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ABSTRACT

A rapid, precise, and accurate HPLC method for simultaneous estimation of Ambroxol Hcl and Roxithromycin as the bulk drug and in
pharmaceutical dosage forms. Chromatographic separation of the drugs was performed on Agilent Zorbax SB C18 (150 x 4.6 mm; 5 µm particle
size) analytical column as the stationary phase. The solvent system consisted of 0.1M KH2PO4 and methanol in the ratio of 80:20 (v/v) as mobile
phase. Evaluation of the separated drugs was performed using a PDA detector covering the range of 200-400 nm. All the two drugs were resolved
with the retention time of 2.191min and 4.429 min for ambroxol HCL and roxithromycin respectively. The method was validated with respect to
linearity, sensitivity, precision, accuracy and robustness in accordance with ICH guidelines. The validated method was successfully applied to the
commercially available pharmaceutical dosage form, yielding good and reproducible result.
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INTRODUCTION

Ambroxol HCL [1, 2] is a mucolytic agent. Chemically,Ambroxol HCL is described as trans-4-(2-Amino-3,5-dibrombenzylamino)-cyclohexanol. Excessive Nitric oxide (NO) isassociated with inflammatory and some other disturbances ofairways function. NO enhances the activation of soluble guanylatecyclase and cGMP accumulation. Ambroxol HCL has been shown toinhibit the NO-dependent activation of soluble guanylate cyclase. Itis also possible that the inhibition of NO-dependent activation ofsoluble guanylate cyclase can suppress the excessive mucussecretion; therefore it lowers the phlegm viscosity and improves themucociliary transport of bronchial secretions.Roxithromycin [3, 4] is a semi-synthetic macrolideantibiotic. Chemically, roxithromycin is known as ((3R,4S,5S,6R,7R,9R,11S,12R,13S,14R)-6-{[(2S,3R,4S,6R)-4-(dimethylamino)-3-hydroxy-6-methyloxan-2-yl]oxy}-14-ethyl-7,12,13-trihydroxy-4-{[(2R,4R,5S,6S)-5-hydroxy-4-methoxy4,6-dimethyloxan-2-yl]oxy}-3,5,7,9,11,13-hexa methyl-10-(2,4,7-trioxa-1-azaoctan-1ylidene)-1-oxacyclotetradecan-2one. Roxithromycin prevents bacteria fromgrowing, by interfering with their protein synthesis. Roxithromycinbinds to the subunit 50S of the bacterial ribosome, and thus inhibitsthe translocation of peptides.It is more effective against certaingram-negative bacteria, particularly Legionella pneumophila. It cantreat respiratory tract, urinary and soft tissue infections [5, 6]. Fig. 1 &2 shows the chemical structure of Ambroxol Hcl and Roxithromycinrespectively.

HCL

Fig. 1: Chemical structure of ambroxol HCL
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Fig. 2: Chemical structure of roxithromycinThe literature reports, many methods for simultaneousquantitative determination of Ambroxol Hcl and Roxithromycin inbulk, tablet dosage form, capsule dosage form and human plasma.These methods include simultaneous estimation of Ambroxol Hcland Roxithromycin by UV spectrophotometry [7], HPTLC [8-10], HPLC[11-14], and LC-MS [15]. The summary of reported methods is shown inTable 1. Few methods have been reported in the literature for thesimultaneous determination of Ambroxol Hcl and Roxithromycin,pharmaceutical formulations and biological samples. The aim of thepresent investigation is to develop and validate a sensitive, preciseand accurate RP-HPLC method for the simultaneous quantification ofAmbroxol Hcl and Roxithromycin in bulk and in its combinedpharmaceutical formulation.
MATERIALS AND METHODS

