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ABSTRACT: A HPLC method has been described for simultaneous 

determination of Chlorpheniramine Maleate, Phenylpropanolamine 

Hydrochloride and Paracetamol in formulation. This method is based on HPLC 

separation of the three drugs on the Thermo Hypersil Gold C18 column (250mm 

×4.6mm, 5.0µ), with isocratic conditions and mobile phase containing methanol: 

0.01M disodium hydrogen phosphate dihydrate buffer pH 7 adjusted with Ortho 

Phosphoric Acid (OPA) (60: 40) at a flow rate of 1mL/min using UV detection 

at 217 nm. This method has been applied to formulation without interference of 

excipients of formulation. The linear regression analysis data for the calibration 

plots showed a good linear relationship over the concentration range of 0.5-

3µg/mL for Chlorpheniramine Maleate, 7-12µg/mL for Phenylpropanolamine 

hydrochloride, and 0.4-1.4µg/mL for Paracetamol, respectively. The mean 

values of the correlation coefficient, slope and intercept were 0.999 ± 1.72, 

28455 ± 1.01, 26185 ± 1.28 for Chlorpheniramine Maleate, 0.999 ± 0.34, 23604 

± 1.16, 73758 ± 1.49 for Phenylpropanolamine hydrochloride and 0.999 ± 0.80, 

51233 ± 1.89, 5560 ± 1.62 for Paracetamol respectively. The method was 

validated for precision, robustness and recovery. The limit of detection (LOD) 

and limit of quantitation (LOQ) was 0.5μg/mL and 1μg/mL for 

Chlorpheniramine Maleate, 5μg/mL and 7μg/mL for Phenylpropanolamine 

hydrochloride and 0.2µg/mL and 0.4µg/mL for Paracetamol, respectively. 

Statistical analysis showed that the method is repeatable and selective for the 

estimation of, Chlorpheniramine Maleate, Phenylpropanolamine hydrochloride 

and Paracetamol. 

INTRODUCTION: Chlorpheniramine Maleate 

(Figure 1) is chemically 1-(N, N-Dimethylamino)-

3-(p-chlorophenyl) -3- (alpha-pyridyl) propane 

maleate.  
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Chlorpheniramine 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. Chlorpheniramine binds to the 

histamine H1 receptor, this blocks the action of 

endogenous histamine, which subsequently leads to 

temporary relief of the negative symptoms brought 

on by histamine 
1
. 
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FIGURE 1 STRUCTURE OF CHLORPHENIRAMINE 

MALEATE 

 

Phenylpropanolamine hydrochloride (Figure 2) is 

chemically (1S, 2R)-2-amino-1-phenylpropan-1-ol. 

It is a psychoactive drug of the phenethylamine and 

amphetamine chemical classes which is used as a 

stimulant, decongestant, and anorectic agent. It is 

commonly used in prescription and over-the-

counter cough and cold preparations. 

Phenylpropanolamine acts as a potent and selective 

releasing agent of norepinephrine and epinephrine, 

or as a norepinephrine releasing agent (NRA). It 

also acts as a dopamine releasing agent (DRA) to a 

lesser extent. It works by mimicking the effects of 

endogenous catecholamines such as epinephrine 

and norepinephrine and to a lesser degree 

dopamine 
2
. 

 

 

 

 

 

 

 

 
 

FIGURE 2 STRUCTURE OF PHENYLPROPANOLAMINE 

HYDROCHLORIDE 

Paracetamol (Figure 3) is chemically N-(4-

hydroxyphenyl)acetamide. It is a widely used over-

the-counter analgesic (pain reliever) and antipyretic 

(fever reducer). It is commonly used for the relief 

of headaches, other minor aches and pains, and is a 

major ingredient in numerous cold and flu 

remedies. The onset of analgesia is approximately 

11 minutes after oral administration of 

paracetamol. It is the active metabolite of 

phenacetin, once popular as an analgesic and 

antipyretic in its own right, but unlike phenacetin 

and its combinations, paracetamol is not considered 

to be carcinogenic at therapeutic doses. 

Paracetamol is considered to be the inhibitor of 

cyclooxygenase (COX), and recent findings 

suggest that it is highly selective for COX-2. While 

it has analgesic and antipyretic properties 

comparable to those of aspirin or other NSAIDs, its 

peripheral anti-inflammatory activity is usually 

limited by several factors, one of which is high 

level of peroxides present in inflammatory lesions
1
. 

 

 

 

 

 

 

 

 

 

 

 

 
FIGURE 3 STRUCTURE OF PARACETAMOL 

 

Literature review reveals that methods have been 

reported for analysis of Chlorpheniramine Maleate, 

Phenylpropanolamine Hydrochloride and 

Paracetamol either alone or in combination with 

other drugs. UV Spectrophotometric method 
3
, 

HPLC method 
4, 5, 6, 7, 8, 9

, stability indicating HPLC 

method
10

 in combination with other drugs is 

reported for Chlorpheniramine Maleate. Similarly 

HPLC method have been reported for 

Phenylpropanolamine hydrochloride alone 
11, 12

, 

HPLC method in combination with other drugs 
13, 

14, 15, 16, 17
.  

