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I N T R O D U C T I O N

Dextromethorphan hydrobromide is chemically 3-methoxy-
17-methyl-9α,13α,4α-morphinan hydrobrormide anhydrous,
is an N-methyl-D-aspartate receptor antagonist work as cough
suppressant [1]. Chlorpheniramine maleate, chemically 2-
pyridine propanamine, γ-(4-chloro-phenyl) N,N-dimethyl-,(Z)-
2-butenedioate, is H1 antagonist used in allergic reactions hay
fever, rhinitis, urticarial and asthma [2]. Chlorpheniramine
maleate is an antiallergic, which benefits to diminish cough
associated with allergies by inhibit the effects of a chemical
messenger, histamine. Dextromethorphan hydrobromide is a
cough suppressant, which relieves cough by decreasing the
activity of cough centre in the brain [3]. Structure of dextro-
methorphan hydrobromide and chlorpheniramine maleate is
given in Fig. 1.

UPLC is a separation technique based upon principle of
liquid chromatography, which developed 2 µm particles for
stationary phase. As compare to HPLC, these particles func-
tion at elevated mobile phase linear velocities to affect increase
in resolution, sensitivity and speed of analysis [4-6]. A stability
indicating assay method (SIAM) is a quantitative analytical
method used to identify a decrease in the amount of the active

RP-UPLC method was developed and validated for the determination
of chlorpheniramine maleate and dextromethorphan hydrobromide
in tablet dosage form. Reverse phase waters acquity UPLC BEH C18
(50 mm × 2.1 mm, 1.7 µm) column using isocratic mobile phase of
0.5 mL 0.1% TFA (trifluroacetic acid) in H2O:CH3CN (70:30 %v/v).
The flow rate was 0.2 mL/min and 252 nm wavelength use for dete-
ction on PDA detector. The retention time of chlorpheniramine maleate
was 1.2 min and 2.2 min for dextromethorphan hydrobromide.
Chlorpheniramine maleate and dextromethorphan hydrobromide was
subjected to stress conditions including acidic, alkaline, oxidation,
photolysis and thermal degradation. The method was validated as
per ICH guideline with respect to samples to specificity, precision,
accuracy, linearity and robustness.
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Fig. 1. Structure of (a) dextromethorphan HBr (b) chlorpheniramine maleate

pharmaceutical ingredient (API) existing due to the degrada-
tion. To provide evidence on how the quality of a drug subs-
tance or drug product differs with time under the effect of variety
of environmental factor such as temperature, humidity, light,
etc. Degradation of drug substances between 5-20 % has been
accepted as reasonable for validation of chromatographic assay
[7,8].

Review of literature for dextromethorphan hydrobromide
and chlorpheniramine maleate shows that different analytical
methods are available for estimation of combination drug. It
includes HPLC [9-16], HPLC stability [17], UV [18], GC [19],
UHPLC MS/MS [20], LC-MS/MS [21]. However, stability
indicting HPLC method for syrup dosage form has not shown
%degradation and degradation behaviour in oxidative and
photolytic degradation condition only. So, it is worthwhile to
develop stability indicating assay analytical method for dextro-
methorphan hydrobromide and chlorpheniramine maleate in
tablet dosage form RP-UPLC. The develop method is applicable
for routine analysis of dextromethorphan hydrobromide and
chlorpheniramine maleate.

E X P E R I M E N T A L

Dextromethorphan·HBr (DXM) and chlorpheniramine
maleate (CPM) samples were obtained from Contract Pharmacal
Corporation (I) Pvt. Ltd., Ahmedabad, India. Coricidin·HBP
tablets contains 30 mg dextromethorphan·HBr and 4 mg chlor-
pheniramine maleate. Solvents used were acetonitrile, trifluro-
acetic acid (TFA), water of HPLC grade.

Instrumentation and chromatographic conditions:
Chromatographic separation was performed on reverse phase
Waters Acquity UPLC BEH C18 (50 mm × 2.1 mm, 1.7 µm)
column. The mobile phase consisted of 0.5 mL 0.1% TFA in
H2O:CH3CN (70:30% v/v) with PDA detector at 252 nm. The
flow rate was set at 0.2 mL/min. The injection volume was 5.0
µL; H2O:CH3CN (50:50% v/v) was used as a diluent while the
column was maintained at 25 ºC.

Preparation of standard solution: Weighed 120 mg of
dextromethorphan·HBr and 16 mg chlorpheniramine maleate
into 100 mL volumetric flask and added about 50 mL of diluent
and sonicated. Diluted the solution upto mark with diluent
and mixed well. The solution formed will have concentration
of dextromethorphan·HBr (DXM) and chlorpheniramine
maleate (CPM) was 1200 µg/mL & 160 µg/mL , respectively.
Transferred 5 mL of standard stock into 200 mL volumetric
flask and diluted with diluent upto mark and mixed well (30
µg/mL DXM & 4 µg/mL CPM)

Assay of tablets: Coricidine·HBr (20 tablets) containing
4 mg CPM and 30 mg DXM were weighed and finely powdered.