Apparatus:A Waters 2695 alliance with binary HPLC pump equippedwith Waters 2998 PDA detector and Waters Empower2 softwarewas used in the present investigation.
Mobile phase:The solvents and chemicals used in the preparation ofmobile phase were of HPLC grade and analytical grade, respectively.The mobile phase used was 0.1M KH2PO4 and acetonitrile in theratio of 80:20 v/v. Before use, the mobile phase was filtered throughmillipore membrane filter and degassed for 15 minutes bysonication.
Chromatographic conditions:Agilent Zorbax SB C18 (150 x 4.6 mm; 5 µm particle size)analytical column was used for separation and simultaneous
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analysis of ambroxol HCL and roxithromycin. The columntemperature was maintained at 30±10C. The separation was carriedout under isocratic elution. The flow rate was maintained as 1.0ml/min. The injection volume was 10 μl. The eluents were detectedat 238 nm.
Standard solutions:The standard stock solution was prepared by dissolving180mg of Ambroxol HCL and 450mg of Roxithromycin in 50 mlmobile phase. Working standard solutions equivalent to 360-1080μg/ml ambroxol HCL and 900-2700 μg/ml roxithromycin wasprepared from stock solution by appropriately diluting the stockstandard solution with the mobile phase.
Sample Solution:Ten tablets were weighed and crushed to a fine powder.The powder equivalent of 60mg of Ambroxol HCL and 150mg ofRoxithromycin was taken in a 50 ml volumetric flask containing 20ml of mobile phase, sonicated for 20 minute and made up to markwith the same solvent. The resultant mixture was filtered through0.45 µm filter paper. The filtrate was diluted appropriately with themobile phase to get a final concentration of 180 μg/ml ambroxolHCL and 450μg/ml roxithromycin.

RESULTS AND DISCUSSION

HPLC parameters optimization:So as to study the simultaneous elution of more than onedrug under isocratic conditions, different chromatographicconditions (type of the column, mobile phase composition, flow rateand pH) have been investigated. The objective of the simultaneousHPLC method development was to achieve a peak tailing factor <2,USP plate count ≥ 2000, retention time in between 3 and 5 minutes,along with good resolution. This objective was obtained usingmobile phase consisting of 0.1M potassium dihydrogen phosphate –acetonitrile in the proportion of (80/20, v/v). The pH of the mobilephase was adjusted to 4.5 with orthophosphoric acid. Under theabove described conditions, the analyte peaks were well defined,resolved and free from tailing. The tailing factors were <2 for boththe peaks. The elution orders were ambroxol HCL (retention time-

2.191 min) and roxithromycin (retention time- 4.429 min) at a flowrate of 1.0 ml/min (Fig. 3). The optimum wavelength for detectionwas 238 nm at which much better detector responses for theselected drugs were obtained.

Fig. 3: Typical chromatogram of ambroxol HCL and
roxithromycin

Method validation:The optimized RP-HPLC method for simultaneous assayof Ambroxol Hcl and Roxithromycin was validated according to ICHguidelines [19] with respect to system suitability, linearity, sensitivity,accuracy, precision and robustness.
System suitability:In relation to U.S. Pharmacopeia, system suitability testsare an integral part of a liquid chromatographic method. Systemsuitability tests are used to confirm that the column efficiency,resolution and reproducibility of the chromatographic system aresufficient for the analysis. System suitability test was assessed fromfive replicate injections of the standard solution containing180μg/ml ambroxol HCL and 450 μg/ml roxithromycin. The resultsof system suitability in comparison with the required limits areshown in Table 1. The results are found to be suitable and are withinthe accepted limits.

Table No. 1: System suitability test of the HPLC method

Parameters Results Recommended limits
Ambroxol HCL Roxithromycin

Retention time 2.191 4.429 -
Peak area 4294100 (%RSD – 0.5) 8881136 (%RSD – 0.4) RSD ≤1
USP resolution - 9.545 > 1.5
USP plate count 3547 4091 > 2000
USP tailing factor 1.270 1.295 ≤ 2

Linearity and range:The linearity of the method was determined by analyzingfive different concentrations of each drug. The calibration curve wasplotted by area under the peak responses of the drugs against theircorresponding concentrations. Calibration curves were linear over
the concentration range of 360-1080 µg/ml for ambroxol HCL and900-2700 µg/ml for roxithromycin. The parameters such as aregression equation and regression coefficient are given in Fig. 4 &5. The results show a good correlation between the peak areas of thedrugs and their corresponding concentrations.

Fig. 4: Linearity curve of ambroxol HCL Fig. 5: Linearity curve of roxithromycin

Sensitivity:The sensitivity of the method was assessed by calculatinglimit of detection (LOD) and limit of quantification (LOQ) accordingto ICH guidelines. The results are summarized in Table 2. The low
values of LOD and LOQ demonstrate the sufficient sensitivity of themethod. The chromatograms of ambroxol HCL and roxithromycin atLOD and LOQ levels are presented in Fig. 6 & 7.



