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phar maceutical dosage by rever se phase high performance liquid
chromatography
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ABSTRACT

A simple, rapid and accurate high performance lijcghromatography method is described for deternmaof
ambroxal hydrochloride and guaiphenesin from actpfearmaceutical ingredients. The separation of dwas
achieved on BDS Hypersil C18 (150 x 4.6 mm i.dthvé p particle size column showed most favorable
chromatographic pattern over the other columns. fitubile phase consisted of a mixture of buffer acetonitrile
(75:25 % vlv). The buffer was mixtures of 0.1 %)(Wi-ethyl amine solution adjusted the pH 3.5hadtcetic acid.
The detection was carried out at wavelength 230 Time. mixture of water and acetonitrile (50:50% whgs used

as a diluent. The method was validated for systdgtalslity, linearity, accuracy, precision, robusss, stability of
sample solution. The method has been successfsllyl o analyze ambroxal hydrochloride from active
pharmaceutical ingredients.
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INTRODUCTION

Ambroxal Hydrochloride is trans-4-[(2Amino-3,5-didmobenzyl)amino] cyclohexanol. It shows molecutanfula
as G3H1gBro,N,O.HCI with molecular weight 414.57. It is official BP[1] and IP[2]. Ambroxal is a metabolite of
bromhexine. It is an expectoration improver and ohlgtic agent used in the treatment of acute andrdhr
disorders characterized by the production of exoes$ksick mucus.

Guaiphenesin is, 3-(2-Methoxyphenoxy)-1,2-propaoledi shows molecular formula as¢E,,0, with molecular
weight as 198.2. It is official in BP[1] and IPfhd USP[3] is used to increase the volume and eethe viscosity
of tenacious sputum and is used as expectoraprdoiuctive cough.

In literature survey reveals UV spectrophotomeiic HPLC[5-7] and TLC[8] for simultaneous deterration of
ambroxal hydrochloride and guaiphenesin in combiohezhge form.

154
Scholar Research Library



Rajan V. Rele. Der Pharmacia Lettre, 2015, 7 (2):154-159

MATERIALSAND METHODS

Chemical and reagents

Reference standard of ambroxal hydrochloride wasiodd from reputed firm with certificate of anabysTri-
ethylamine, acetonitrile and acetic acid were uskdnalytical grade and the HPLC grade water wasl fsom
Millipore. Standard and sample solutions were pregan diluent [mixture of water and acetonitri&)(50 % 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 chromatogveas recorded and peaks quantified by means did2€d
EZ Chrom Elite software.

A SHIMADZU analytical balance ( 0.01 mg) was used.

Preparation of Standard preparation

Standard solution

A 3 mg of standard ambroxal hydrochloride and 10ahguaiphenesin were weighted accurately and feearesl in
10 ml volumetric flask. About 5 ml of diluent(watand acetonitrile (50:50% v/v)) was added and suaeit for 10
minutes. The volume was adjusted up to the marh diluent to give concentration as 3Q9 /ml of ambroxal
hydrochloride and 100Qg /ml. of guaiphenesin respectively. The workingnstard solution was prepared by
diluting 1 ml of 300ug /ml of ambroxal hydrochloride and 10Q§ /ml. of guaiphenesin solution to 10 ml with
diluent to get concentration 3@ /ml of ambroxal hydrochloride and 10 /ml of guaiphenesin respectively.

Sample preparation

Twenty tablets were weighed accurately and avenagight of each tablet was determined. A powder\ejent to
3 mg of standard ambroxal hydrochloride and 10 fguaiphenesin were weighted accurately and traresfen 10
ml volumetric flask. It was dissolved in small gtignof diluent. It was sonicated for 15 minutesddarther diluted
to volume using diluent to give concentration a® 3@ /ml of ambroxal hydrochloride and 10Q®@ /ml. of
guaiphenesin respectively. The working standardt&wsl was prepared by diluting 1 ml of 309 /ml of ambroxal
hydrochloride and 100Qg /ml of guaiphenesin solution to 10 ml with diltdo get concentration 30g /ml of
ambroxal hydrochloride and 10@ /ml. of guaiphenesin respectively.

Chromatographic condition

Chromatographic separation was performed at amteemperature on a reverse phase BDS Hypersil CA@X4.6
mm i.d.) with 5 p particle size column. The molplease was a mixture of buffer of pH 3.5 and ac#fitan(75:25
% v/v). The buffer was mixtures of 0.1 % (v/v)-¢thyl amine adjusted the pH 3.5 with acetic athke flow rate of
the mobile phase was adjusted to 1 ml /min. Thedafiein was carried out at wavelength 230 nm. (R@1) The
injection volume of the standard and sample salutias set at 1.0 pl.