 

Capillary electrophoretic method has also been 

reported for simultaneous determination of 

Cetirizine dihydrochloride, Paracetamol and 

Phenylpropanolamine in tablets 
18

. Similarly  UV 

Spectrophotometric method 
19, 20

, HPLC method 
21, 

22, 23, 24, 25, 26, 27, 28, 29
, stability indicating HPLC 

method 
30, 31

, and some bioanalytical work by 

capillary electrophoresis 
32

 and HPLC 
33

 alone or  

in combination with other drugs is reported for 

Paracetamol. 

 

To date, there have been no published reports about 

the simultaneous quantitation of, Chlorpheniramine 

Maleate, Phenylpropanolamine hydrochloride, and 

Paracetamol by chromatographic method in bulk 

drug and in tablet dosage form. This present study 

reports for the first time simultaneous quantitation 
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of the same drugs by RP-HPLC in bulk drug and in 

tablet dosage form. The proposed method is 

validated as per ICH guidelines 
34

. 

 

MATERIALS AND METHODS: 

Working standards of pharmaceutical grade, 

Chlorpheniramine Maleate (Batch no. 581/03) 

Phenylpropanolamine hydrochloride (Batch no. 

16043/01) and Paracetamol (Batch no. 260738) 

were obtained as generous gifts from AGIO 

Pharma Limited, MIDC, (Pune, Maharashtra, 

India).  

 

They were used without further purification and 

certified to contain 99.21 %, 99.62 % and 99.79 % 

on dry weight basis for, Chlorpheniramine Maleate, 

Phenylpropanolamine hydrochloride and 

Paracetamol, respectively. Fixed dose combination 

tablet RINOSTAT PLUS (RPG Life Sciences Ltd) 

Batch no. 3345 (Exp date Mar 2012), containing, 4 

mg Chlorpheniramine Maleate, 25 mg 

Phenylpropanolamine hydrochloride and 500 mg 

Paracetamol was purchased from local market, 

Pune, Maharashtra, India. All the chemicals were 

of HPLC grade, purchased from Merck Chemicals, 

India. Water used was double distilled and filtered 

through 0.45µm filter. 

 

Instrumentation 

The HPLC system consisted of Intelligent HPLC 

pump model (Jasco PU 2080 Plus) with sampler 

programmed at 20µL capacity per injection was 

used. The detector consisted of a UV/ VIS (Jasco 

UV 2075 Plus). Another system consisted of 

Intelligent HPLC pump (Jasco PU 1580) with 

detector (Jasco UV-1575) and auto sampler. Data 

was integrated using Jasco Borwin version 1.5, LC-

Net II/ADC system. The column used was, Thermo 

Hypersil Gold C18 column (250mm×4.6mm, 5.0µ), 

with isocratic conditions. Mobile phase consisted 

of a mixture of methanol: 0.01 M phosphate buffer 

pH 7 adjusted with OPA (60: 40) at flow rate of 

1mL/min using UV detection at 217 nm. The 

mobile phase was filtered through a 0.45micron 

membrane filter and degassed. The injection 

volume was 20µL and analysis was performed at 

ambient temperature. 

 

Preparation of Standard Stock Solutions 

Standard solutions for both drugs were prepared by 

dissolving 10mg of CPM, 10 mg of PPA and 10 mg 

of PCM separately in 10mL water (1000µg/mL). 

From the standard stock solution, the mixed 

standard solution was prepared using water to 

contain 10µg/mL of each drug for HPLC 

experiment. The stock solutions were stored at 2-8 

°C protected from light. The standard stock 

solution was stable for three days. 

 

Optimization of HPLC Method 

The three drugs were subjected to chromatographic 

analysis using mobile phases of different flow rate, 

pH, strength and composition. The changes in the 

retention time of all drugs were noted as a function 

of changing mobile phase, pH, flow rate, strength 

and selectivity. Initially methanol: water in the ratio 

of 70: 30 was tried but splitting of paracetamol 

peak was observed. Then acetonitrile: water in the 

ratio of 70: 30 was tried but all the three peaks of 

drug got merged into each other. Later methanol: 

0.01 M disodium hydrogen phosphate dihydrate 

buffer pH 7 adjusted with OPA in various ratios 

were tried.  

 

It was found that methanol: 0.01 M disodium 

hydrogen phosphate dihydrate buffer pH 7 adjusted 

with OPA in the ratio of 60: 40 at flow rate of 

1mL/min gave acceptable retention time of 2.5, 

3.10 and 4.00 and plate count was 4878, 5067, and 

5623 with good resolution (2.37 between 

Chlorpheniramine maleate and Paracetamol and 

2.748 between Paracetamol and 

Phenylpropanolamine hydrochloride) for 

Chlorpheniramine maleate, Phenylpropanolamine 

hydrochloride and Paracetamol respectively 

(Figure 4). 

 

 

FIGURE 4: CHROMATOGRAM OF STANDARD 

CHLORPHENIRAMINE MALEATE Rt (2.54) 

PHENYLPROPANOLAMINE HYDROCHLORIDE Rt (4.008) 

AND PARACETAMOL Rt (3.108). 
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Validation of the method                                                        
Validation of the optimized HPLC method was 

carried out with respect to the following 

parameters. 

