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ABSTRACT 

The purpose of this work was to develop a rapid, sensitive and validated HPLC (High Performance Liquid Chromatography) method 
for separation and analysis of pyridoxine hydrochloride and meclizinehydrochloride in their solid and semi-solid preparations. The 
two compounds were separated on a reversed-phase C18 silica column (250 x 4.6 mm) using a mobile phase containing dodecyl 
sulphate sodium salt dissolved in a mixture of water, acetonitrile, methanol, glacial acetic acid and tetrahydrofuran. The pH was 
adjusted to pH= 3.8 by the addition of hexane sulphonic acid sodium salt ion-pair reagent. The samples were detected using a UV 
detector at 253 nm. The validation study of the method included the effect of the flow rate, ratio of the components of the mobile 
phase and the pH of the mobile phase on the efficiency of separation. The linearity, accuracy, precision, specificity and robustness of 
the developed method showed acceptable values. The method was applied to the analysis of the samples of the two compounds 
under the study. The developed method is suitable for quality control (QC) of meclizine hydrochloride and pyridoxine hydrochloride 
in their pharmaceutical preparations (tablets and suppositories). 
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INTRODUCTION 

eclizine hydrochloride (MEC) is1-[(RS 4 
chlorophenyl) phenylmethyl] -4-(3methyl 
benzyl)piperazine dihydro chloride. (Figure 1) a 

piperazine derivative and antihistamine with anti 
muscarinicand central sedative properties, mainly used 
for its antiemetic action and in the prevention and 
treatment of nausea and vomiting associated with a 
variety of conditions. Pyridoxine hydrochloride (PYR) is (5-
hydroxy-6-methyl pyridine-3,4-diyl)-dimethanol 
hydrochloride. (Figure 1), it is used in the treatment of 
sideroblasticanaemias, while it is readily absorbed from 
the gastrointestinal tract following oral administration it 
is converted to the active forms, pyridoxal phosphate. It is 
involved in amino acid as well as carbohydrate and fat 
metabolism. It is used against a variety of disorders 
including the treatment of depression.1-3 

Meclizine Hydrochloride and Pyridoxine Hydrochloride 
are combined in Preglizine tablets, used for the treatment 
of nausea and vomiting in pregnancy and for the 
prophylaxis and treatment of nausea, vomiting and 
dizziness associated with motion sickness. 

 

Meclizine hydrochloride 

 

 
Pyridoxine hydrochloride 

Figure 1: Meclizine hydrochloride and Pyridoxine 
hydrochloride 

A number of rapid chromatographic procedures for 
analytical quality control of pharmaceutical preparations 
containing PYR alone or with other antihistamine drugs is 
proposed; An LC method.4 For the analysis of PYR and 
MEC,5 another for the analysis of water soluble vitamins 
including PYR using C8 columns; and separation of water 
soluble vitamins including PYR by RP-LC was reported.6 
These methods are applicable to pharmaceutical 
formulations only.7 reported a method to determine the 
acceptable residue level for MEC on pharmaceutical 
manufacturing equipment surfaces after cleaning with a 
recovery of 89.5% and other methods reported by various 
workers for the estimation of MEC has limited 
applications.4-6, 8-10 

There is a number of liquid chromatographic methods 
reported in the literature for the individual assays of PYR, 
MEC and buclizine (BUC).13-17 The reason for choosing 
these analytes is that MEC and PYR are commercially 
available as co-formulation. A spectro photometric 
method for the simultaneous analysis of MEC and PYR in 
bulk drug and pharmaceutical formulations was 
reported.18, 19 
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The simultaneous determination of both drugs in 
mixtures using spectrophotometricmethods,20,21 and 
HPLC methods using a reverse-phase, C18 column with 
methanol, potassium and sodium di hydrogen phosphate 
as the mobile phase have been reported.22 

Pharmacopoeial HPLC methods reported for each drug 
are unsuitable for their simultaneous determination in 
Preglizine tablets (generic product from a local company 
“MPI”), because of an overlap between the corresponding 
chromatographic peaks.  

We designed an HPLC method for the determination of 
both components in standard solutions of Meclizine 
hydrochloride and pyridoxine hydrochloride and in 
Preglizine tablets and suppository. The aim of this study 
was to develop a valid, rapid, and sensitive analytical 
procedure using high performance liquid chromatography 
(HPLC) for the separation and concentration 
determination of both of Meclizine hydrochloride and 
pyridoxine hydrochloride in solid and semisolid dosages 
forms. 

