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ABSTRACT

A simple, economical and accurate high performdigpeéd chromatography method is described for siaruous
determination of ambroxal hydrochloride, guaiphéneand salbutamol sulphate from active pharmacelitic
ingredients and dosage form. The separation of situgre achieved on Hypersil quest C18 (150 x 4.6.chinwith

5 U particle size column showed most favorable rlatographic pattern over the other columns. Theitegthase
consisted of a mixture of buffer of pH 3.0 and acitile [75:25 % (v/v)]. The detection was carrigzit at
wavelength 225 nm. The mixture of buffer of pH&h@ acetonitrile [75:25% (v/v)] was used as a dilteThe
method was validated for system suitability, lingaraccuracy, precision, robustness, stabilitysafple solution.
The method has been successfully used to analyzexah hydrochloride, guaiphenesin and salbutamdpkate
from combined pharmaceutical dosage form.

Keywords: Ambroxal hydrochloride, Guaiphenesin, Salbutamalpisate, Acetonitrile, sodium dihydrogen
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INTRODUCTION

Ambroxal hydrochloride, is trans-4-[(2Amino-3,5-diobenzyl)amino] cyclohexanol. It shows molecditamula
as GsH1gBroN,O.HCI with molecular weight 414.57. It is officied BP [1] and IP [2]. Ambroxal is a metabolite of
bromhexine. It is an expectoration improver and ofytic agent used in the treatment of acute andrdhbr
disorders characterized by the production of exoessick mucus.

Guaiphenesin is, 3-(2-Methoxyphenoxy)-1,2-propaoledi shows molecular formula asd€;00, with molecular
weight as 198.2. It is official in BP[1] and IP[@)d USP[3] is used to increase the volume and eetheviscosity
of tenacious sputum and is used as expectoraprdoiuctive cough.

Salbutamol sulphate is, chemically known as biRE}2-[(1, 1-Di-methyl-ethyl) aminojl-[4-hydroxy3-(hydroxyl
methyl) phenyl] ethanol] sulphate, is badrenoceptor agonist used for the relief of brorgh@sm in conditions
such as asthma and chronic obstructive pulmonasgade. The drug is official in Indian pharmacopdéia
Literature survey reveals HPLC [4] for simultane determination of ambroxal hydrochloride, gueipdsin and
salbutamol sulphate in combined dosage fo@ombination of ambroxal hydrochloride, guaiphenesimd
salbutamol sulphate is used for the treatmenttbias and bronchitis.
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EXPERIMENTAL SECTION

Chemical and reagents

Reference standard of ambroxal hydrochloride, dwaipsin and salbutamol sulphate were obtained feguted
firm with certificate of analysis., Acetonitrile drortho phosphoric acid were used of analyticatigrand the HPLC
grade water was used from Millipore. Standard amde solutions were prepared in diluent [mixtuféwaffer of

pH 3.0 and acetonitrile [75:25 %( v/v)].

I nstrumentation

The HPLC system used was MERCK Hitachi HPLC systeumipped with auto sampler (D 7200
separation module) and UV detector (D- 7400). @tm@matogram was recorded and peaks
guantified by means of PC based EZ Chrom Elitenso.

A SHIMADZU analytical balance (0.01 mg) was used.

Preparation of Standard preparation

Standard solution

A 30 mg of standard ambroxal hydrochloride, 50 niggoaiphenesin and 2 mg of salbutamol sulphate were
weighted accurately and transferred in 10 ml voluimdlask. About 5 ml of diluent [mixture of buffeof pH 3.0

and acetonitrile (75:25 % v/v)] was added and saeit for 10 minutes. The volume was adjusted ugheéomark
with diluent to give concentration as 300§ /ml of ambroxal hydrochloride, guaiphenesin 50@9/ml and 20Q.g

/ml of salbutamol sulphate respectively. The wogkgtandard solution was prepared by diluting 1 fm3@00 nug

/ml of Ambroxal hydrochloride, 500Qig /ml guaiphenesin and 2@@ /ml. of salbutamol sulphate solution to 10 ml
with diluent to get concentration 3@@ /ml of ambroxal hydrochloride, 50ig /ml guaiphenesin and 2@ /ml of
salbutamol sulphate respectively.