Linearity and range 

The mixed standard stock solution (100µg/mL of 

Chlorpheniramine Maleate, 100µg/mL 

Phenylpropanolamine hydrochloride and 

100µg/mL of Paracetamol) was further diluted to 

get these drug concentrations in the range of 0.5-

3.0µg/mL, 7–12µg/mL, and 0.4-1.4µg/mL, 

respectively. Linearity of the method was studied 

by injecting six concentrations of the drug prepared 

in the mobile phase in triplicate into the LC system 

keeping the injection volume constant. The peak 

areas were plotted against the corresponding 

concentrations to obtain the calibration graphs. 

Precision: 

The precision of the method was verified by 

repeatability and intermediate precision studies. 

Repeatability studies were performed by analysis of 

three different concentrations, 0.5, 1.5, 2.5µg/mL 

for Chlorpheniramine Maleate, 7, 9, 11µg/mL for 

Phenylpropanolamine hydrochloride and 0.4, 0.8, 

1.2µg/mL for Paracetamol six times on the same 

day. The intermediate precision of the method was 

checked by repeating studies on three different 

days.   

Limit of detection and limit of quantitation 

Limits of detection (LOD) and quantification 

(LOQ) represent the concentration of the analyte 

that would yield signal-to-noise ratios of 3 for LOD 

and 10 for LOQ, respectively. To determine the 

LOD and LOQ, serial dilutions of mixed standard 

solution of, Chlorpheniramine Maleate, 

Phenylpropanolamine hydrochloride and 

Paracetamol was made from the standard stock 

solution. The samples were injected in LC system 

and measured signal from the samples was 

compared with those of blank samples. 

Robustness of the method    

To evaluate robustness of the HPLC method, few 

parameters were deliberately varied. The 

parameters included variation of flow rate, 

percentage of methanol in the mobile phase and 

solvents from different lot. Robustness of the 

method was checked at three different 

concentration levels 0.5, 1.5, 2.5µg/mL, 7, 9, 

11µg/mL and 0.4, 0.8, 1.2µg/mL for 

Chlorpheniramine Maleate, Phenylpropanolamine 

hydrochloride and Paracetamol, respectively. 

Specificity                 

The specificity of the method towards the drug was 

established through study of resolution factor of the 

drug peak from the nearest resolving peak. The 

peak purity of, Chlorpheniramine Maleate, 

Phenylpropanolamine hydrochloride and 

Paracetamol was determined by comparing the 

spectrum at three different regions of the peak i.e. 

peak start (S), peak apex (M) and peak end (E). 

Effect of excipients of formulation was studied for 

whether it interfered with the assay. 

Accuracy                                     

Accuracy of the method was carried out by 

applying the method to pre-analyzed drug sample 

(Chlorpheniramine Maleate, Phenylpropanolamine 

hydrochloride and Paracetamol combination tablet) 

to which known amount of, Chlorpheniramine 

Maleate, Phenylpropanolamine hydrochloride and 

Paracetamol standard powder corresponding to 80, 

100 and 120 % of label claim had been added 

(Standard addition method), mixed and the powder 

was extracted and analyzed by running 

chromatogram in optimized mobile phase. 

Analysis of a marketed formulation 

To determine the content of Chlorpheniramine 

Maleate, Phenylpropanolamine hydrochloride and 

Paracetamol in conventional tablet (Brand name: 

Rinostat Plus, Label claim: 4mg Chlorpheniramine 

Maleate, 25mg Phenylpropanolamine 

hydrochloride and 500 mg Paracetamol, and per 

tablet, Expiry Date Mar. 2012), twenty tablets were 

weighed, their mean weight determined and finely 

powdered.  

 

The weight of the tablet triturate equivalent to 4 mg 

of CPM, 25mg of PPA and 500mg of PCM was 

transferred into a 50mL volumetric flask containing 

30mL water sonicated for 30 min and diluted up to 

50mL with water. The resulting solution was 

centrifuged at 3000 rpm for 5min and the drug 

content of the supernatant was determined ((80, 

500, 10000µg/mL for Chlorpheniramine Maleate, 

Phenylpropanolamine hydrochloride and 

Paracetamol respectively). For Chlorpheniramine 

Maleate 1mL from the supernatant was diluted to 

produce final concentration of 10µg/mL, for 
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Phenylpropanolamine Hydrochloride 0.2mL of 

from the supernatant was diluted to produce final 

concentration of 10µg/mL and for Paracetamol 

0.1mL from the supernatant was diluted to produce 

100µg/mL concentrations and from this solution 

1mL was taken and further diluted to 10mL with 

water to make final concentration of 10µg/mL.  

The dilutions were done individually due to the 

large differences in LOD and LOQ values as well 

as label claim. After the dilutions the sample 

solution was filtered using 0.45-micron filter 

(Millipore, Milford, MA). A 20µL volume of 

sample solution was injected into HPLC, six times, 

under the conditions described above. The peak 

areas were measured at 217nm and concentrations 

in the samples were determined using multilevel 

calibration developed on the same HPLC system 

under the same conditions using linear regression 

equation. 

RESULTS AND DISCUSSIONS: 
The results of validation studies on simultaneous 

estimation method developed for, 

Chlorpheniramine Maleate, Phenylpropanolamine 

hydrochloride and Paracetamol in the current study 

involving mobile phase methanol: 0.01 M disodium 

hydrogen  phosphate dihydrate buffer at pH 7 

adjusted with OPA (60: 40) are given below. 

