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ABSTRACT 
A simple, selective, sensitive and precise, simultaneous high performance liquid chromatographic analysis of syrup containing Chlorphineramine Maleate, 
Dextromethorphan HBr and Phenylephrin HCl was described. Good chromatographic separation was achieved using a Zorbax C18 (4.6 cm x 250 mm, 5 µm) 
and a mobile phase consisting of acetonitrile-phosphate buffer pH 3.5 (15:85, v/v) at a flow rate 0.9 mL/min. The ultraviolet detector was set at wavelength 
280 nm. Chlorphineramine Maleate, dextromethorphan HBr and Phenylephrin HCl were measured at 2.789, 3.645 and 13.521 min, respectively. The linear 
ranges for chlorphineramine maleate, dextromethorphan HBr and phenylephrin HCl were 10-50, 10-50 and 5-45 µg/mL, respectively. The recoveries of 
chlorphineramine maleate, dextromethorphan HBr and phenylephrin HCl in pharmaceutical preparation were all greater than 98% and their relative standard 
deviations were less than 2.0%. The limits of detection were 2.57, 0.19 and 0.003 µg/mL for Chlorphineramine Maleate, Dextromethorphan HBr and 
Phenylephrin HCl, respectively. 
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INTRODUCTION 
Chlorphineramine maleate, dextromethorphan HBr and 
phenylephrin HCl present in Codilar syrup which is used 
for suppression of ittitant unprodu-ctive cough with or 
without nasal catarrh.  
Chlorpheniramine maleate belong to the oldest first-
generation classic H1-receptor blockers drugs. Most of these 
drugs produce sedation by breaking in CNS.  Additionally,  
they are  producing a variety of unwanted adverse effects due 
to there interaction with other receptors as  adrenergic 
receptors, muscarinic  cholinergic  receptors (atropine like),  
and serotonin receptors [1].   

 
γ-(4-Chlorophenyl)-N,N-dimethyl–2– pyridinepropanamine 

 
Chlorpheniramine  maleate  was determined in 
pharmaceutical  dosage  forms and  plasma  samples  by 
Chromatographic [2-12], spectrophotometric [13-16] and 
electrochemical  methods [17, 18]. 
Dextromethorphan acts centrally. It elevates the threshold for 
coughing, without inhibiting ciliary activity. 
Dextromethorphan (DXM) is 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 
dextromethorphan-hydrobromide [1]. 

 
3-methoxy-17-methyl-(8α, 13 α, 14 α)-morphinan 

hydrobromide 
 

Several methods have been reported for the analysis of the 
cited drug either in bulk powder, different dosage forms or in 
biological fluids. These methods include spectrophotometric 
[19], Chromatographic [20-25] and voltametric [26] 
methods. 
Phenylephrine HCl used as a decongestant. Oral 
phenylephrine is extensively metabolised by MAO  enzyme 
in the GIT and liver. So compared to orally-taken 
pseudoephedrine, it has a reduced and variable bioavailability 
of only up to 38 %. It is a direct selective α-adrenergic 
receptor agonist, it does not cause release of endogenous 
noradrenaline, as pseudoephedrine does. So phenylephrine 
has low side-effects like CNS stimulation, irritability, 
insomnia, anxiety and restlessness [1]. 

