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Simultaneous deter mination of bromhexine hydrochloride and salbutamol
sulphate in pharmaceutical dosage by rever se phase high performanceliquid
chromatography
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Central research laboratory, D.G. Ruparel Collepggtunga, Mumbai

ABSTRACT

A simple, rapid and accurate high performance ligwhromatography method is described for simultaseo
determination of bromhexine hydrochloride and stdimol sulphate from active pharmaceutical ingretseMhe
separation of drug was achieved on Zorbax Eclipd8 (250 x 4.6 mm i.d.) with 5 u particle size calushowed
most favorable chromatographic pattern over thesottolumns. The mobile phase consisted of a mixitibaiffer
and acetonitrile (65:35 % ( v/v)). The buffer wasctures of 0.1 % (v/v) tri-ethyl amine solutiodjusted the pH
3.0 with ortho-phosphoric acid. The detection wagied out at wavelength 225 nm. The mixture ofdyubf pH
3.0 and acetonitrile (65:35% v/v) was used as aatlit. The method was validated for system suitgplinearity,
accuracy, precision, robustness, stability of samgblution. The method has been successfully usemdlyze
bromhexine hydrochloride from active pharmaceutingkedients.
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INTRODUCTION

Bromhexine  Hydrochloride is chemically named  2-amA®5-  dibromo-N-cyclohexyl-N-methyl
benzenemethanamine hydrochloride, is a mucolytentagsed in the treatment of respiratory disoréssociated
with viscid or excessive mucus . The drug is officn IP [1] and BP [2].

Salbutamol sulphate is, chemically known as bisRE}(2-[(1, 1-Di-methyl-ethyl) amino]l-[4-hydroxy
3-(hydroxyl methyl) phenyl] ethanol] sulphate. It detaadrenoceptor agonist used for the relief of brorgasm

in conditions such as asthma and chronic obstricpulmonary disease. The drug is official in Indian
pharmacopoeia [1]. Literature survey reveals HHBLCmethod for simultaneous determination of browihe
hydrochloride and salbutamol sulphate in combinesade formCombination of bromhexine hydrochloride and
salbutamol sulphate is used for the treatmenttbias and bronchitis.

MATERIALSAND METHODS
Chemical and reagents

Reference standard of bromhexine hydrochloride otdained from reputed firm with certificate of aysk. Tri-
ethylamine, acetonitrile and ortho phosphoric ag&te used of analytical grade and the HPLC gradenwsas
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used from Millipore. Standard and sample solutiarese prepared in diluent [mixture of buffer of pkD3and
acetonitrile (65:35 %( v/V)].

I nstrumentation

The HPLC system used was MERCK Hitachi HPLC systmmipped with auto sampler (D 7200 separation
module) and UV detector (D- 7400). The chromatogreas recorded and peaks quantified by means did3€d
EZ Chrom Elite software.

A SHIMADZU analytical balance (0.01 mg) was used.

Preparation of Standard preparation

Standard solution

A 8 mg of standard bromhexine hydrochloride and @ oh salbutamol sulphate were weighted accurataely a
transferred in 10 ml volumetric flask. About 5 nildluent [mixture of buffer of pH 3.0 and acetoilé [65:35 %
(v/v)] was added and sonicated for 10 minutes. ¥bleme was adjusted up to the mark with diluentgiee
concentration as 80@g /ml of bromhexine hydrochloride and 2@ /ml of salbutamol sulphate respectively. The
working standard solution was prepared by dilutingl of 300ug /ml of bromhexine hydrochloride and 2@ /ml.

of salbutamol sulphate solution to 10 ml with dittiéo get concentration 30y /ml of bromhexine hydrochloride
and 2ug /ml of salbutamol sulphate respectively.