Blend equivalent to 4 tablets was placed in tablets into 100 mL
volumetric flask. Added 60 mL of diluent, sonicated and diluted
upto the mark with diluent and finally filtered (1200 µg/mL
DXM & 160 µg/mL CPM). Withdrew 5 mL of solution into
200 mL with diluent and mixed well (30 µg/mL DXM & 4 µg/
mL CPM).

Forced degradation study: Forced degradation studies
of the drugs was performed under different stress conditions
as mentioned in ICH guidelines Q1A (R2) [22,23]. To perform
forced degradation study samples were exposed to acidic,
alkaline, oxidation, photolysis and thermal degradation. Acidic
degradation was carried out using the 5 mL 1N HCl for 60 min
at 60 ºC and the acidic solution was neutralized with base.
Alkaline degradation was carried out using 5 mL 1N NaOH
for 60 min at 60 ºC then the solution was neutralized with acid
and diluted appropriately (30 µg/mL DXM & 4 µg/mL CPM)
use CH3CN:H2O (50:50% v/v) as diluent then filter the both
solution. Oxidative degradation was carried out using 5 mL
3% H2O2 for 2 h at room temperature. Photolytic degradation
was carried out using UV Chamber for 1 week. Thermal degra-
dation was carried out at 108 °C for 24 h. Diluted appropriately
(30 µg/mL DXM & 4 µg/mL CPM) use CH3CN:H2O (50:50%
v/v) as diluent and injected in UPLC system.

Method validation: The developed UPLC method was
validated for parameters like system suitability, linearity, speci-
ficity, accuracy, precision, LOD, LOQ and robustness according
to ICH guidelines Q2 (R1).

Linearity: The linearity of test solutions was prepared
from dextromethorphan·HBr and chlorpheniramine maleate
solution at five concentration levels from 50 to 150% of assay
concentration and Linearity was carried out using concen-
tration range of 2-6 µg/mL of CPM and 14-45 µg/mL of DXM.

Specificity: Specificity was performed by injecting diluent,
placebo and sample solution to check the interference of excipients.

Accuracy: The accuracy was carried out in triplicate using
three different concentration levels 50, 100 and 150% (2, 4
and 6 µg/mL for CPM and 14, 28 and 42 µg/mL for DXM).
Study was performed by spiking above concentration to placebo.
Accuracy method was performed by calculating percentage
recovery.

Precision: Repeatability was performed under 6 replicates
of chlorpheniramine maleate (4 µg/mL) and dextromethorphan
HBr (30 µg/mL). Intra-day and inter-day variations of CPM
and DXM were performed in triplicate at three different concen-
tration levels 50, 100, 150% and result was expressed in term
of RSD.

LOD and LOQ: The limit of detection (LOD) and limit
of quantification (LOQ) were calculated by formula.

Robustness: Robustness of the method was verified by
altering the chromatographic condition like change in wave-
length ± 1 nm (251 and 253 nm), change in flow rate ± 0.02
mL/min (0.18 and 0.22 mL/min) and change in column temper-
ature ± 2 ºC (23 and 27 ºC).

R E S U L T S A N D   D I S C U S S I O N

Optimized UPLC conditions: The optimized mobile phase
was 0.5 mL 0.1% TFA in H2O:CH3CN (70:30 %v/v). Chrom-
atographic separation was performed using Waters Acquity
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UPLC BEH C18 (50 mm × 2.1mm, 1.7 µm) column as stationary
phase. The flow rate was set to be 0.2 mL/min. The injection
volume was 2 µL and the detection was carried out at 252 nm.
Optimized chromatograph is shown in Fig. 2. System suitability
parameters are acceptable as resolution greater than 2.
Theoretical plates should be > than 2000. Tailing factor is less
than 2 and the system suitability parameters data is shown in
Table-1.

Fig. 2. Optimized chromatograph of chlorpheniramine maleate and
dextromethorphan HBr

TABLE-1 
OPTIMIZED CHROMATOGRAPHIC CONDITION 

System suitability 
parameters 

Chlorpheniramine 
maleate 

Dextromethorphan 
HBr 

Retention time 
Theoretical plate 
Resolution 
Tailing factor 

1.235 
2743 

– 
1.15 

2.202 
3675 
4.61 
1.11 

 

Forced degradation study: The main peak was well sepa-
rated from degradant peak in alkaline degradation (Fig. 3).
The degradation was within the range of 5-20 %. Oxidative
degradation was more in chlorpheniramine maleate and photo-
lytic degradation was more in dextromethorphan·HBr. In all
the degradation condition peak purity angle was less than purity
threshold so peak purity test pass (Table-2).