Linearity 

Chlorpheniramine Maleate, Phenylpropanolamine 

hydrochloride and Paracetamol showed good 

correlation coefficient (r
2
=0.999 for 

Chlorpheniramine Maleate, 0.999 for 

Phenylpropanolamine hydrochloride and 0.999 for 

Paracetamol) in given concentration range (0.5-3 

µg/mL for Chlorpheniramine Maleate, 7-12µg/mL 

for Phenylpropanolamine hydrochloride
 
and 0.4-

1.4µg/mL for Paracetamol). The mean values of the 

slope and intercept were, 28455, 26185 for 

Chlorpheniramine Maleate, 23604, 73758 for 

Phenylpropanolamine hydrochloride and 51233, 

5566 for Paracetamol respectively. 

Precision 

The results of the repeatability and intermediate 

precision experiments are shown in Table 1. The 

developed method was found to be precise as the 

RSD values for repeatability and intermediate 

precision studies were < 2 %, respectively as 

recommended by ICH guidelines. 

TABLE 1:  PRECISION STUDIES 

Conc. 

(µg/mL) 

Repeatability (n=6) Intermediate precision (n=6) 

Measured conc. 

(ng/spot) ±SD 

(%) 

RSD 

Recovery 

(%) 

Measured conc. 

(ng/spot) ±SD 

(%) 

RSD 

Recovery 

(%) 

Chlorpheniramine Maleate 

0.5 0.495±0.064 1.30 99.00 0.503±0.004 0.98 100.6 

1.5 1.489±0.021 1.47 99.26 1.502±0.007 0.52 100.13 

2.5 2.499±0.026 1.05 99.96 2.496±0.024 0.99 99.84 

Phenylpropanolamine Hydrochloride 

7 7.09±0.06 0.89 101.28 6.985±0.132 1.89 99.78 

9 8.98±0.065 0.73 99.77 8.967±0.109 1.22 99.63 

11 10.99±0.121 1.11 99.90 11.05±0.113 1.02 100.45 

Paracetamol 

0.4 0.398±0.0049 1.23 99.5 0.397±0.001 0.33 99.25 

0.8 0.802±0.018 0.23 100.25 0.801±0.001 0.21 100.12 

1.2 1.210±0.02 1.29 100.83 1.193±0.006 0.57 99.41 

 

LOD and LOQ 

Signal-to-noise ratios of 3:1 and 10:1 were 

obtained for the LOD and LOQ respectively. The 

LOD and LOQ were found to be, 0.5µg/mL and 

1µg/mL for Chlorpheniramine Maleate, 5μg/mL 

and 7μg/mL for Phenylpropanolamine 

hydrochloride and 0.2μg/mL and 0.4μg/mL for 

Paracetamol, respectively. 

 

 

Robustness of the method 

Each factor selected (except columns from different 

manufacturers) was changed at three levels (−0.1, 0 

and 0.1). One factor at the time was changed to 

estimate the effect. Thus, replicate injections (n = 

6) of mixed standard solution at three concentration 

levels were performed under small changes of three 

chromatographic parameters (factors). Insignificant 



Rasal et al., IJPSR, 2014; Vol. 5(12): 5411-5419.                                          E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              5416 

differences in peak areas and less variability in retention time were observed (Table 2).  

Table 2 Robustness Testing 

TABLE 2.1: ROBUSTNESS TESTING
 
FOR CHLORPHENIRAMINE MALEATE (n = 6) 

Factor
a
 Level Retention time Retention factor Asymmetry 

A: Flow rate (mL/min) 

0.9 -1 2.589 0.0356 1.23 

1.0 0 2.542 0.0168 1.50 

1.1 +1 2.509 0.0036 1.45 

Mean ± SD (n = 3)  2.546±0.065 0.0186±0.061 1.39±0.076 

B: % of methanol in the mobile phase (v/v) 

59 -1 2.565 0.026 1.19 

60 0 2.542 0.0168 1.17 

61 +1 2.501 0.0004 1.02 

Mean ± SD (n = 3)  2.536±0.078 0.0144±0.091 1.12±0.034 

C: Solvents of different lots 

First lot 
 

2.542 0.0168 1.12 

Second lot 
 

2.578 0.026 1.13 

Mean ± SD (n = 3) 
 

2.51±0.021 0.0214 1.125±0.021 
                                 a 

Three factors were slightly changed at three levels (-0.1, 0, 0.1) 

TABLE 2.2: ROBUSTNESS TESTING
 
FOR PHENYLPROPANOLAMINE HYDROCHLORIDE (n = 6) 

 

 

 

 

 

 

 

 

                           

                                a
Three factors were slightly changed at three levels (-0.1, 0, 0.1) 

TABLE 2.3 ROBUSTNESS TESTING
 
FOR PARACETAMOL (n = 6) 

Factor
a
 Level Retention time Retention factor Asymmetry 

A: Flow rate (mL/min) 

0.9 -1 3.112 0.2448 1.12 

1.0 0 3.108 0.2432 1.10 

1.1 +1 3.104 0.2416 1.09 

Mean ± SD (n = 3)  3.108 ± 0.004 0.2432 ± 0.0016 1.10 ± 0.01 

B: % of methanol in the mobile phase (v/v) 

59 -1 3.110 0.244 1.11 

60 0 3.108 0.2432 1.10 

61 +1 3.005 0.202 1.10 

Mean ± SD (n = 3)  3.074 ± 0.06 0.229 ± 0.024 1.10 ± 0.01 

C: Solvents of different lots 

First lot 
 

3.108 0.2432 1.10 

Second lot 
 

3.111 0.2444 1.13 

Mean ± SD (n = 3) 
 