 
(R)- 3[1-m-hydroxy-2-(methylamino)methyl ] benzy alcohol 

hydrochloride 
 
Several Spectrophotometeric [27-29] and Chromatographic 
[30-32] methods have been reported for the analysis of 
Phenylephrine hydrochloride in bulk powder, different 
dosage or in biological fluids. 
Experimental 
Equipments 
Agilent 1200 series, vacuum degasser, thermos tatted column 
compartment G1316A/G1316B, diode array and multiple 
wavelength detector SL, quaternary pump (Germany).   
Chemicals  
Chlorphineramine Maleate, dextromethorphan HBr and 
phenylephrin HCl were purchased from Merck (Germany). 
Pharmaceutical preparation 
Codilar® syrup; B.N. 079001 (labeled to contain 10 mg 
dextromethorphan HBr, 2 mg  phenylephrin HCl and 1 mg 
chlorphineramine Maleate per 10 mL) were kindly supplied 
from El—Nile Pharmaceutical Co., Egypt.  
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HPLC procedure 
Chromatographic conditions 
The analytical column was a Zorbax C18 (4.6 cm x 250 mm, 
5 µm) and a mobile phase consisting of acetonitrile and 
phosphate buffer pH 3.5 (15:85, v/v) at a flow rate of 0.9 
mL/min and at room temperature. The ultraviolet detector 
was set a wavelength of 280 nm. Solutions and mobile phase 
were freshly prepared at the time of use. 
Standard solution preparation 
Stock solutions of chlorphineramine Maleate, 
dextromethorphan HBr and phenylephrin HCl were prepared 
daily by dissolving the appropriate amount of drug standards 
in mobile phase to yield a final concentration of 5.0, 2.0 and 
1.0 mg/mL, respectively. Separate stock solutions were 
prepared for the calibration standards and quality control 
samples. Further, solutions were obtained by serial dilutions 
of stock solutions with mobile phase. 
Preparation of pharmaceutical dosage sample  
The contents of five bottles Codilar were mixed well and 
transferred to 100.mL volumetric flasks. Each 10-mL 
equivalent to 10 mg dextromethorphan HBr, 2 mg  
phenylephrin HCl and 1 mg chlorphineramine Maleate.  
Working solutions were prepared individually by diluting the 
stock solutions with distilled water to obtain concentration 
range of 10-50 ug ml-1 for  chlorphineramine Maleate, 10-50 
ugml-1 for dextromethorphan HBr and 5-45 ugml-1 for 
phenylephrin HCl.  
RESULTS AND DISCUSSION 
Chromatograms of samples 

The aim of this research was to develop a new, simple, 
accurate, reproducible, sensitive HPLC method for the 
simultaneous determination of chlorphineramine Maleate, 
dextromethorphan HBr and phenylephrin HCl. A satisfactory 
separation of each drug from pharmaceutical excipients was 
obtained. To optimize the appropriate HPLC conditions for 
separation of the examined drugs, various reversed-phase 
columns, isocratic and gradient mobile phase systems were 
tried. The optimum wavelength for detection was 280 nm at 
which much better detector responses for the three drugs 
were obtained. The mobile phase was found to be suitable to 
improve the sharpness and thinness of the chlorphineramine 
Maleate, dextromethorphan HBr and phenylephrin HCl. The 
retention times for the investigated drugs were found to be 
2.869 min, 3.752 and 13.689 min, respectively. No 
pharmaceutical excipients eluted at the retention times of the 
peaks of interest. 
Calibration and linearity 
Calibration curves were constructed in the ranges of 10-50, 
10-50 and 5-45 µg/mL for chlorphineramine Maleate, 
dextromethorphan HBr and phenylephrin HCl, respectively. 
The slope, intercept and regression coefficient for each 
compound were estimated.  
Accuracy  
Absolute recoveries of six different authentic concentrations 
of chlorphineramine Maleate, dextromethorphan HBr and 
phenylephrin HCl (Table 1) and the studied drugs in syrup 
(Table 2) were determined by assaying the samples as 
described above. Mean recoveries, standard deviations and 
the relative standard deviations were calculated by standard 
method (Tables 1 and 2) .

 
Table 1.  Statistical analysis of the results of authentic chlorphineramine maleate, dextromethorphan HBr and phenylephrin HCl compared with official 
methods. 

 
 Chlorpheniramine  Dextromethorphan  Phenylephrin 
 Maleate         HBr                                        HCl 
 

Proposed   Proposed    Proposed  
 method    method     method 
 
X 100.02    100.3    99.15 
N 6    6    6 
± SD 0.65    0.39    0.54 
RSD% 0.65    0.39    0.54  
 

 
Table 2.  Determination of chlorphineramine maleate, dextromethorphan HBr and phenylephrin HCl in Codilar® Syrup 

 
Chlorpheniramine  Dextromethorphan  Phenylephrin 
Maleate                                 HBr      HCl 
 
Taken  Recovery Taken  Recovery Taken  Recovery 
µg/ml  %  µg/ml  %  µg/ml  % 
 
 
10  98.8  10  101.2  5  100.2 
20  99.5  20  100.8  10  99.1 
30  98.8  30  100.1  15  101.5 
40  100.7  40  99.8  20  99.1  
50  100.1  50  100.6  25  99.7 
 
X                      100.1                                        100.5                                        100.2  
± SD                 0.11                                          0.21                                           0.23   

 
Precision  
Intra-day precisions were assessed injecting standard solution 
four to five times during a day (this solution was extracted 

via the same procedure as the capsules) of each analyte at two 
different concentrations (a low and a high concentration). The 
resultant standard deviations were less than 2% for all (Table 
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3). Inter-day precision experiments were done after treatment 
of the standard solution in the same method of capsules 

extraction, and then analyzed every day over 5 days (Table 
3). All RSD% were lower than 2%.

