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Abstract- It is simple, accurate, precise, rapid, selective and reproducible reverse phase high performance liquid 
chromatographic (RP-HPLC) method for simultaneous estimation of Dextromethorphen Hydrobromide, Phenylephrine 
Hydrochloride of Chlorpheniramine Maleate in Cough syrup. The first method of three drugs which involves absorbance 
measurement at 265 nm. Linearity was obtained in the range of 5-15 µg/ml, 2.5-7.5 µg/ml and 1-3 µg/ml respectively. Good 
Chromatographic separation was achieved isocratically at 35 o C ± 0.5o C on Partisil 10 SCX column (250 × 4.6 mm i.d.) 
with a mobile phase composed of Buffer: Methanol the ratio of 40:60 % V/V at flow rate of 1.0ml/min. The retention time of 
Phenylephrine Hydrochloride, Dextromethorphen Hydrobromide, and Chlorpheniramine Maleate retention time was found 
to be 5.0 min, 8.0 min., and 13.0min respectively. The correlation coefficient for calibration curve of all three peaks was 
found to be 0.9999.  The developed methods were validated according to ICH guidelines. 
 
Keywords- Dextromethorphen Hydrobromide, Phenylephrine Hydrochloride of Chlorpheniramine Maleate, HPLC, 
Validation. 
 
I. INTRODUCTION 
 

 
 
 DEXTROMETHORPHAN HBR: Molecular 

weight is 271.40 g/mol and Chemical Formula is 
C18H25NO.Dextromethorphan Hydrobromide, [3-
Methoxy-17-methylmorphinan hydro bromide 
monohydrate]1-3, is an opioid like drug acts 
centrally .It elevates the threshold for coughing , 
without inhibiting ciliary activity . 
Dextromethorphen Hydrobromide rapidly 
absorbed from the gastrointestinal tract and 
converted into lower active metabolite 
(dextrorphan). The duration of action after oral 
administration is approximately three to eight 
hours for Dextromethorphen Hydrobromide. 
Several methods have been reported for analysis 
of cited drug either in bulk powder, different 
dosage forms or in biological fluids.  
 CHLORPHENIRAMINE MALEATE: 

Molecular weight is 274.788 g/mol and Chemical 
Formula is C16H19CIN2 Chlorphenamine  
commonly marketed in the form of 
Chlorphenamine Maleate  is a first-
generation alkylamine antihistamine used in the 
prevention of 
the symptoms of allergic conditions such  
 

 
as rhinitis and urticaria. Its sedative effects are 
relatively weak compared to other first-
generation antihistamines. Chlorphenamine is 
one of the most commonly used antihistamines in 
small-animal veterinary practice. Although not 
generally approved as an antidepressant or anti-
anxiety medication. 
 PHENYLEPHERINE HCL: Molecular weight 

is 167.205 g/mol and  Chemical Formula is 
C9H13NO2.Phenylephrine is a selective α1-
adrenergic receptor agonist of 
the phenethylamine class used primarily as 
a decongestant, as an agent to dilate the pupil, 
and to increase blood pressure. Phenylephrine is 
marketed as an alternative for the 
decongestant pseudoephedrine, though clinical 
studies show phenylephrine to be no more 
effective than placebo. Phenylephrine can also 
cause a decrease in heart rate through reflex 
bradycardia. 

 
II. MATERIALS AND METHOD 
 
2.1 Chemicals and Reagents: 
Methanol HPLC grade. (Make: Merck), Acetonitrile 
HPLC grade. (Make: Merck), Sodium Acetate AR 
grade. (Make: Merck), Water (HPLC grade), Glacial 
Acetic acid AR grade (Make: Merck) 
 
2.2 Instrumentation: 
HPLC (Make: Shimadzu LC-2010AHT), Detector 
PDA or UV. Ultra-sonic Cleaner (Make: OSCAR), 
Weighing Balance. (Make: Mettler Toledo) 
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2.3 HPLC method: Primary stock solutions of 
Dextromethorphen Hydrobromide, Phenylephrine 
Hydrochloride of Chlorpheniramine Maleate were 
prepared in Water and further diluted with Water to 
obtain working standards in the concentration range 
of 100 µg/ml, Dextromethorphen Hydrobromide, 50 
µg/ml of Phenylephrine Hydrochloride and 20µg/ml 
Chlorpheniramine Maleate. The samples were 
analyzed with reagent blanks. 
 
2.4 Chromatographic conditions: 
 Stationary phase: Partisil HPLC column 10 scx, 

25cm × 4.6 mm i.d.) 
 Mobile phase: Methanol: buffer (60:40 V/V). 