MATERIALS AND METHODS 

Materials 

Pharmaceutical grade meclizine hydrochloride and 
pyridoxine hydrochloride, and Preglizine tablets (50 mg 
pyridoxine hydrochloride, 25 mg meclizine hydrochloride) 
and Suppository (62.5 mg pyridoxine hydrochloride, 30 
mg meclizine hydrochloride) were supplied by the Syrian 
Pharmaceutical Manufacturing Company (Damascus, 
Syria). 

The HPLC system comprised a Jasco UV-970 intelligent 
UV/VIS system, equipped with a PU-980 pump, UV 
spectrophotometric detector set at 254 nm and a D6-980-
50 degasser. A Jasco HPLC UV-970 UV/VIS 
spectrophotometer was used to assess the maximum 
absorption wavelength for both drugs. 

Standard solutions 

Approximately 50 mg pyridoxine hydrochloride and 25 mg 
Meclizine hydrochloride were accurately weighed and 
dissolved in 100mL mobile phase. 

Meclizine and Pyridoxine were obtained from a local 
private pharmaceutical factory (Damascus, Syria). 

Sample solutions 

The finished pharmaceutical samples (tablets and 
suppositories) were also obtained from a local private 
pharmaceutical factory.Twenty Preglizine tablets were 
finely powdered and mixed well. A quantity equivalent to 
50 mg pyridoxine hydrochloride and 25 mg meclizine 
hydrochloride was accurately weighed and transferred to 
a 100mL volumetric flask. Mobile phase was added and 
the solution was shaken for 15 min. The volume was 
made up to 100mL with mobile phase. 

 

 

Methods 

Chromatographic procedure 

A Symmetry column (Thermo Scientific), 250 ˣ4.6 mm, 
packed with BDS Hypersil C18, particle size 5m, was used. 
The mobile phase consisted of acetonitrile, methanol and 
water (4:2:1.5). The pH (pH=3.8)was adjusted by adding 
glacial acetic acid. The Flow rate was maintained at 
1.5mL/min. The injection volume was 20ϻL.The relative 
standard deviation of the peak areas for six replicate 
injections was not greater than 2%. Samples were 
injected into the column, chromatograms were recorded 
at 254 nm, and the areas for standard and sample 
solutions were tabulated.23 

Preparation of solutions for validation study 

Standard solutions for linearity study 

Five sequential concentrations were prepared containing 
50%, 75%, 100%, 125%and 150% respectively of the 
standard solution concentration. They were consecutively 
added to a 100mL flask, the flask was filled to mark with 
the mobile phase, and the mixture mixed. 

Solutions for accuracy study 

Tablet excipients (i.e. Avicel and magnesium stearate) and 
suppository excipients (i.e. Mass BP) were individually 
spiked to the standard solutions to obtain analysis 
samples. Nine samples were divided into three groups 
containing respectively 70%, 100% and 130% respectively 
of corresponding standard solution.  

Solutions for precision study 

Tablet samples were analyzed. Nine samples were 
prepared and divided into three groups containing 
respectively 70%, 100%and 130%respectively of standard 
solution concentration.  

Solutions for selectivity study 

A drug-free sample was prepared from the excipients 
(Avicel and magnesium stearate) and another free sample 
was prepared from the excipients (Mass BP). Three 
samples containing 100% of standard solution 
concentration were also analyzed. 

Solutions for robustness study 

Three tablet samples containing 100% of standard 
solution concentration were analyzed.  

RESULTS AND DISCUSSION 

Chromatographic parameters 

Various trials were carried out to select the optimum 
chromatographic parameters for suitable resolution 
between the two active components, excipients and 
degradation products. 

Wavelength selection 

Maximum absorption wavelengths for pyridoxine 
hydrochloride and meclizine hydrochloride were at 
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290nm and 220nm, respectively. A wavelength of 254 nm 
was chosen as the optimum wavelength for detection of 
both components. UV spectra of solutions containing 
1mg=100mL of each of pyridoxine hydrochloride and 
meclizine hydrochloride in methanol were scanned 
between 200 and 300 nm.  