Venteru Ramya et al., J. Pharm. Res. 2015, 4(7), 263-267

Journal of Pharma Research 2015, 4(7) 263-267

Table No. 2: Sensitivity of the HPLC method

Parameters Results
Ambroxol HCL Roxithromycin

LOD 1.875 2.1054
LOQ 6.249 7.0180

Fig. 6: Chromatogram of ambroxol HCL and roxithromycin Fig. 7: Chromatogram of ambroxol HCL and roxithromycin
at LOD level at LOQ level

Precision:Precision was determined by injecting six standardsolutions of ambroxol HCL (180μg/ml) and roxithromycin(450μg/ml). The peak areas were determined. Relative standard
deviation of peak areas of the two drugs was then calculated torepresent precision. The results are summarized in Table 3. The low% RSD values indicated that the method was precise.

Table No. 3: Precision of the HPLC method

Ambroxol HCL Roxithromycin
Peak area %RSD Peak area %RSD4294452

0.06
8888034

0.034293751 88832984299290 88826924293097 88814044297314 88865764297203 8880015
Accuracy:Accuracy of the method was evaluated by recoverystudies at three concentration (50%, 100%, and 150%) levels by standard addition method. The mean percentage recoveriesobtained were shown in Table 4. The good % recovery valuesshowed that the method was highly accurate.

Table No. 4: Accuracy of the HPLC method

Drug Spiked Level µg/ml added µg/ml found % Recovery % Mean

Ambroxol HCL

50% 356.760 356.59 100
10050% 356.760 355.55 10050% 356.760 356.18 10050% 356.760 356.06 10050% 356.760 356.03 10050% 356.760 356.44 100100% 713.520 712.76 100 100100% 713.520 712.90 100100% 713.520 711.83 100150% 1070.362 1069.53 100
100150% 1070.362 1068.80 100150% 1070.362 1068.93 100150% 1070.362 1068.77 100150% 1070.362 1069.01 100150% 1070.362 1068.91 100

Roxithromycin

50% 897.300 898.75 100
10050% 897.300 898.73 10050% 897.300 897.72 10050% 897.300 898.09 10050% 897.300 898.67 10050% 897.300 897.87 100100% 1794.600 1795.69 100 100100% 1794.600 1795.17 100100% 1794.600 1796.13 100150% 2692.106 2691.61 100 100150% 2692.106 2701.44 100150% 2692.106 2695.25 100150% 2692.106 2697.31 100150% 2692.106 2700.68 100150% 2692.106 2699.39 100
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Fig. 8: Chromatogram of Ambroxol Hcl and Roxithromycin Fig. 9: Chromatogram of ambroxol HCL and roxithromycin
at 50% level at 100% level

Fig. 10: Chromatogram of ambroxol HCL and roxithromycin at 150% level

Robustness:In order to show the robustness of the method, systemsuitability parameters were evaluated at different flow rate anddifferent column temperature. The parameters used to define
robustness are retention time, USP tailing factor and USP platecount. The results showed (Table 5) that slight variations in methodparameters had a negligible effect on the analysis.

Table No. 5: Robustness of the method

Drug Parameter Retention time Peak area USP Plate Count USP Tailing

Ambroxol HCL
Flow 1 2.730 5639037 3610 1.219
Flow 2 2.198 4335584 3541 1.202

Temperature1 2.211 4334741 3521 1.208
Temperature2 2.190 4355809 3740 1.286

Roxithromycin
Flow 1 5.515 11451995 4443 1.298
Flow 2 4.458 8880153 4283 1.284

Temperature1 4.456 8912867 4107 1.283
Temperature2 4.300 8935384 4819 1.271

CONCLUSION

A RP-HPLC method has been reported for simultaneousestimation ambroxol HCL and roxithromycin. The proposed methodgives good resolution of the two drugs.  The validation of developedmethod was done as per ICH guidelines and proved that method tobe simple, sensitive, precise, accurate, selective and robust. Thevalidated method was successfully applied to the determination ofcommercially available tablet dosage. The method can be used forthe routine quality control analysis of tablet dosage formscontaining ambroxol HCL and roxithromycin.
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