Sample preparation

Twenty tablets were weighed accurately and avenazight of each tablet was determined. A powder\edent to

8 mg of standard bromhexine hydrochloride and 2 ahgalbutamol sulphate were weighted accurately and
transferred in 10 ml volumetric flask to give contration as 80Qug /ml of bromhexine hydrochloride and 200

/ml. of salbutamol sulphate respectively. The wogkstandard solution was prepared by diluting bh800ug /ml

of bromhexine hydrochloride and 2Q@ /ml of salbutamol sulphate solution to 10 ml wiliiuent to get
concentration 8Qg /ml of bromhexine hydrochloride and 2@ /ml. of salbutamol sulphate respectively.

Chromatographic condition

Chromatographic separation was performed at ambéemperature on a reverse phase Zorbax Eclipse(Z5(Bx

4.6 mm i.d.) with 5 p particle size column. The nielphase was a mixture of buffer of pH 3.0 andt@mi¢rile

[65:35 % (v/Vv)]. The buffer was mixtures of 0.1 %\ tri-ethyl amine adjusted the pH 3.0 with orpleosphoric
acid. The flow rate of the mobile phase was adguttel ml /min. The detection was carried out avelangth 225
nm. (Fig.1) The injection volume of the standard aample solution was set at 1.0 pl.

Figure 1: Overlay UV spectra of bromhexine hydrochloride and salbutamol sulphate
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M ethod validation

System suitability
System performances of developed HPLC method wetermdined by injecting standard solutions. Paramsieh
as theoretical plates (N), symmetry, and area determined. The results are shown in table 1 wimdltates good

performance of the system.
Table 1: System suitability parameter s evaluated on standard solution of Bromhexine hydr ochloride and salbutamol sulphate

Name Retention Time Area Area %| USP Plate Count Symmelryresolution
Salbutamol sulphate 2.180 1119915 15.36 1534 1.78 -
Bromhexine hydrochloridg 9.960 6173106 84.64 4682 321 19.33

Specificity
Specificity is the ability of the method to resoltiee active ingredients. Hence blank, standard bexime
hydrochloride was injected to prove specificity.eTtypical chromatogram of the standard and sangdayad are

given in figure 2 and 3 respectively.
Figure 2: Typical chromatogram of Salbutamol sulphate and bromhexine hydrochloride
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Figure 3: Typical chromatogram of salbutamol sulphateand bromhexine hydrochloride (sample)
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Linearity
Under the experimental conditions described abdwesar calibration curve were obtained throughohié t
concentration range studied. Regression analysssdeae on the peak area (y) v/s concentratioriTf@. regression

analysis data obtained is tabulated in table no. 2.
Table 2: Statistical evaluation of the data subjected to regression analysis

Parameters Salbutamol sulphate | Bromhexine hydrochloride
Correlation Coefficient (r), 0.9997 0.9999
% Intercept (y) 15994 8649.7
Slope (m) 54705 78085
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Accuracy

The accuracy method was determined by applyinggsegm method to synthetic mixture containing knowroant
of drug corresponding to 80 %, 100 % and 120 %. dtmuracy was then calculated as the percentagaabyte
recovered by the assay. The results of the recaalysis are enclosed under table no.3, 4.

Table 3: Statistical evaluation of the data subjected to accuracy of bromhexine hydrochloride

Precision

level | test | wtinmg area quant:ltg/arglded n quantlt)l/l;;acn%vered N1 o recovery | mean recovery
1 30.41 4939810 64.96 65.12 100.24
80% 2 30.52 4968177 64.96 65.49 100.81 100.49
3 30.45 4948863 64.96 65.23 100.42
1 30.46 6195994 81.2 81.67 100.58
100% 2 30.49 6177090 81.2 81.42 100.28 100.16
3 30.51 6135713 81.2 80.88 99.60
1 30.52 7325572 97.44 96.56 99.10
120% 2 30.50 7355572 97.44 96.96 99.51 99.34
3 30.49 7347753 97.44 96.86 99.40
M ean recovery of all level 99.99
Table4 : Statistical evaluation of the data subjected to accuracy of salbutamol sulphate
level | test | wtinmg area quant%/arg?ed n quantlt)l/l;;acn%vered N1 o recovery | mean recovery
1 211 903352 16.88 16.80 99.50
80% 2 2.13 891429 16.88 16.57 98.19 99.25
3 2.14 908400 16.88 16.89 100.06
1 2.13 1137857 21.1 21.16 100.26
100% 2 2.0¢ 114870: 21.1 21.3¢ 101.2: 100.18
3 2.12 1124253 21.1 20.90 99.07
1 211 1345903 25.32 25.02 98.83
120% 2 2.13 1354065 25.32 25.18 99.43 99.36
3 211 1359306 25.32 25.27 99.82
M ean recovery of all level 99.60