Selection of mobile phase and experimental conditions 

The individual mobile phases used for pyridoxine 
hydrochloride comprised glacial acetic acid, hexane 
sulphonic acid sodium salt and methanol, with detection 
wavelength at 280nm. For Meclizine hydrochloride it 
comprised heptane sulphonic acid sodium salt and 
acetonitrile, with pH=4 and detection wavelength at 
230nm. These mobile phases were unsuitable for the 
simultaneous determination of both components because 
of an overlap between the HPLC peaks of the two 
components. Therefore the mobile phase was 
manipulated to obtain a combination that could separate 
both components and other drug excipients without 
interference. Water, methanol and acetonitrile of a ratio 
(1.5:2:4) were used. The results were not satisfactory and 
an overlap between the peaks of the two components 
was observed.  

The introduction of hexane sulphonic acid sodium salt 
ion-pair reagent resulted in good resolution between the 
peaks of the two components, but the meclizine 
hydrochloride peak was very broad. Using higher 
molecular weight ion-pair reagent (dodecyl sulphate 
sodium salt) gave better resolution. Increasing the ratio of 
methanol caused splitting in the meclizine hydrochloride 
peak. The pH of the mobile phase was 3.8.A combination 
of dodecyl sulphate sodium salt dissolved in water, 
acetonitrile and methanol as the mobile phase was usedin 
conjunction with a C18 BDS hypersil column (250 x 4.6 
mm) that gave good resolution with minimal tailing 
factors. The chromatograms showed acceptable 
resolution between the two components. However, the 
tailing factor for meclizine hydrochloride was relatively 
high (approx.2) the addition of tetrahydrofuran to the 
mobile phase reduced the tailing factor for meclizine 
hydrochloride peak to 1. (Figure 2) showsthe separation 
of meclizine hydrochloride and pyridoxine hydrochloride 
peaks with no interference from drug excipients or 
degradation products. 

Selection of flow rate  

Increasing the flow rate from 1 ml/min to 1.5 ml/min 
showed a similar decrease in the retention time. 
Sufficient flow rate of 1.5 ml/min was chosen to avoid 
overlap between peaks and the loss of its acceptable 
resolutions value.  

Validation of the method  

Validation was based on the requirements of ICH 
guidelines for validation of analytical procedures and US 
Pharmacopoeia [24-25].Parameters like specificity, 
linearity, LOQ, LOD, accuracy, precision, and robustness 
were determined. 

 
Figure 2: HPLC chromatogram of a mixture of pyridoxine 
hydrochloride (P) and meclizine hydrochloride (M) using a 
mobile phase of dodecyl sulphate sodium salt dissolved in 
water, acetonitrile, methanol, glacial acetic acid, and 
tetrahydrofuran. 

Specificity 

The specificity was evaluated by analyzing solutions 
containing the excipients present in tablet and 
suppository formulations. The system response was 
examined for the presence of interference or overlaps 
with the PYR and MEC responses. 

Linearity and range 

The calibration curves were constructed with five 
concentrations ranging from 50 to 150mg/mL for MEC 
and PYR. Analyses were performed in triplicate to 
determine the linearity of the assay. The regression lines 
were calculated by the method of least squares of peak 
area versus analyte concentrations. 

Accuracy 

The accuracy of the developed method was determined 
by measuring the drug recoveries by the standard 
addition method. Known amounts of each drug standard 
were added to pre-analyzed tablet and suppository 
sample solutions containing the excipients of tablets and 
suppository respectively to obtain concentrations 
corresponding to 70%, 100% and 130% of the label claim 
for each pharmaceutical formulation. The recovery of the 
added standard was determined in triplicate analyses and 
calculated as the percentage of the drug recovered from 
each formulation. 

Precision 

The precision of the method was determined by 
repeatability (intraday) and intermediate precision 
(interday) studies. The repeatability was evaluated by 
assaying nine samples of three standard concentrations 
(70%, 100%, and 130%) on the same day and under the 
same experimental conditions. The intermediate 
precision was evaluated by assaying solutions by another 
analyst. The precisions were expressed as RSD. 
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Robustness and ruggedness 
The robustness of the developed method was examined 
by comparing results after making small and deliberate 

variations of critical parameters such as flow rate (from 
1.4 to 1.6mL/min). 

Table 1: Recovery characteristics of Meclizine pyridoxine in dosage formulation 

Validation results Meclizine Hydrochloride Pyridoxine Hydrochloride 

Selectivity Rec. 
Tab. Supp. Tab. Supp. 

100.1 99.95 99.54 99.49 
 

Accuracy Rec. 
Tab. Supp. Tab. Supp. 