The mobile phase was filtered through Millipore   
filter paper    (0.45µm) and degassed by 
sonication. 
 Flow rate: 1.0 ml/min 
 Detection: By UV at 265 nm 
 Injection volume: 20 µL 
 Run time: 15.0  min 
 Temperature: 35°C 

 
III. METHOD VALIDATION 
 
3.1. Linearity: Linearity the correlation coefficient, 
y-intercept, slope of the regression line, and residual 
sum of squares should be submitted. A plot of the 
data should be included. In addition, an analysis of 
the deviation of the actual data points from the 
regression line may also be helpful for evaluating 
linearity. For the establishment of linearity, a 
minimum of five concentrations is recommended. 
Other approaches should be justified. The methods 
were validated according to International Conference 
on Harmonization Q2B guidelines for validation of 
analytical procedures in order to determine the 
linearity, sensitivity, precision and accuracy for each 
analyte. Five point calibration curves were generated 
with appropriate volumes of working standard 
solutions for HPLC methods. The calibration range 
was 5-15 µg/ml, 2.5-7.5 µg/ml and 1-3 µg/ml 
Dextromethorphen Hydrobromide, Phenylephrine 
Hydrochloride of Chlorpheniramine Maleate, 
respectively in the HPLC methods of analysis for 
three drugs. 
 
3.2 Precision and accuracy 

   The extent to which intermediate precision should be 
established depends on the circumstances under 
which the procedure is intended to be used. The 
applicant should establish the effects of random 
events on the precision of the analytical procedure. 
Typical variations to be studied include days, 
analysts, equipment, etc. It is not necessary to study 
these effects individually. Both precision and 
accuracy were determined with standard quality 
control samples (in addition to calibration standards) 
prepared in triplicates at different concentration levels 
covering the entire linearity range. Precision is the 

degree of repeatability of an analytical method under 
normal operational conditions. The precision of the 
assay was determined by repeatability (intra-day) and 
intermediate precision (inter-day) and reported as % 
R.S.D. Accuracy is the percent of analyte recovered 
by assay from a known added amount. Data from 
nine determinations over three concentration levels 
covering the specified range was determined. The 
repeatability of the method was determined by 
assaying six sample solutions of the middle test 
concentration 100µg/ml for Dextromethorphen 
Hydrobromide and 50µg/ml for Phenylephrine 
Hydrochloride and 20µg/ml for Chlorpheniramine 
Maleate, for HPLC method. Accuracy should be 
assessed on samples (drug substance/drug product) 
spiked with known amounts of impurities. In cases 
where it is impossible to obtain samples of certain 
impurities and/or degradation products, it is 
considered acceptable to compare results obtained by 
an independent procedure. The response factor of the 
drug substance can be used. 
 
3.3. Specificity: 
“Specificity is the ability to measure desired analyte 
in a complex mixture” Specificity is the ability to 
assess unequivocally the analyte in the presence of 
components, which may be expected to be present 
.Typically these might  includes impurities, 
degradants, matrix etc. If impurity or degradation 
product standards are unavailable, specificity may be 
demonstrated by comparing the test results of 
samples containing impurities or degradation 
products to a second well-characterized procedure, 
e.g., pharmacopoeial method or other validated 
analytical procedure (independent procedure). As 
appropriate, this should include samples stored under 
relevant stress conditions: Light, heat, humidity, 
acid/base hydrolysis, and oxidation. 
 
IV. RESULTS AND DISCUSSION 
 
4.1 HPLC method 
A  RP-HPLC method was developed which can be 
conveniently employed for routine quality controlling 
pharmaceutical dosage forms. The chromatographic 
conditions were optimized in order to provide a good 
performance of the assay. The mobile phase for each 
drug was selected based on its polarity. Different 
ratios of Methanol: Sodium acetate buffer 
combinations were tried for Dextromethorphen 
Hydrobromide, Phenylephrine Hydrochloride and 
Chlorpheniramine Maleate, and the final working 
mobile phase is Methanol: Acetate buffer in 
composition of 60:40 v/v. The flow rate is 1.0 
ml/min. Flow rate is critical as it affects the peak 
symmetry parameters. The retention times of 
Dextromethorphen Hydrobromide, Phenylephrine 
Hydrochloride and Chlorpheniramine Maleate, were 
8.3 min, 5.4 min and 13.2 min. respectively. The 
Total run time was short for three drugs. The 
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chromatograms have been shown in Fig 1. The 
methods were specific as none of the excipients 
interfered with the analytes of interest. Hence, the 
methods were suitably employed for assaying the 
commercial formulations. A five point calibration 
curve was constructed with working standards and 
was found linear (r2 ≥0.9999) for each of the analytes 
over their calibration ranges. The slopes were 
calculated using the plot of drug concentration versus 
area of the chromatogram. The developed HPLC 
methods were accurate, precise, reproducible and 
very sensitive. Accuracy and precision were 
determined by elaboration of three standard 
calibration curves. The intra-day and inter-day 
precision (%R.S.D) at different concentration levels 
was found to be less than 2%. All the three drugs 
showed 98-102% recoveries from the dosage form 
assayed with the developed HPLC methods. 
Moreover the %R.S.D (less variation) shows good 
precision of the developed HPLC methods. 
 