Method validation

Linearity: Linearity range for chlorpheniramine maleate
and dextromethorphan·HBr was 2-6 µg/mL, R2 = 0.9974 and
15-45 µg/mL R2 = 0.9997, respectively. Chlorpheniramine
maleate and dextromethorphan·HBr linearity graph is shown
in Fig. 4.

LOD & LOQ: LOD and LOQ values were found to be
0.00711 and 0.02155 µg/mL for chlorpheniramine maleate
and 0.00123 and 0.00374 µg/mL for dextromethorphan·HBr,
respectively.

Precision and accuracy: Repeatability, intra-day and
inter-day precision for RP-UPLC method was measured in
terms of RSD found to be less than 2. Thus method is precise
and accurate, since %recovery was found to be 99.1-100.6 for
CPM and 98.8-100.8 for dextromethorphan·HBr (Table-3).

Robustness: Making a deliberate changes in wavelength,
flow rate, temperature were take place and RSD of peak area
found to be less than 2, specify that the method is robust and

(a) (b) 

(c) (d)

Fig. 3. Chromatogram of sample (a) under 1 N HCl_5 mL_60 °C_60 min, (b) under 1 N NaOH_5 mL_60°C_60 min, (c) under 3% H2O2_5
mL_RT_2 h, (d) under UV chamber for 1 week (e) under thermal degradation at 108 °C _ 24 h

TABLE-2 
DEGRADATION CONDITION 

Chlorpheniramine maleate (CPM) Dextromethorphan HBr (DXM) 
Degradation method 

Degradation (%) Purity angle Purity threshold Degradation (%) Purity angle Purity threshold 
Acid degradation 
Alkali degradation 
Oxidative degradation 
Photolytic degradation 
Thermal degradation 

6.6 
10.4 
19.3 
6.4 
8.7 

0.345 
0.942 
0.942 
0.891 
0.477 

3.478 
3.541 
6.564 
0.946 
0.969 

8.2 
11.6 
10.0 
14.4 
9.1 

0.382 
0.233 
0.431 
0.435 
0.474 

15.873 
47.030 
20.343 
0.946 
17.420 
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Fig. 4. Linearity graph of (a) chlorpheniramine maleate (b) dextromethorphan hydrobromide

TABLE-3 
INTRA- AND INTER-DAY PRECISION AND ACCURACY OF METHOD 

Precision 

Drug name Level (%) Conc. (µg/mL) 
Intra-day precision 

RSD 
Inter-day precision 

RSD 
Accuracy 

Recovery range (n = 3) 

Chlorpheniramine 
maleate (CPM) 

50 
100 
150 

2 
4 
6 

0.9 
0.4 
0.3 

0.9 
0.5 
0.4 

99.1-100.6 

Dextromethorphan 
HBr (DXM) 

50 
100 
150 

15 
30 
45 

0.6 
0.4 
0.2 

0.5 
0.4 
1.5 

98.8-100.8 

 
results remained unaffected by small variations of these para-
meters.

Assay of tablet dosage form: Assay of tablets data is
shown in Table-4.

TABLE-4 
ASSAY OF CHLORPHENIRAMINE MALEATE  

AND DEXTROMETHORPHAN HBr 

Drug Conc. 
(µg/mL) 

Conc. 
found 

% Assay  
(n = 3) 

Chlorpheniramine maleate 
Dextromethorphan HBr 

4.0000 
30.0000 

3.9757 
29.2281 

99.7 
98.9 

 
Conclusion

A stability-indicating RP-UPLC method was developed
and validated for the determination of dextromethorphan HBr
and chlorpheniramine maleate is simple and rapid. Data obtained
from precision shows result in term of RSD less than 2 and
accuracy for DXM 98.8-100.8% and CPM 99.1-100.6% which
conclude that the develop method is reproducible, precise and
accurate. Specificity shows no interference of diluent and placebo
with main peak. Deliberate changes in chromatographic condi-
tion gives RSD value less than 2 which indicate method is robust.
Stability study performed in acidic, alkali, oxidative, thermal
and photolytic condition. Dextromethorphan hydrobromide
and chlorpheniramine maleate are labile in photolytic and oxid-
ative conditions, respectively. Dextromethorphan·HBr and
chlorpheniramine maleate are stable in a acidic and photolytic
condition, respectively. In all the degradation condition peak
purity test pass and degradent peak was well separated from
main peak. As there is no interference of excipients at working
wavelength; it is fast, with reproducibility and good response.
So the method is reliable for the analysis of dextromethor-
phan·HBr and chlorpheniramine maleate in tablet dosage form
with degradants.
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