100.5 100.24 100.37 99.49 

Linearity 

(r) : 0.9973 (r) : 0.999 
Slope: 22758.9 Slope:30422.9 

KF : 22023.4 KF : 30335.4 
RF : 15532.5 RF : 22297.4 

Precision 

repeatability 
 

Recovery 100.04 100.7 
SD 1.54 1.68 

RSD 1.54 1.67 
Cl 1.49 1.62 

Intermediate 
Precision 

Recovery 100.74 99.86 
SD 1.68 1.52 

RSD 1.67 1.52 
Cl 1.62 1.47 

Robustness Flow Rate 

1.4 
ml/m 

Rec. 
RT 

99.48 
5.71 

100.63 
2.35 

1.5 
ml/m 

Rec. 
RT 

100.42 
5.32 

99.83 
2.20 

1.6 
ml/m 

Rec. 
RT 

99.15 
4.98 

99.94 
2.05 

KF: Response Factor; RF: Residual Factor; R: Correlation factor; RSD: Relative Standard Deviation; Rec: Recovery; RT: Retention Time; SD: Standard 
Deviation; CL: Confidence Limit  

CONCLUSION 

Our HPLC-method is specific, sensitive, rapid and easy to 
perform. The limit of quantification, small sample volume 
and short chromatographic time of this method make it 
advantageous for adaptation to routine assay 
requirements and enables simultaneous determination of 
PYR and MEC with good separation and resolution of the 
chromatographic peaks. 

Obtained results are in a good agreement with the 
declared contents of dosage formulations. Results are 
accurate and precise and are confirmed by the statistical 
parameters. Reliability, rapidness, sensitivity, economical 
nature, good recovery and precision of this HPLC method 
give it advantage over the other reported methods. 

REFERENCES 

1. The Merck index, An Encyclopedia of Chemical, Drugs and 
Biologicals, 13thedn. Merck Research Laboratories. Division 
of Merck & Co Inc. White house Station, NJ, 2001, Page No. 
245, 1032, 429. 

2. Martindale, The extra pharmacopoeia, Royal 
Pharmaceutical society of Great Britain, 1Lambeth High 
street London SE17 Jn England, 31, 1996, pp 435–436, 447, 
1384. 

3. British Pharmacopoeia, The Stationary office under license 
from the controller of Her Majesty’s stationary office for 
the department of health on behalf of the health Ministers, 
2003, pp 272, 1195, 1595. 

4. El-gindy A, el-Yazby F, Mostafa A, Maher MM, Spectro 
photometric and chromatographic determination of 
rabeprazole in presence of its degradation products, J 
Pharm Biomed Anal, 32(2), 2003, 277–286. 

5. Jedlicka A, Klimes J, Evaluation of water-soluble vitamins in 
the vitamin preparation Spofavitdragée using reversed-
phase HPLC, CeskaSlovFarm, 53(5), 2004, 243–7. 

6. Heudi O, Kilinic T, Fontannaz P, Separation of water-soluble 
vitamins by reversed-phase high performance liquid 
chromatography with ultra-violet detection: application to 
poly vitaminated premixes, J Chromatogr A, 1070(1–2), 
2005, 49–56. 

7. Mirza MJ, Lunn FJ, Keeley RC, George JR, Bodenmiller, 
Cleaning level acceptance criteria and a high pressure liquid 
chromatography procedure for the assay of Meclizine 
Hydrochloride residue in swabs collected from 
pharmaceutical manufacturing equipment surfaces, J 
Pharm Biomed Anal, 19(5), 1999, 747–756. 

8. El-Gindy A, el-Yazby F, Mostafa A, Maher MM, HPLC and 
chemometric methods for the simultaneous determination 
of cyproheptadine hydrochloride, multivitamins, and sorbic 
acid, J Pharm Biomed Anal, 35(4), 2004, 703–713. 



Int. J. Pharm. Sci. Rev. Res., 21(1), Jul – Aug 2013; n° 23, 138-142                                                                       ISSN 0976 – 044X  

 

 

International Journal of Pharmaceutical Sciences Review and Research 
Available online at www.globalresearchonline.net  

 

142 

9. Hadjmohammadi MR, Momenbeik F, Khorasani JH, 
Separation of B6 vitamers with micellar liquid 
chromatography using UV and electrochemical detection, 
Ann Chim, 94(11), 2004, 857–66. 