Sample preparation

Pharmaceutical formulation equivalent to 30 mgtahdard ambroxal hydrochloride, 50 mg of guaipkenand 2
mg of salbutamol sulphate were weighted accuratetytransferred in 10 ml volumetric flask to givencentration
as 3000ug /ml of ambroxal hydrochloride, 500Qg /ml guaiphenesin and 2Q@ /ml. of salbutamol sulphate
respectively. The working standard solution waspared by diluting 1 ml of 300Qug /ml of ambroxal
hydrochloride, 500Qug /ml Guaiphenesin and 2Q@ /ml of salbutamol sulphate solution to 10 ml wdlituent to
get concentration 30Qg /ml of ambroxal hydrochloride, 508y /ml guaiphenesin and 2@ /ml. of salbutamol
sulphate respectively.

Chromatographic condition

Chromatographic separation was performed at ambéemperature on a reverse phase Hypersil quest&BX 4.6
mm i.d.) with 5 p particle size column. The molplease was a mixture of buffer of pH 3.0 and ac#itn(75:25
% v/v). The buffer was mixtures of 10 mM sodium ydihogen phosphate and 1 ml tri ethyl amine and3gH
adjusted the with ortho-phosphoric acid. The flmate of the mobile phase was adjusted to 1.2 mh./fihe
detection was carried out at wavelength 225 nng.{FiThe injection volume of the standard and sansplution
was set at 10.0 pl.

Figure 1: Overlay UV spectra of ambroxal hydrochloride, guaiphenesin 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 ambroxal hydrochloride, guaiphenesin and salbutamol sulphate

Name Retention Time Area
Salbutamol sulphate 1.513 104440
Guaiphenesin 3.063 3382937
Ambroxal hydrochloride 4.01: 65662

Specificity
Specificity is the ability of the method to resolvke active ingredients. Hence blank, standard exalbr
hydrochloride, guaiphenesin and salbutamol sulphate injected to prove specificity. The typicarammatogram

of the standard and sample assayed are givenuref@yand 3 respectively.

Figure 2: Typical chromatogram of ambroxal hydrochloride, guaiphenesin and salbutamol sulphate (standard)
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Figure 3: Typical chromatogram of ambroxal hydrochloride, guaiphenesin and salbutamol sulphate (sample)
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Linearity

Under the experimental conditions described abdwesar calibration curve were obtained throughohe t
concentration range studied. Regression analysisdeae on the peak area (y) v/s concentrationTh@.regression
analysis data obtained is tabulated in table no. 2.

Table 2: Statistical evaluation of the data subjected to regression analysis

Parameters Salbutamol sulphate | Guaiphenesin | Ambroxal hydrochloride
Correlation Coefficient ( 0.99¢7 0.9¢99 0.999
% Intercept (y) 249.8 715.97 118676
Slope (m) 4564 10840 1332.5
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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 recawadysis are enclosed under table no.3, 4, 5.

Table 3: Statistical evaluation of the data subjected to accuracy of salbutamol sulphate