3.1095
 
 ± 0.002

 
0.2438 

 
± 0.0008

 
1.11 

 
± 0.01

 

                             a 
Three factors were slightly changed at three levels (-0.1, 0, 0.1) 

Factor
a
 Level Retention time Retention factor Asymmetry 

A: Flow rate (mL/min) 

0.9 -1 4.012 0.605 1.13 

1.0 0 4.008 0.603 1.11 

1.1 +1 4.005 0.602 1.07 

Mean ± SD (n = 3)  4.008 ± 0.063 0.603± 0.043 1.10 ± 0.05 

B: % of methanol in the mobile phase (v/v) 

59 -1 4.013 0.605 1.14 

60 0 4.008 0.603 1.11 

61 +1 4.000 0.600 1.09 

Mean ± SD (n = 3)  4.007 ± 0.078 0.603 ± 0.049 1.11 ± 0.05 

C: Solvents of different lots 

First lot 
 

4.008 0.6032 1.11 

Second lot 
 

4.014 0.6056 1.10 

Mean ± SD (n = 3) 
 

4.011
 
 ± 0.003

 
0.6044 

 
± 0.001

 
1.10

  
± 0.01
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Specificity studies 

The peak purity of Chlorpheniramine Maleate, 

Phenylpropanolamine hydrochloride and 

Paracetamol was assessed by comparing their 

respective spectra at the peak start, apex and end 

positions i.e., r (S, M) = 0.999 and r (M, E) = 

0.999. A good correlation (r = 0.999) was also 

obtained between the standard and sample spectra 

of Chlorpheniramine Maleate, 

Phenylpropanolamine hydrochloride and 

Paracetamol respectively. Also, excipients from 

formulation were not interfering with the assay. 

 

Recovery 

As shown from the data in Table 3 good recoveries 

of the Chlorpheniramine Maleate, 

Phenylpropanolamine hydrochloride and 

Paracetamol in the range from 98.9 to 101.45% 

were obtained at various added concentrations. 

TABLE 3 RECOVERY STUDIES (N = 6) 

Label claim 

(mg/tablet) 

Amount added 

(mg) 

Total amount 

(mg) 

Amount Recovered 

(mg) ± % RSD 
% Recovery 

Chlorpheniramine Maleate 

4 3.2 (80%) 7.2 7.19± 1.52 99.86 

4 4 (100%) 8 7.95± 0.64 99.37 

4 4.8 (120%) 8.8 8.801± 1.56 100.01 

Phenylpropanolamine Hydrochloride 

25 20 (80%) 45 44.85 ± 1.32 99.67 

25 25 (100%) 50 49.45 ± 1.16 98.90 

25 30 (120%) 55 55.8 ± 1.40 101.45 

Paracetamol 

500 400 (80%) 900 907.7 ± 1.41 100.85 

500 500 (100%) 1000 995.0 ± 0.89 99.50 

500 600 (120%) 1100 1093.0 ± 0.90 99.36 

Analysis of a formulation 

Experimental results of the amount of 

Chlorpheniramine Maleate, Phenylpropanolamine 

hydrochloride and Paracetamol in tablets, 

expressed as a percentage of label claims were in 

good agreement with the label claims thereby 

suggesting that there is no interference from any of 

the excipients which are normally present. The 

dilutions were done individually due to the large 

differences in LOD and LOQ values as well as  

label claim. The drug content was found to be 99.8 

% (± 0.09), 100.04 % (± 0.23) and 100.1 % (± 

0.12) for Chlorpheniramine Maleate, 

Phenylpropanolamine hydrochloride and 

Paracetamol. Two different lots of 

Chlorpheniramine Maleate, Phenylpropanolamine 

hydrochloride and Paracetamol combination tablets 

were analyzed using the proposed procedures as 

shown in Table 4. 
 

TABLE 4: ANALYSIS OF COMMERCIAL FORMULATION 

Drug Lot 
Drug found (mg per tablet) 

Mean ± SD (n= 6) Recovery (%) 

Chlorpheniramine Maleate (4 mg) 
1st Lot 4.05±1.27 100.5 

2nd Lot 3.97±1.61 99.25 

Phenylpropanolamine 

Hydrochloride (25 mg) 

1st Lot 25.04±0.98 100.16 

2nd Lot 24.98±0.65 99.92 

Paracetamol (500 mg) 
1st Lot 500.99±0.87 100.19 

2nd Lot 500.08±1.49 100.01 

                          Renostat Plus (Chlorpheniramine Maleate 4 mg, Phenylpropanolamine hydrochloride 25 mg  

                          and Paracetamol 500 mg, Batch no.3345). 

CONCLUSIONS: HPLC method was developed 

and validated as per ICH guidelines. UV detection 

allowed an accurate quantitation of chromophoric 

compounds. The drug was analyzed by HPLC 

method using Thermo Hypersil Gold C18 column 

(250mm ×4.6 mm, 5.0µ), with isocratic conditions  

and mobile phase containing methanol: 0.01M 

disodium hydrogen phosphate dihydrate buffer at 

pH 7 adjusted with OPA (60: 40) at a flow rate of 

1mL/min using UV detection at 217nm. The 

procedure has been evaluated for the linearity, 

accuracy, precision and robustness in order to 

ascertain the suitability of the analytical method. 
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The method was also applied to marketed samples. 