Table 3. Reproducibility and precision 
Injected amount  Intra-day (n=4-5)   Inter-day (n=5) 
(µg)   ________________________________________________________________ 
   Observed RSD Accuracy Observed RSD Accuracy 
   amount  (%) (%)  amount  (%) (%) 
   (µg)±SD    (µg)±SD 
_______________________________________________________________________________ 
 
Chlorpheniramine Maleate 
10   10.56±0.79 0.68 99.11  10.01  0.68 100.09  
50   49.63± 0.72 1.31 100.12  49.90  1.21 99.76 
 
Dextromethorphan HBr 
10   9.88±0.24 0.86 99.43  10.01±0.38 1.33 100.3   
50   49.24±.89 1.02 99.38  50.11±.0.86 0.76 100.01 
 
Phenylephrin HCl 
5   5.11±1.21 1.34 100.6  4.99±0.85 1.31 99.31  
45   45.52±.0.64 1.54 101.22  44.11±1.37 1.66 98.24 
 

 
Method validated 
The method was validated with regard to specificity, 
linearity, limit of detection (LOD), limit of quantification 
(LOQ), precision, accuracy and robustness. 
Peak areas of chlorphineramine Maleate, dextromethorphan 
HBr and phenylephrin HCl of calibration standards were 
proportional to the concentration in serum and dosage forms 
over the ranges tested 10-50, 10-50 and 5-25 µg/mL., 
respectively. Each concentration was tested in triplicate. The 
slope values for chlorphineramine Maleate, 
dextromethorphan HBr and phenylephrin HCl were 
calculated  with intercept values. The standard deviations of 
slope were calculated and similarly standard deviations of 
intercept. The calibration curves were fitted by linear least-
square regression and showed correlation coefficients not less 
than 0.9998. 
The LODs and LOQs of thioctic acid, benfotiamine and 
cyanocobalamin were calculated on the peak area using the 
following equations: LOD = 3.3 x σ/S, LOQ = 10 x σ/S, 
where σ,  is the standard deviation of the intercept of 
regression line of the drugs and S is the slope of the 
corresponding calibration curve.  
Determination of authentic samples of chlorphineramine 
Maleate, dextromethorphan HBr and phenylephrin HCl and 
statistical analysis of the results obtained for the proposed 
method (Table 1); show that all the suggested measurements 
are precise and accurate for all the studied drugs (Table 1). 
Application to pharmaceutical dosage form 
The proposed method were successfully applied for the 
simultaneous determination of chlorphineramine Maleate, 
dextromethorphan HBr and phenylephrin HCl in Codilar 
syrup® without interference of the excipients present and 
without prior separation (Table 2). The utility of the method 
was also verified by applying the standard addition technique. 
CONCLUSION 
The chromatographic method described is adequate for 
quantitation of chlorphineramine maleate, dextromethorphan 
HBr and phenylephrin HCl in pharmaceutical dosage forms 
at different concentration levels. It is very simple, accurate 
and effective and provided no interference peaks for 
endogenous components and pharmaceutical excipients.  
Acceptable values of precision and accuracy have been 
obtained all levels by this method regarding the guidelines for 

assay validation. The separation of these drugs takes 13.68 
min in one chromatogram, so a large number of samples can 
be analyzed in a short period of time. The method uses 
simple mobile phase and is very beneficial for column life. In 
summary, the method can be successfully applied to samples 
of pharmaceutical dosage form.  
REFERENCES 
1. R.  Howland and M.  Mycek; Lippincott's Illustrated Reviews: 

Pharmacology, 4th Edition Lippincott Williams & Wilkins, 2009. 
2. C. Algaba,  J. Saldaña,  R. Camañas,  S. Sagrado and  M. Hernánde;  

Analysis of pharmaceutical preparations containing antihistamine drugs 
by micellar liquid chromatography,  J. Pharma. Biomed Anal.,  40,  2,  
2006,  312-321. 

3. J.  Romero,  S.  Broch,  M. Agustí,  M.  Peiró and D. Bose;  Micellar 
liquid chromatography for the determination of drug materials in 
pharmaceutical preparations and biological samples,  TrAC Trends in 
Analytical Chemistry,   24,  2,  2005,  75-91. 