— uantity added in uantity recovered % mean
level | test | weight in mg aea |9 pg/ml K in):ng /ml recovery | recovery
1 2.32 81830 18.4 18.34 99.66)
80% 2 2.29 83562 18.4 18.73 101.77 101.50
3 2.31 84628 18.4 18.97 103.07
1 2.2¢ 10651( 23 23.8% 103.7¢
100% 2 2.2¢ 10131° 23 22.71 98.72 101.02
3 2.29 103200 23 23.13 100.5%
1 2.27 124587, 27.6 27.92 101.16
120% 2 2.32 121142 27.6 27.15 98.36 100.09
3 2.33 124096 27.6 27.81 100.76
Table4: Statistical evaluation of the data subjected to accuracy of guaiphenesin
level | test | weightin mg | areafound quantity added in quan_tityrecovered % recovery Mean
ng/ml in pg/ml recovery
1 50.42 2631231 402 392.56 97.65
80% 2 50.19 2649900 402 395.35 98.34 98.03
3 50.32 2642957 402 394.31 98.09
1 50.15 3352108 502.5 500.11 99.52
100% 2 50.24 3396265 502.5 506.70 100.84| 100.25
3 50.33 3381750 502.5 504.53 100.40
1 50.21 4000019 603 596.77 98.97
120% 2 50.31 4043529 603 603.27 100.04| 99.29
3 50.29 3995763 603 596.14 98.86
Table5: Statistical evaluation of the data subjected to accuracy of ambroxal hydrochloride
level | test | weight in mg area guantity added in quant_ity recover ed % recovery mean
pg/ml in pg/ml recovery
1 30.54 535683 244.4 248.65 101.74
80% 2 30.42 532996 244.4 24741 101.23| 101.89
3 30.35 540697 244.4 250.98 102.69
1 30.51 658404 305.5 305.62 100.04
100% 2 30.55 665284 305.5 308.81 101.08| 100.26
3 30.52 655823 305.5 304.42 99.65
1 30.48 776905 366.6 360.62 98.37
120% 2 30.46 790951 366.6 367.14 100.15| 99.40
3 10.11 787376 366.6 365.48 99.70

Precision

The method precision was established by carryingttoe: analysis of ambroxal hydrochloride, guaipséamend
salbutamol sulphate. The assay was carried odteoflitug using analytical method in five replicatBse value of
relative standard deviation lies well with the lismiThe results of the same are tabulated in thle te. 6, 7, 8.

Table 6: Statigtical evaluation of the data subjected to method precision of salbutamol sulphate

Test | weight of test Area | % assay
Test-1 2.30 10444( 99.55
Test-2 2.35 107163 99.97
Test-3 2.25 103044 100.4Q
Test-4 2.39 10706( 98.20
Tes-5 2.2% 10199¢ | 100.7:
Test-6 2.32 106964 101.0§

Mean Assay 99.99
SD 1.028
RSD 1.028
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Table 7: Statistical evaluation of the data subjected to method precision of guaiphenesin

Test | weight of test Area % assay
Test-1 50.20 3382937  100.54
Test-2 50.50 3352108 99.03
Test-3 50.28 336407 99.82
Tes-4 50.3( 335148 99.4]
Test-5 50.29 3358024 99.62
Test-6 50.26 3392886  100.72

M ean Assay 99.86
o] 0.655
RSD 0.656

Table 8: Statigtical evaluation of the data subjected to method precision of ambroxal hydrochloride

Test | wtoftest | Area | % assay
Test-1 30.28 65662] 100.66
Test-2 30.51 65161 99.14
Test-3 30.32 641911 98.27
Test-4 30.35 65731 100.53
Test-5 30.53 65731 99.94
Test-6 30.48 64738 98.59

Mean Assay 99.52
SD 1.006
RSD 1.011

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 avenazight of each tablet was determined. A powder\eent to
30 mg of standard ambroxal hydrochloride, 50 mgighenesin and 2 mg of salbutamol sulphate were et
accurately and transferred in 10 ml volumetric Kla® give concentration as 3000y /ml of Ambroxal
hydrochloride, 500Q,g /ml guaiphenesin and 2@@ /ml. of salbutamol sulphate respectively. Thekirggy standard
solution was prepared by diluting 1 ml of 3009 /ml of ambroxal hydrochloride, 50Q@ /ml guaiphenesin and
200 pg /ml. of salbutamol sulphate solution to 10 mlhmiiluent to get concentration 3Q@ /ml of Ambroxal
hydrochloride, 50Qug /ml guaiphenesin and 2@ /ml. of salbutamol sulphate respectively. Frais solution 1.0
pl was injected specific conditions. The analytakpeas identified by comparison with that of redpecstandard.
The (%) assay results were expressed in table /19.8 It indicates the amount of ambroxal hydrodhle,
guaiphenesin and salbutamol sulphate in the pradeets 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 ambroxal hydrochloride, guaiphenesid
salbutamol sulphate from active pharmaceuticalddignt. It is more precise, accurate, linear, robsimple and
rapid method. Hence the proposed RP-HPLC methatkangly recommended for the quality control of they
material, active pharmaceutical ingredient and plaeutical formulation.
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