It has been proved that the method is selective and 

linear between concentration range of 0.5-3µg/mL 

for Chlorpheniramine Maleate, 7-12µg/mL for 

Phenylpropanolamine hydrochloride, and 0.4-

1.4µg/mL for Paracetamol. LOD and LOQ was 

found to be, 0.5µg/mL and 1µg/mL for 

Chlorpheniramine Maleate, 5μg/mL and 7μg/mL 

for Phenylpropanolamine hydrochloride and 

0.2μg/mL and 0.4μg/mL for Paracetamol, 

respectively. 

 

Statistical analysis proves that the method is 

suitable for the analysis of Chlorpheniramine 

Maleate, Phenylpropanolamine hydrochloride and 

Paracetamol as bulk drug and in pharmaceutical 

formulation without any interference from the 

excipients. It may be extended to study the 

degradation kinetics of Chlorpheniramine Maleate, 

Phenylpropanolamine hydrochloride and 

Paracetamol and also for its estimation in plasma 

and other biological fluids. 

 

ACKNOWLEDGEMENTS: The authors would 

like to thank AGIO Pharma, (Pune, Maharashtra, 

India) for providing gift samples of standard 

Chlorpheniramine Maleate, Phenylpropanolamine 

hydrochloride and Paracetamol. The authors would 

like to thank, Dr. K. R. Mahadik, Principal, Poona 

College of Pharmacy, Pune, Maharashtra, India for 

providing necessary facilities to carry out the work.  

 

REFERENCES: 

1. Tripathi KD: Essentials of Medical Pharmacology. Jaypee 

Brothers Medical Publishers, New Delhi, Fifth Edition 

2004. 

2. Lemke TL, Williams DA. Foye’s Principles of Medicinal 

Chemistry. Wolters Kluwer (India) Pvt. Ltd. New Delhi, 

Sixth Edition. 

3. Rasal K S and Koladia R N: UV Spectrophotometric 

methods for estimation of Chlorpheniramine maleate 

(CPM) in pharmaceutical dosage form by Absorption 

Maxima Method and Area Under Curve. Research Journal 

of Pharmaceutical, Biological and Chemical Sciences;  

2013, 4(2): 758-764. 

4. Rajurkar S: Simultaneous determination of 

Chlorpheniramine maleate, Paracetamol and 

Pseudoephedrine hydrochloride in pharmaceutical 

preparation by HPLC. International Journal of Life 

Science and Pharma Research 2011; 1(1): 94-100. 

5.  Senyuva H and Ozden T: Simultaneous high performance 

liquid chromatographic determination of Paracetamol, 

Phenylephrine hydrochloride and Chlorpheniramine 

maleate in pharmaceutical dosage form. Journal of 

Chromatographic Science 2002; 40: 97-100. 

6. Maithani M, Raturi R, Gautam V, Kumar D, Choudhary A 

K, Gourav A and Singh R: Development and validation of 

a RP-HPLC method for the determination of 

Chlorpheniramine maleate and Phenylephrine in 

pharmaceutical dosage form. International Journal of 

Comprehensive Pharmacy 2010; 5(5): 1-4. 

7. Abdulbari M M and Ihsan M SH: Simultaneous 

determination and validation of Chlorpheniramine 

Maleate, Acetaminophen, Phenylpropanolamine 

Hydrochloride and Caffeine in tablet dosage form by using 

reverse phase high performance liquid chromatography 

(RP-HPLC). International Journal of Pharmacy and 

Pharmaceutical Sciences 2013; 5(3): 666-670. 

8. Erk N and Kartal M: Simultaneous high performance 

liquid chromatographic and derivative ratio spectra 

spectrophotometry determination of Chlorpheniramine 

maleate and Phenylephrine hydrochloride. II Farmaco 

1998; 53(8-9): 617-622. 

9. Kommana, Ramkrishna, Basappa and Praveen: Validated 

stability indicating RP-HPLC method for simultaneous 

estimation of Codeine phosphate and Chlorpheniramine 

maleate from their combined liquid dosage form. 

Chromatography Research International 2013; 18: 1-6. 

10. Ashok Kumar P, Veera TRR, Thirupati D, Kumar R and 

Shree J: Development and validation of a stability 

indicating LC method for the simultaneous estimation of 

Levodropropizine, Chlorpheniramine, Methylparaben, 

Propylparaben and Levodropropizine impurities. Scientia 

Pharmaceutica 2013; 81: 139-150.  

11. Rind FMA, Khuhawar MY and Rajper AD: HPLC 

determination of Phenylpropanolamine in pharmaceutical 

preparations using 4-dimethylaminobenzaldehyde as a 

derivatizing reagent. Journal of Pharmaceutical and 

Biomedical Analysis, 2001; 26:331–336. 

12. Nakashima, K, Kanehara, S and Kaddoumi A: HPLC 

determination of Phenylpropanolamine in pharmaceutical 

OTC preparations. Biomedical Chromatography, 2002; 

16:463–469. 

13. Dhaneshwar S R, Suryan A L, .Rasal K S, Bhusari V K: 

Simultaneous quantitation and validation of Paracetamol, 

Phenylpropanolamine hydrochloride and Ceterizine 

hydrochloride by RP-HPLC in bulk drug and formultion. 