The method precision was established by carryingtleel analysis of bromhexine hydrochloride. Theagissas
carried out of the drug using analytical methodive replicates. The value of relative standardialgon lies well
with the limits. The results of the same are tatmalan the table no. 4, 5.

Test | wtof test Area % assay
Test-1 8.17 617310¢ 100.094
Test-2 8.15 6170888  100.3(
Test-3 8.20 6186541 99.94
Test-4 8.19 6195911 100.21
Test-5 8.12 6144594 100.24
Test-6 8.10 6152234 100.61

Mean Assay 100.23
SD 0.226
RSD 0.226

Table 4: Statistical evaluation of the data subjected to method precision of bromhexine hydrochloride

Table5: Statistical evaluation of the data subjected to method precision of salbutamol sulphate

Test wt of test Area % assay
Test-1 2.1 1119915 99.15
Test-2 2.09 1122597 99.87
Test-3 2.13 1152560 100.61
Test-4 2.14 1158287 100.63
Test-5 2.12 1145044 100.42
Test-6 2.14 1142638 99.27

Mean Assay 99.99
SD 0.665
RSD 0.665
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Robustness

The robustness of the method was determined tokctiec reliability of an analysis with respect tolilderate
variations in method parameters.

The typical variations are given below:

Variation in the flow rate by + 0.2 ml /min

Variation in mobile phase composition by + 2 %

Variation in wavelength £ 5 nm

The results of the analysis of the samples underctinditions of the above variation indicated tlaure of
robustness of the method.

M ethod application

Twenty tablets were weighed accurately and avenagight of each tablet was determined. A powder\ejent to

8 mg of standard bromhexine hydrochloride and 2 ghgalbutamol sulphate were weighted accurately and
transferred in 10 ml volumetric flask to give contration as 80Qg /ml of bromhexine hydrochloride and 200

/ml. of salbutamol sulphate respectively. The wogkstandard solution was prepared by diluting bh800ug /ml

of bromhexine hydrochloride and 2Q@ /ml. of salbutamol sulphate solution to 10 ml twidiluent to get
concentration 8@g /ml of bromhexine hydrochloride and 2@ /ml. of salbutamol sulphate respectively. Fris t
solution 1.0 pl was injected specific conditioitie analyte peak was identified by comparison wfitéht of
respective standard. The (%) assay results wenessgd in table no. 4, 5. It indicates the amofifitromhexine
hydrochloride and salbutamol sulphate in the procueets the requirement.

RESULTSAND CONCLUSION

The reproducibility, repeatability and accuracytbé proposed method were found to be satisfactdrichwis
evidenced by low values of standard deviation amdcent relative standard deviation. The accuracg an
reproducibility of the proposed method was confidr®y recovery experiments, performed by adding kmow
amount of the drug to the pre-analyzed active phasutical ingredient and reanalyzing the mixturepbyposed
method. Thus the proposed RP-HPLC method is usedstimation of bromhexine hydrochloride and sanudl
sulphate from active pharmaceutical ingredieris hore precise, accurate, linear, robust, simpterapid method.
Hence the proposed RP-HPLC method is strongly revemded for the quality control of the raw materéadtive
pharmaceutical ingredient and pharmaceutical foatin.
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