ratios. Calibration Curve

When  constructing the calibration curve for
dextromethorphan hydrobromide it was found that the
linearity was (0.1-90 pg/ml), Table 3 shows the linearity
and correlation coefficient of the drug, and it also shows
that the method has good agreement by studying %RSD.

Linear
regression
Drugs (::n?L Precision | Linearity eq‘t’.lv?:'l‘on
. - 0, i
1) (%RSD) (ug.ml-1) coefficient
of
correlation
y = 1404.2x -
Dexm":g:orpha” 0.0015 | 2.9201 | 0.1-90 | 360.31,
0.9993
*n=4
%RSD = percent relative standard deviation LOD = limit of
detection

3. Method Accuracy

The accuracy of the method was studied by finding the
recoverability. Table 4 the proposed method for
quantitatively estimating the drug is of high accuracy, as
the recoverability reached (104.43-100), and on this basis
the proposed method can be adopted in the quantitative
estimation of dextromethorphan hydrobromide.

Conc Conc

taken. | found. (%) Recovery

(nug/mL) | (ng/mL)

Drugs

925
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Dextromethorphan 45 46.99 104.43
HBR 90 90.00 100.00
*n=3

Method Application

The proposed method was applied to some
pharmaceutical preparations available in the local
market, and it was found that the method was successful,
as the recoverability amounted to (104.43), Table 5.

Conc. taken Weight* Recovery
Sample (ng.mL1) found %
of drug (mg/dosage)
Dextromethorphan
HBR / syrup
fohrten) 45 15.66 104.43
*n=3

Conclusion

This method can be used for quantitative determination
of dextromethorphan hydrobromide present in
pharmaceutical preparations, as the method has been
validated and shown to be of high accuracy. This method
can be used in the quality control department to check
these available pharmaceutical forms.
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