International Journal of Pharmaceutical Sciences and Drug 

Research, 2011; 3(4): 303-308. 

14. Kolhe S, Khose Y and Kale A: Simultaneous estimation of 

Cetrizine hydrochloride, Phenylpropanolamine 

hydrochloride and Paracetamol by RP-HPLC. International 

Journal of Pharmacy and Life Sciences (IJPLS), 2013; 

4(11): 3122-3132. 

15. Vasudevan M, Ravisankar S, Sathiyanarayanan A and 

Chandan RS: Simultaneous estimation of 

Phenylpropanolamine hydrochloride, Guaiphenesin and 

Diphenylpyraline hydrochloride in syrups by LC. Journal 

of Pharmaceutical and Biomedical Analysis, 2000; 24:25–

31. 

16. Gupta A, Nema RK and Sahu A: Simultaneous Estimation 

of Phenylpropanolamine hydrochloride and Triprolidine 

hydrochloride in Pharmaceutical Preperations by RP- 

HPLC Method. The Pharma Research, 2009; 01:67-71. 

17. Ferreyra C and Ortiz C: Analysis of multicomponent 

formulations containing Phenylpropanolamine 

hydrochloride, Caffeine and Diazepam by using LC. 

Journal of Pharmaceutical and Biomedical Analysis, 2001; 

25:493–499. 

18. Azhagvuel S and Sekar R: Method development and 

validation for the simultaneous determination of Cetirizine 

dihydrochloride, Paracetamol and Phenylpropanolamine 

hydrochloride in tablets by capillary zone electrophoresis. 



Rasal et al., IJPSR, 2014; Vol. 5(12): 5411-5419.                                          E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              5419 

Journal of Pharmaceutical and Biomedical Analysis, 2007; 

43:873–878. 

19. Vichare V, Mujgoand P, Tambe V and Dhole S N: 

Simultaneous spectrophotometric determination of 

Paracetamol and Caffeine in tablet formulation. 

International Journal of Pharma Tech Research, 2010; 

2(4): 2512-2516. 

20. Giriraj P and Sivak Kumar T: New simple 

sprctrophotometric method for the simultaneous estimation 

of Paracetamol and Flupirtine Maleate in pure and 

pharmaceutical dosage form. International Journal of 

Spectroscopy 2014; Article ID 968420: 6 pages. 

21. Gopinath R, Rajan S, Meyyanathan SN, Krishnaveni N 

and Suresh B:  A RP-HPLC method for simultaneous 

estimation of Paracetamol and Aceclofenac in tablets. 

Indian Journal of Pharmaceutical sciences 2007; 69(1): 

137-140. 

22. Karthikeyan V, Vaidhyalingam, Yuvaraj G and Nema RK: 

Simultaneous Estimation of Paracetamol, Chlorzoxazone 

and Aceclofenac in Pharmaceutical Formulation by HPLC 

Method. International Journal of ChemTech Research, 

2009; 3:457-460. 

23. Karthik A, Subramanian G, Ranjith Kumar A and Udupa 

N: Simultaneous estimation of Paracetamol and 

Domperidone in tablets by reverse phase HPLC method. 

Indian Journal of Pharmaceutical Sciences, 2007; 

69(1):142-144. 

24. Pattan SR, Jamdar SG, Godge RK, Dighe NS, Daithankar 

AV, Nirmal SA and Pai MG: RP- HPLC Method for 

Simultaneous Estimation of Paracetamol and Etoricoxib 

from Bulk and Tablets. Journal of Chemical and 

Pharmaceutical Research, 2009; 1(1):329-335. 

25. Battu PR and Reddy MS: RP-HPLC Method for 

Simultaneous Estimation of Paracetamol and Ibuprofen in 

Tablets. Asian Journal of Research Chem, 2009; 2(1):70-

72. 

26. Battu PR: Simultaneous RP-HPLC Determination of 

Nimesulide and Paracetamol in Tablets. International 

Journal of PharmTech Research, 2009; 1(3):514-516. 

27. Subramanian G, Shetty A, Agarwal S, Pandey S and 

Udupa N: Simultaneous reverse phase HPLC estimation of 

Paracetamol and Rofecoxib in tablets. Indian journal of 

pharmaceutical sciences, 2005; 67(2):247-249. 

28. Lalitha K V, Reddy G M, Vinod Kumar K and Aliekya A: 

RP-HPLC method development and validation for the 

simultaneous estimation of Paracetamol and Flupiritine 

Maleate in pharmaceutical dosage form. Journal of 

Scientific and Innovative Research 2013; 2(3): 634-641. 

29. Havaldar F H and Vairal D L: Simultaneous determination 

of Paracetamol, Acetyl Salicylic acid, Mefenamic acid and 

Cetirizine dihydrochloride in the pharmaceutical dosage 

form. E-Journal of Chemistry 2010; 7(S1): S495-S503. 

30. Hadada GM, Emarab S and Waleed MM:  Development 

and validation of a stability-indicating RP-HPLC method 

for the determination of Paracetamol with Dantrolene 

or/and Cetirizine and Pseudoephedrine in two 

pharmaceutical dosage forms. Talanta, 2009; 79:1360–

1367. 

