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Abstract:

The mixture of paracetamol, chlorpheniramine maleate and ascorbic acid
iIswidely used in medicine as anti flu remedy .Pharmaceutically ,this mixtureis
prepared as a tablet by different manufacturers and it has good reputation in the
market .However, this drug mixture is still non-official in pharmacopoiea, but
the USP has described a non specific method of HPLC for the mixture of
paracetamol with antihistamine and other antitussive drugs .
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Application of the USP- HPLC method was found unreliable for the
anaysis of tablet containing this drug mixture of three components, since
different chromatographic conditions should be applied for each component.
Some workers also prescribed a method of analysis by specific procedure for
each component individually after previous extraction, which rather long and
tedious.

In this work; an HPLC method was developed by using the reversed
phase mode of chromatography (ODS column) and a mobile phase consists of
ammonium phosphate 0.1M and methanol 20% .the peaks of three components
of the studied mixture were well separated and the retention times of ascorbic
acid ,chlorpheniramine maleate and paracetamol were 2.10,2.76 and 6.60
Minutes respectively and the whole analysis was accomplished in 10 minutes.
The accuracy and precision of this method were approved for the quantitative
analysis of each component of the mixture.

| ntroduction:

The common cold remedy including the combination of three
components; Paracetamol as (analgesic and antipyretic), Chlorpheniramine
maleate as (anti-allergic for congestion) and ascorbic acid as( protective for
mucous membrane) has been found with a beneficial effect in common cold™.
This drug formula is widely used in medicine and for its safety ,it is considered
as a drug over the counter in pharmacy .This drug mixture ,however, prepared
in such concentrations of the components which rendered the detection of
chlorpheniramine maleate rather difficult, because its concentration (2mg) is
very low relative to the paracetamol concentration (350mg ) in the formula.

The previous methods used for paracetamol in cough or cold medicines
were included isolation of each component which then form a derivative to be
detected  spectrophotometrically “* 1. In other methods, electrophoresis
technique was applied *°,

The lake of accuracy in the these conventional techniques, let the workers
to use the recent methods of chromatography in separation and quantitative
anaysis of the multi components medicines.Therefore, different liquid
chromatographic methods have been described for analysis of the mixture of
paracetamol with other components in which a simultaneous determinations of
paracetamol and other components in cold products were obtained with high
accuracy and precision by using different chromatographic techniques ™.

In this present work, we have developed an HPLC method by using
reversed phase mode of chromatography with suitable UV detection which is
rather simple and mostly available instrument in quality control and research
laboratories.
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Materials and methods:

Methanol BDH (HPLC grade), Ammonium Phosphate BDH (Reagent
grade), Phosphoric Acid BDH (Reagent grade). Certified raw material of
Paracetamol, Chlopheniramine Maleate and Ascorbic acid were obtained from
Modern Drugs Industry (MDI Co. Irag). Commercial product of Flu-out tablet
B.N. (MDI Co.)

Apparatus: HPLC instrument; pump, detector, mixer, and software LC.

(knauer Co.).

Chromatographic conditions. Column; ODS column, 30cm x 4.6mm, 5um
particle size.

Mobile phase: 20% Methanol in 0.1 M ammonium phosphate, pH is adjusted to
5.5 with phosphoric acid.

Flow rate; 1 ml/minute.

Injection volume; 20pL

Detection; UV at 214 nm.

Qualitative work:

A solution of appropriate concentrations of the three components
;Paracetamol ,Chlorpheniramine and Ascorbic acid in distilled water was first
prepared about 5mg of each in 100ml distilled water and then injected in to the
chromatogram to detect their peaks and retention times.

Quantitative work:

Preparation of standard solution: Prepare a solution of 350mg of
Paracetamol, 2mg Chlorpheniramine maleate and 100mg of Ascorbic acid in
100 ml distilled water, assure complete dissolution (standard solution 1). Dilute
10 ml of (solution 1) to 100 ml with distilled water, filter to be ready for
injection into the chromatogram (solution 2). This solution (standard solution 2)
was analyzed by five successive injections into the chromatograph and the
average of the peaks area of each component was considered for calculations. In
addition, several dilutions of (standard solution 1) were prepared and analyzed
by this HPL C method to establish its precision.

Preparation of test solution (flu-out) tablet: Weigh 20 tablets of sugar-coated
Flu-out and calculate the average weight. Powder the tablets and weigh a mount
of tablet powder equivalent to 350 mg of Paracetamol according to the label, and
dissolve it in 100 ml of distilled water with vigorous shacking until complete
dissolution, then filter (test solution 1). Dilute 10 ml of (test solution 1) to 100
ml distilled water (test solution 2).