A. Marín  and  C.  Barbas; LC/MS for the degradation profiling of cough–
cold products under forced conditions,  j. Pharma.  Biomed.  Anal.,  35,  
5,  2004,  1035-1045. 

4. T.  Takagaki,  M.  Matsuda,  Y.  Mizuki  and  Y.  Terauchi;  Simple and 
sensitive method for the determination of chlorpheniramine maleate in 
human plasma using liquid chromatography–mass spectrometry,  
Journal of Chromatography B, 776,  2,  2002, 169-176. 

5. A.  Marín,  E.  García,  A.  García  and  C.  Barbas;  validation of a 
HPLC quantification of acetaminophen,   phenylephrine and 
chlorpheniramine in pharmaceutical formulations capsules and sachets,  
J. Pharma.   Biomed. Anal.,  29,  4,  2002,  701-714. 

6. M.  Gergov,  J.  Robson,  I.  Ojanperä,  O.  Heinonen  and  E.  Vuori; 
Simultaneous screening and quantitation of 18 antihistamine drugs in 
blood by liquid chromatography ionspray tandem mass spectrometry,  
Forensic Science International,  121,  1-2, 2001,  108-115. 

7. M.   Paciolla,  S.   Jansen,  S.   Martellucci  and   A.  Osei;  A fast and 
efficient deterination of amines and preservatives in cough and cold 
liquid and suspension formulations using a single isocratic ion-pairing 
high power liquid chromatography method,  J. Pharma. Biomed. Anal., 
26,  1, 2001, 143-149. 

8. N. Erk  and  M. Kartal; Simultaneous high performance liquid 
chromatographic and derivative ratio spectra spectrophotometry 
determination of chlorpheniramine maleate and phenylephrine 
hydrochloride,  Il Farmaco,  53,  8-9,  1998,  617-622. 

9. B. Hiep,  V. Khanh,  N. Hung,  A. Thuillier  and  F.  Gimenez;  
Determination of  the enantiomers of chlorpheniramine and its main 
monodesmethyl metabolite in urine using achiral–chiral liquid 
chromatography, Journal of Chromatography B: Biomedical Sciences 
and Applications,  707,  1-2,  1998,  235-240. 

10. M. Gómez, M. Avies, S. Sagrado,  R. Camañ and M. Hernández; 
Characterization of antihistamine–human serum protein interactions by 
capillary electrophoresis,  Journal of Chromatography A,  1147,  2007,   
261–269. 

11. F.  Buiarelli, F.  Coccioli, R.  Jasionowska and A.  Teracciano; 
Development and validation of an MEKC method for determination of 



Nora H. Al-Shaalan et al: Determination of Chlorphineramine maleate, Dextromethorphan HBR and 
Phenylephrin HCl in Codilar syrup using HPLC 

 

JPSI 1 (1), JAN – FEB 2012, 29-32     

nitrogencontaining drugs in pharmaceutical preparations, journal of 
Electrophoresis,  29,  2008,  3519–3523. 

12. M. Kazemipour and M. Ansari; Derivative Spectrophotometry for 
Simultaneous Analysis of Chlorpheniramine Maleate, Phenylephrine 
HCl, and Phenylpropanolamine HCl in Ternary Mixtures and 
Pharmaceutical Dosage Forms, Iranian Journal of Pharmaceutical 
Research,  3,   2005, 147-153. 

13. N.Erk;  Quantitative analysis of chlorpheniramine maleate and 
phenylephrine hydrochloride in nasal drops by differential-derivative 
spectrophotometric zero-crossing first derivative UV spectrophotometric 
and absorbance ratio methods, J. of Pharma and Biomed Anal.,  23,  6, 
2000, 1023-1031. 

14. S. Khalil; Atomic emission spectrometric determination of ephedrine, 
cinchonine, chlorpheniramine, atropine and diphenhydramine based on 
formation of ion associates with ammonium reineckate, J. Pharma.  
Biomed. Anal.,  21,  4, 1999,  697-702.  

15. F. Suliman, M. Al-Hinai, S. Al-Kindy and S. Salama; 
Chemiluminescence determinationof chlorpheniramine using tris(1,10-
phenanthroline)–ruthenium(II)peroxydisulphate system and sequential 
injection analysis, Luminescence,  24,  2009,  2–9. 