31. Ramanaiah G, Ramchandran D, Shrinivas G, Jaipal G and 

Rao P : Development and Validation of stability indicating 

RP-LC method for simultaneous estimation of Tapentadol 

and Paracetamol in bulk and its pharmaceutical 

formulations. Journal of chemical and Analytical Science 

2012; 4(7): 391-396. 

32. Heitmeier S and Blaschke G: Direct determination of 

Paracetamol and its metabolites in urine and serum by 

capillary electrophoresis with ultraviolet and mass 

spectrometric detection. Journal of Chromatography B, 

1999; 721:93–108. 

33. Basavaraj S, Nagaralli, Seetharamappa J, Gowda BG and 

Melwanki MB: Liquid chromatographic determination of 

Ceterizine hydrochloride and Paracetamol in human 

plasma and pharmaceutical formulations. Journal of 

Chromatography B, 2003; 798:49–54. 

34. ICH Q2 (R1), Validation of analytical procedures: text and 

methodology, International conference on harmonization, 

Geneva 2005. 

 

 

 

 

 

 

 

 

           All © 2014 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. 

This Article can be downloaded to ANDROID OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are 

available on Google Playstore) 

How to cite this article: 

Rasal KS, Suryanand AL and Dhaneshwar SR: Simultaneous Quantitation and Validation of Chlorpheniramine Maleate, 

Phenylpropanolamine Hydrochloride and Paracetamol by RP-HPLC in Bulk Drug and Formulation. Int J Pharm Sci Res 2014; 5(12): 

5411-19.doi: 10.13040/IJPSR.0975-8232.5 (12).5411-19. 
 

http://translate.googleusercontent.com/translate_c?hl=en&sl=fr&u=http://www.refdoc.fr/%3Ftraduire%3Den%26FormRechercher%3Dsubmit%26FormRechercher_Txt_Recherche_name_attr%3DauteursNom:%2520%28SUBRAMANIAN%29&prev=/search%3Fq%3Destimation%2Bof%2Bparacetamol%2Bby%2Bhplc%26hl%3Den%26biw%3D1280%26bih%3D772%26prmd%3Divns&rurl=translate.google.co.in&usg=ALkJrhj3zUYsZG4L4i49j_Ju9WotScynTA
http://translate.googleusercontent.com/translate_c?hl=en&sl=fr&u=http://www.refdoc.fr/%3Ftraduire%3Den%26FormRechercher%3Dsubmit%26FormRechercher_Txt_Recherche_name_attr%3DauteursNom:%2520%28SHETTY%29&prev=/search%3Fq%3Destimation%2Bof%2Bparacetamol%2Bby%2Bhplc%26hl%3Den%26biw%3D1280%26bih%3D772%26prmd%3Divns&rurl=translate.google.co.in&usg=ALkJrhgwzDEehzPWJbGksg5FhivqYomP9g
http://translate.googleusercontent.com/translate_c?hl=en&sl=fr&u=http://www.refdoc.fr/%3Ftraduire%3Den%26FormRechercher%3Dsubmit%26FormRechercher_Txt_Recherche_name_attr%3DauteursNom:%2520%28AGARWAL%29&prev=/search%3Fq%3Destimation%2Bof%2Bparacetamol%2Bby%2Bhplc%26hl%3Den%26biw%3D1280%26bih%3D772%26prmd%3Divns&rurl=translate.google.co.in&usg=ALkJrhi5uJ_Mt4eSnQ5Kmvqtl_rlglVC7Q
http://translate.googleusercontent.com/translate_c?hl=en&sl=fr&u=http://www.refdoc.fr/%3Ftraduire%3Den%26FormRechercher%3Dsubmit%26FormRechercher_Txt_Recherche_name_attr%3DauteursNom:%2520%28PANDEY%29&prev=/search%3Fq%3Destimation%2Bof%2Bparacetamol%2Bby%2Bhplc%26hl%3Den%26biw%3D1280%26bih%3D772%26prmd%3Divns&rurl=translate.google.co.in&usg=ALkJrhh3hdktsP2LNKeKUl77nL7_qCTA7A
http://translate.googleusercontent.com/translate_c?hl=en&sl=fr&u=http://www.refdoc.fr/%3Ftraduire%3Den%26FormRechercher%3Dsubmit%26FormRechercher_Txt_Recherche_name_attr%3DlisteTitreSerie:%2520%28Indian%2520journal%2520of%2520pharmaceutical%2520sciences%29&prev=/search%3Fq%3Destimation%2Bof%2Bparacetamol%2Bby%2Bhplc%26hl%3Den%26biw%3D1280%26bih%3D772%26prmd%3Divns&rurl=translate.google.co.in&usg=ALkJrhijRYQPIcuMASQrJCUUY2L-JhO6Cw
http://translate.googleusercontent.com/translate_c?hl=en&sl=fr&u=http://www.refdoc.fr/%3Ftraduire%3Den%26FormRechercher%3Dsubmit%26FormRechercher_Txt_Recherche_name_attr%3DlisteTitreSerie:%2520%28Indian%2520journal%2520of%2520pharmaceutical%2520sciences%29&prev=/search%3Fq%3Destimation%2Bof%2Bparacetamol%2Bby%2Bhplc%26hl%3Den%26biw%3D1280%26bih%3D772%26prmd%3Divns&rurl=translate.google.co.in&usg=ALkJrhijRYQPIcuMASQrJCUUY2L-JhO6Cw