10. Chatzimichalakis PF, Samanidou VF, Verpoorte R, 
Papadoyannis IN, Development of a validated HPLC method 
for the determination of B-complex vitamins in 
pharmaceuticals and biological fluids after solid phase 
extraction, J Sep Sci, 27(14), 2004, 1181–1188. 

11. Arayne MS, Sultana N, Siddiqui FA, Development of a 
validated HPLC method for the determination of B-complex 
vitamins in pharmaceuticals and biological fluids after solid 
phase extraction, Pak J Pharm Sci, 19(4), 2006, 326-329. 

12. El Walily AF, El Gindy A, Bedair MF, Application of first-
derivative UV-spectrophotometry, TLC-densitometry and 
liquid chromatography for the simultaneous determination 
of mebeverine hydrochloride and sulpiride, J Pharm 
Biomed Anal, 21(3), 1999, 535–548. 

13. Lebiedzinska A, Czarnowski W, Szefer P, High-performance 
liquid chromatography method for the simultaneous 
determination of thiamine hydrochloride, pyridoxine 
hydrochloride and cyanocobalamin in pharmaceutical 
formulations using coulometric electrochemical and 
ultraviolet detection, J Chromatogr A, 1094(1–2), 2005, 91–
98. 

14. RybakME, Jain RB, Pfeiffer CM, Clinical vitamin B6 analysis: 
an interlaboratory comparison of pyridoxal 5'-phosphate 
measurements in serum, ClinChem, 51(7), 2005, 1223–
1231. 

15. Rybak ME, Pfeiffer CM, Clinical analysis of vitamin B(6): 
determination of pyridoxal 5'-phosphate and 4-pyridoxic 
acid in human serum by reversed-phase high-performance 
liquid chromatography with chlorite post column 
derivatization, Anal Biomed, 333(2), 2004, 336–44. 

16. Li K, Simultaneous determination of nicotinamide, 
pyridoxine hydrochloride, thiamine mononitrate and 
riboflavin in multivitamin with minerals tablets by reversed-
phase ion-pair high performance liquid chromatography, 
Biomed Chromatogr, 16(8), 2002, 504–507. 

17. Markopoulou CK, Kagkadis KA, Koundourellis JE, An 
optimized method for the simultaneous determination of 
vitamins B1, B6, B12 in multivitamin tablets by high 
performance liquid chromatography, J Pharm Biomed Anal, 
30(4), 2002, 1403–1410. 

18. Martinez-Algaba C, Bermudez-Saldana JM, Villanueva-
Camanas RM, Sagrado S, Medina-Hernandez MJ, Analysis of 
pharmaceutical preparations containing antihistamine 
drugs by micellar liquid chromatography, J Pharm Biomed 
Anal, 40(2), 2006, 312–321. 

19. Arayne MS, Sultana N, Siddiqui FA, Zuberi MH, Mirza AZ, 
Spectro photometric methods for the simultaneous 
analysis of meclezine hydrochloride and pyridoxine 
hydrochloride in bulk drug and pharmaceutical 
formulations, Pak J Pharm Sci, 20(2), 2007, 149–156. 

20. Abdel Hamid, M. E., Barary, M. H., Korany, M. A., 
Hassann,E. M, First derivative spectro photometric 
determination of pyridoxine and meclizine in two 
component mixture, Sci. Pharm, 53, 1985, 105-110. 

21. Onur, F., Dinc, E, Simultaneous determination of caffeine 
and meclizine dihydrochloride in sugar coated tablets, Anal. 
Lett, 28, 1995, 2521-2534. 

22. Rao, G. R., Murty, S. S. N., Mohan, K. R, High pressure liquid 
chromatographic assay of meclizine hydrochloride and 
pyrodixine hydrochloride tablets, Indian Drugs, 19, 1982, 
451-455. 

23. T. AL-JALLAD, Z. AL-KURDI, A. BADWAN AND A. M. Y. JABER, 
Simultaneous Determination of Pyridoxine Hydrochloride 
and Meclizine Hydrochloride in Tablet Formulations by 
HPLC, Pharm. Pharmacol. Commun, 5, 1999, 479-483. 

24. International Conference on the Harmonization of 
Technical Requirements for the Registration of 
Pharmaceuticals for Human Use (ICH) Q2B Validation of 
Analytical Procedures, Methodology, 1996. 

25. United States Pharmacopeia 30 (USP 30) Validation of 
Compendial Methods, United States Pharmacopeia 
Convention, 2008. 

 

Source of Support: Nil, Conflict of Interest: None. 

  