16. T. Pojanagaroon,  S. Liawruangrath  and  B. Liawruangrath;  A Direct 
Current Polarographic Method for the Determination of 
Chlorpheniramine Maleate in Pharmaceutical Preparations,  34,  1,  
2007,  135-142. 

17. H. Abu-Shawish;  Potentiometric Response of Modified Carbon Paste 
Electrode Based on Mixed Ion-Exchangers,  Electroanalysis,  20,  5,  
2008,  491 – 497. 

18. V. Tantishaiyakul, C. Poeaknapo, P. Sribun and K. Sirisup;   Derivative 
spectrophotometric determination of Dextromethrophane HBr and 
bromohexine HCl in tablet, J.  Pharma.  Biomed. Anal.,  17,  2, 1998, 
237-243.. 

19. V.  Galli  and C. Barbas;   High-performance liquid chromatographic 
analysis of dextromethorphan, guaifenesin and benzoate in a cough 
syrup for stability test,  Journal of Chromatography A,  1048,  2, 10, 
2004,  207-211. 

20. U. Lutz, W. Völkel, R.W. Lutz and K. Werner; LC–MS/MS analysis of 
dextromethorphan metabolism in human saliva and urine to determine 
CYP2D6 phenotype and individual variability in N-demethylation and 
glucuronidation, Journal of Chromatography B, 813, 1-2, 25, 2004, 217-
225.  

21. K. Strauch, U. Lutz and N. Bittner; Dose–response relationship for the 
pharmacokinetic interaction of grapefruit juice with dextromethorphan 

investigated by human urinary metabolite profiles Food and Chemical 
Toxicology, 47,  8,  2009,  1928-1935. 

22. T. H. Eichhold, D. McCauley-Myers, D. A. Khambe, A. Thompson, 
Steven and H. Hoke II; Simultaneous determination of 
dextromethorphan, dextrorphan, and guaifenesin in human plasma using 
semi-automated liquid/liquid extraction and gradient liquid 
chromatography tandem mass spectrometry, J. Pharma. Biomed. Anal.,  
43,  2,  17,  2007,  586-600. 

23. M. Salsali, T. Ronald and B. G. Baker;  electron-capture gas 
chromatographic procedure developed for detection and quantification 
of dextrorphan in human liver microsomal preparations in vitro, Journal 
of Pharmacological and Toxicological Methods, 41,  4, 1999,   143-146. 

24. Y. J. Wu, Y. Y. Cheng, S. Zeng and M.  Ma; Determination of 
dextromethorphan and its metabolite dextrorphan in human urine by 
capillary gas chromatography without derivatization, Journal of 
Chromatography B, 784, 2,  2003,  219-224. 

25. S.I.M. Zayed and I.H.I. Habib;  Chemical and electrical parameters 
affecting the adsorptive voltammetric measurements are optimized.  Il 
Farmaco, 60, 6-7,  2005,  621-625. 

26. C. Ojeda and F. Sanchez Rojas; Recent developments in derivative 
ultraviolet/visible absorption spectrophotometry, Analytica Chimica 
Acta,  5,  1-2,  2004,  1-24. 

27. W. Negussi, J. Beyene and F. Van Staden; Sequential injection 
spectrophotometric determination of phenylephrine hydrochloride in 
pharmaceutical preparations,  Talanta,   63,  3,   2004,  599-604. 

28. S .Ibrahim,  A . Alaa  and  S. Amin; Spectrophotometric 
microdetermination of phenylephrine hydrochloride in pure and in 
pharmaceutical formulations using haematoxylin, Journal of Molecular 
Liquids,  130, 1-3,  2007, 84-87. 

29. V. Padma. H . Manisha,   S. Anilkumar and S. Gandhi; Simultaneous 
determination of lignocaine hydrochloride and phenylephrine 
hydrochloride by HPTLC,J. Pharma. Biomed. Anal., 22, 4, 2000, 685-
690. 

30. M. Knochen, and J. Giglio; Flow-injection determination of 
phenylephrine hydrochloride in pharmaceutical dosage forms with on-
line solid-phase extraction and spectrophotometric detection,Talanta, 64, 
5, 15 ,2004,  1226-1232. 

31. P. Ptáček, J. Klíma and J. Macek;  Development and validation of a 
liquid chromatography–tandem mass spectrometry method for the 
determination of phenylephrine in human plasma and its application to a 
pharmacokinetic study, Journal of Chromatography B, 858, 1-2, 2007,  
263-268.

 
 
 

Source of support: Nil, Conflict of interest: None Declared 
 