The final solution (test solution 2) was injected into the chromatogram
and the average peak area for each component of the test mixture in replicate
injections was reported then compared with that of corresponding standard
solution for assay determination.
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Results and Discussion

For qualitative analysis ;the results are shown in figure-1- where the three
components in the standard preparation are well separated and identified by
their retention times ; 6.58,2.76,and 2.1 minutes for ascorbic acid
,chlorpheniramine mal eate,and paracetamol respectively .
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Figure-1l: HPLC chromatogram of the mixture; paracetamol (A) at
6.58min Chlorpheniramine maleate (B) 2.76min., ascorbic acid
(C) 210 min..

Quantitative analysis:

The results of prepared (Standard solution 1) which is filtered through
Millipore filter and injected into the chromatogram are shown in figure -2. The
peaks area of each component were measured and the relative standard
deviations (RSD) in five successive injections for each component were not
more than 1.2% .The precision of this method for quantitative determination was
approved was, since the relationship of the concentrations of each component
with peaks area was linear and the confidence limits were (r? = 0.999,0.996 and
0.998 for paracetamol, Chlorpheniramine Maleate and ascorbic acid

respectively) .
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Figure-2: HPLC chromatogram of concentrated (standard solutionl)
which contains, Paracetamol 3.50 mg(A),Chlorpheniramine
maleate0.02 mg(B),and ascorbic acid 0. 10 mg(C) per 1 ml
distilled water.

Assay of flu — out tablet which contains this drug mixture was performed
by injecting the prepared (test solution 1) into the chromatograme and the peak
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area of each component was compared with that of standard ( figure-3-) .The
percents recovery were 100.1% , 99.8% and 99.7% for each of Paracetamol ,
Chlorpheniramine maleate ,and Ascorbic acid respectively.
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Figur-3: Assay HPLC chromatogram of Flu-out tablet (testsolutionl);
paracetamol (A), chlor pheniramine maleate (B), ascor bic acid (C).

Analysis of diluted solution (test solution 2):

The result of chromatographic analysis of test solution 2 which is a tenth
dilution of test solution 1 is shown in (figure- 4). This result demonstrated the
ability of the HPLC method to detect al the components of this drug mixture
even with very low concentration .This capability of detection is necessary,
particularly in the dissolution test of flu-out tablet in which one tablet is
dissolved in 1000 ml of distilled water and the concentration of
chlorpheniramine maleate will be about 0.002 per ml.
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Figure-4:HPLC chromatogram of diluted solution of Flu-out tablet;
paracetamol 0.35 mg (A), Chlorpheniramine maleate 0.002 mg
(B), and Ascor bic acid 0.01mg (C) per 1 ml water .

The detection of chlorpheniramine maleate in this particular concentration

was optimized by using stop- integration technique at the end of second peak as
shown in (figure -5).
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Figure-5:HPLC of the three component mixture, using stop integration
technique. The peak C (Ascorbic acid 0.01lmg/ml), peak B
(Chlor pheniramine maleate 0.002mg/ml).

This technique, in fact, renders the HPLC UV-detector at suitable
sengitivity.

For the quantitative determination of chlorpheniramine maleate in its low
concentration and prevent the effect of high concentration of paracetamol on the
level of detection, therefore the results will be more reliable and accurate.

Conclusion:

The new developed HPLC method used in this work was rapid, accurate
and precise for the quantitative simultaneous determination of the three
components; Paraacetamol ,Chlorpheniramine maleate and Ascorbic acid which
formulated as tablet and commonly known as Flu-out for cold remedy ,in
addition this method was found suitable for the dissolution test of Flu-out tablet
where the concentration of Chlorpheniramine maleate is very low (0.002mg/ml).
Applications of this method for the detection of the degradation products of the
three components in flu-out tablet and its suitability for stability study are
considered of future work.

References:

1- Martindale the Complete Drug Reference.(2009). nomograph of
Paracetamol products, 36th edit. by Sean C Sweetman, Vol. 1,page 111,
pharmaceutical Press, London.

2- Sethi, P.D. (1993). quantitative Analysis of Drugs in Pharmaceutica
Preparations,2™ edit.,page 50, CBS- Publisher,Delhi-india .

3- MurthaJ. L. ; Julian, T. N.and Radebaugh, G. W. (1988). Simultaneous
determination of pseudoephedrine hydrochloride, chlorpheniramine
maleate, and dextromethorphan hydrobromide by second-derivative
photodiode array spectroscopy , J Pharm Sci. Augast;77(8):715-8

15



AJPS, 2012, Val. 11, No.1

4-

10-

11-

12-

13-

Hector, C.Goicoechea and Algandro, C.Olivieri.(1999) .Simultaneous
multivariate spectrophotometric analysis of Paracetamol and minor
components  (diphenylhydramine  or  phenylpropanolamine) in
pharmaceutical preparations, J.pharmaceutical and Biomedical Analysis,
vol.20,issue 1-2 ,June ,page 255-261 .