Figure 1: Overlay UV spectra of ambroxal hydrochloride and guaiphenesin
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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 and guaiphenesin

Name Retention Time Area Area %| USP Plate Count Symmelryresolution
Guaiphenesin 3.407 5366720  79.7B 2317 1.22 -
Ambroxal hydrochloride 5.810 1359988 20.2p 3462 70.9 7.09

Specificity
Specificity is the ability of the method to resoltbe active ingredients. Hence blank, standard earabr
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 ambroxal hydrochloride (standard)
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Figure 3: Typical chromatogram of ambroxal hydrochloride (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.
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Table 2: Statistical evaluation of the data subjected to regression analysis

Parameters Ambroxal hydrochloride | Guaiphenesin
Correlation Coefficient (r) 0.9978 0.9993
% Intercept (y) 432668 57337
Slope (m) 49547 42923

Accuracy

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

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

level | test | wtinmg area quantity added in | quantity recovered in % recovery | mean recovery
ng/ml pg/ml
1 10.32 4389465 80.16 81.32 101.45
80% 2 10.36 4363444 80.16 80.84 100.85 101.41
3 10.39 4409641 80.16 81.70 101.92
1 10.23 5357748 100.2 99.26 99.07
100% 2 10.26 5384844 100.2 99.77 99.57 99.16
3 10.41 5346329 100.2 99.05 98.85
1 10.36 6383784 120.24 118.27 98.36
120% 2 10.45 6377922 120.24 118.16 98.27 98.41
3 10.11 6399279 120.24 118.56 98.60
Table4: Statigtical evaluation of the data subjected to accuracy of guaiphenesin
level | test | wtinmg area guantity added in pg /ml quantlt)l/lgr;ﬁlvered N1 o recovery | mean recovery
1 3.22 1083204 25.68 25.72 100.15
80% 2 3.19 1080530 25.68 25.65 99.90 99.63
3 3.22 1069107 25.68 25.38 98.84
1 3.12 1330154 32.1 31.58 98.38
100% 2 3.15 1360416 32.1 32.30 100.62 99.83
3 3.26 1358697 32.1 32.26 100.49
1 3.24 1645646 38.52 39.07 101.43
120% 2 3.18 1651367 38.52 39.21 101.78 100.86
3 3.19 1612241 38.52 38.28 99.37

Precision

The method precision was established by carryindhlmianalysis of ambroxal hydrochloride and guei@sin. The
assay was carried out of the drug using analytiegthod in five replicates. The value of relativaerstard deviation
lies well with the limits. The results of the saare tabulated in the table no. 5,6.

Table5: Statistical evaluation of the data subjected to method precision of ambroxal hydrochloride

wt of test Area % assay
10.2¢ 5368501 98.91
10.17 5373458  100.14
10.32 5419048 99.52
10.35 5412983 99.12
10.33 5442591 99.85
10.41 5441486 99.07

Mean Assay 99.45
SD 0.474
RSD 0.476
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Table 6: Statistical evaluation of the data subjected to method precision of guaiphenesin

wt of test Area % assay
3.20 1383020 99.41
3.21 1383519 99.14
3.35 1461159 100.33
3.3¢ 145039: | 100.1¢
3.19 1397887 100.80
3.26 1413885 99.76

Mean Assay 99.94
SD 0.616
RSD 0.616

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 underctnditions of the above variation indicated tleure of
robustness of the method.

M ethod application

Twenty tablets were weighed accurately and avenazight of each tablet was determined. A powder\eent to
3 mg of standard ambroxal hydrochloride and 10 fguaiphenesin were weighted accurately and traresfen 10
ml volumetric flask to give concentration as 30 /ml of ambroxal hydrochloride and 10Q® /ml. of
guaiphenesin respectively. The working standardtisl was prepared by diluting 1 ml of 309 /ml of ambroxal
hydrochloride and 100Qg /ml. of guaiphenesin solution to 10 ml with diii¢o get concentration 3@y /ml of
ambroxal hydrochloride and 1Q@ /ml. of guaiphenesin respectively. From thisusoh 1.0 pl was injected
specific conditions. The analyte peak was iderdifiy comparison with that of respective standatte %) assay
results were expressed in table no. 5,6. It indéhe amount of ambroxal hydrochloride and guaipkia in the
product meets the requirement.

RESULTS AND CONCLUSION

The reproducibility, repeatability and accuracytbé& proposed method were found to be satisfactdrichwis
evidenced by low values of standard deviation aedcent 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 and guaipdsem
from active pharmaceutical ingredient. It is moreqise, accurate, linear, robust, simple and rapthod. Hence
the proposed RP-HPLC method is strongly recommerfdedhe quality control of the raw material, aetiv
pharmaceutical ingredient and pharmaceutical fostin.
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