4.2 Conclusion: The proposed RP-HPLC is simple, 
reliable and selective providing satisfactory accuracy 
and precision. Moreover the shorter duration of 
analysis for Dextromethorphen Hydrobromide, 
Phenylephrine Hydrochloride and Chlorpheniramine 
Maleate, make these reported methods suitable for 
routine quantitative analysis in pharmaceutical 
dosage forms. The recoveries achieved are good by 
both the methods. 
 
V. SYSTEM SUITABILITY 
 
Conclusion:  The column efficiency was more than 
2000 theoretical plates and the tailing factor was less 
than 2.0 for Dextromethorphen Hydrobromide, 
Phenylephrine Hydrochloride and Chlorpheniramine 
Maleate, drugs. Resolution is more then 2.0. The 
study concludes the suitability of the HPLC system 
being used and data was recorded in table no.1 and 
figure no.1. 

Table 1: System Suitability Data and System 
Precision 

 
 

 
Figure 1: Chromatogram of Standards for System Suitability 

5.1. Repeatability (Method Precision) 
Conclusion: The %RSD for Repeatability of the 
three drugs was found to be less than 2.0. So, it was 
concluded that    proposed method for estimation of 
Dextromethorphen Hydrobromide, Phenylephrine 
Hydrochloride and Chlorpheniramine Maleate is 
précised in nature and shown in table no. 2 
 
5.2. Repeatability (Intermediate precision): 
Conclusion: The %RSD for Repeatability of three 
the drug was found to be less than 2.0. So, it was 
concluded that proposed method for estimation of 
Dextromethorphen Hydrobromide, Phenylephrine 
Hydrochloride and Chlorpheniramine Maleate is 
précised in nature and shown in table no. 2.0 
The overall % RSD of Twelve determinations shall 
be NMT 2.0. 
Table 2: Repeatability data (Method Precision and 

Intermediate Precision) for Dextromethorphen 
Hydrobromide, Phenylephrine Hydrochloride and 

Chlorpheniramine Maleate 

 
 

 
Figure 2: Chromatogram of Sample for Precision  
 
5.3. Linearity: 
Conclusion: The linearity range was found to be in 
the range of Dextromethorphen Hydrobromide 5-15 
µg/ml, Phenylephrine Hydrochloride 2.5-7.5 µg/ml 
and Chlorpheniramine Maleate 1-3 µg/ml. 
Correlation co-efficient for calibration curve 
Dextromethorphen Hydrobromide, Phenylephrine 
Hydrochloride and Chlorpheniramine Maleate was 
found to be 0.9999 respectively. 

Table: 3.0: Standard curve data for 
Dextromethorphen Hydrobromide, Phenylephrine 

Hydrochloride and Chlorpheniramine Maleate. 
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Figure: 3.0: Linearity graph of Phenylephrine Hydrochloride 

 

 
Figure 4.0: Linearity graph of Dextromethorphen HBr 

 

 
Figure 5.0: Linearity graph of Chlorpheniramine Maleate 

 
Table.4.0: Calibration curve Result 

 
 
5.4. Solution Stability Studies: 
Conclusions: The standard and test solution was 
prepared as per the proposed test method and the 
solutions were kept 35°C. The solutions were injected 
into the HPLC system. At initially and at different 
periodic time intervals. The % difference from initial 
area response was calculated at each time interval. 
The result is tabulated in table 5.0 and 6.0. The % 
difference in area responses of standard and sample 
should be NMT 2.0 .The data concludes that the 
standard solution and sample solution is stable at 
35°C for about 24 hours. 
 

Table 5.0: Solution Stability of Standard 

 
Table 6.0: Solution Stability of Sample 

 
 
5.5. Accuracy: 
Conclusions: Recovery determinations were done by 
spiking the placebo with solution of 
Dextromethorphen Hydrobromide, Phenylephrine 
Hydrochloride and Chlorpheniramine Maleate 
Ranging from 80% to 120%. The recovery 
experiment was repeated three times for HPLC 
analysis .prepared dilution using the placebo 
Dextromethorphen Hydrobromide, Phenylephrine 
Hydrochloride and Chlorpheniramine Maleate as per 
the procedure mentioned in the protocol under 
recovery  and the recovery obtained for each of the 
solution was calculated .the recovery obtained is 
tabulated below in table no 7.0. 
 

Table 7.0: Accuracy for Phenylephrine 
Hydrochloride 

 
 
Table 8.0: Recovery of Dextromethorphen HBr 

 
 
5.6. Specificity: 
Conclusion: There was no interference from placebo 
at retention time of Dextromethorphen 
Hydrobromide, Phenylephrine Hydrochloride and 
Chlorpheniramine Maleate .Hence there method is 
specific. 
 

Table 9.0: Placebo interference study 
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