Yuming Dong,Xiaofeng Chen,Yonglee Chen,Xingguo Chen,Zhide
Hu,(2005).Separation  and  determination  of  pseudoephedrine,
dextromethorphan, diphenhydramine and chlorpheniramine in cold
medicines by nonagueous capillary electrophoresis. J Pharm Biomed Anal.
sept.1;39(1-2):285-9 .

Ann Van Eekhaut; Marc Robert Detaevernier; Yvette Michotte. (2002).
Development of a validated capillary electrophoresis method for
enantiomeric purity testing of dexchlorpheniramine maleate,J.Chromatogr
A , June 7;958(1-2):291-7 .

Das Gupta, V .and Heble, A.R. (1884). Quantitative determination of
acetaminophen,chlorpheniramine mal eate ,dextromethorphane
hydrobromide and phenylpropanolamine hydrochloride in combination
using high-performance liquid chromatography , Nov: 73 (1553-1556) .
Cema, C.;Allue, JA. Prunonosa J;Perare, C. and R
Obach.(2000).Simultaneous  determination  of  paracetamol  and
chlorpheniramine in human plasma by liquid chromatography-tandem
mass spectrometry; Journal of Chromatography A, Volume 870, Number
1, 18 February , page77-86 .

Nevin Erk, and Murat Kartal.(1998). Simultaneous high performance
liguid chromatographic and derivative ratio spectra spectrophotometry
determination of chlorpheniramine maleate and phenylephrine
hydrochloride,ll Farmaco,vol.53,issues 8-9,30 Augast ,page 617-622.
Thomas, B.R,X.G.;Fang , Shen P.andGhodbane, S. (1994).Mixedion pair
liguid chromatography method for the simultaneous assay of ascorbic acid,
caffeine, chlorpheniramine maleate, dextromethorphan HBr monohydrate
and paracetamol in Frenadol sachets. J Pharm Biomed Anal. ;12(1);85-90.
Indrayanto, G.; Sunarto, A.and Adriani, Y. (1995). Simultaneous assay of
phenylpropanolamine hydrochloride, caffeine, paracetamol,
glycerylguaiacolate and chlorpheniramine maleate in Silabat tablet using
HPLC with diode array detection., .,.J Pharm Biomed Anal, Nov;13
(12);1555-59 .

Chen, Z.L.;Zhangv, L.; Wang, M.and Huang, Y.(2001). Simultaneous
determination of Chlorpheniramine,Paracetamol and Pseudoephedrine
Chinese J. of chromatography, vol.19 No. 3,May ,p 236.

Lenna Suntornsuk, Ongart Pipitharome and Prapin Wilairat. (2003).
Simultaneous determination of Paracaetamol and Chlorpheniramine
maleate by Micellar electrokinetic chromatography , J. of pharmaceutical
and biological Analysis,vol.33,issue 3,15 Oct.,page 441-449 .

16



AJPS, 2012, Val. 11, No.1

14-

15-

16-

17-

Ren, S.; Chen, X.Y. ; Duan, X.T. and Zhong, D.F. (2006). Simultaneous
determination of ephedrine and chlorpheniramine in human plasma by a
high sensitive liquid chromatography — Tandem mass spectrometric
method, Acta pharmaceutica Sinica, Feb: 41 (2) : 188-192 .

Kyriakos Kachrimanis,; Doris, E.;Brown, and Ulrich, J. Grieser.(2007).
Quantitative Analysis of Paracetamol polymorphs in powder mixture by
FT raman spectroscopy , J. of Pharmaceutical and Biological Analysis,vol.
43,issue 2,17,Jan ,page 407-412 .

Palabiyik, I.M. and Onur, F .(2007). Simultaneous determination of
phenylephrine hydrochloride ,Paracetamol,chlorpheniramine Maleate and
Dextromethorphane Hydrobromide in pharmaceutical preparation , J. of
chromatographia ,vol.66,Sept.,page 93-96.

Feng, S.; Tian, Y.;Zhang, Z.; Zhang, J.;Huang, M. and Chen, Y. (2009),
Rapid Smultaneous Determination of Paracetamol, Amantadine
Hydrochloride, Caffeine and Chlorpheniramine Maleate in human plasma
by Liquid chromatography tandem-Mass Spectrometry,
Arzneimittelforschung, 59 (2); 86-95 .

17



