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ABSTRACT

A simple, rapid and accurate high performance lijchromatography method is described for deternomaof

ambroxal hydrochloride from active pharmaceuticagriedients. The separation of drug was achievedBbBx$

hypersil C18 (150 x 4.6 mm i.d.) with 5 1 partisiee column showed most favorable chromatographiiem over
the other columns. The mobile phase consistedmikture of buffer and acetonitrile (70:30 % v/vhelbuffer was
mixtures of 0.1 % tri-ethyl amine solution adjusted pH 4.0 with acetic acid. The detection wagiedrout at

wavelength 250 nm. The mixture of buffer of pH d acetonitrile (50:50% v/v) was used as a diluditite method
was validated for system suitability, linearity,cacacy, precision, robustness, stability of samabution. The
method has been successfully used to analyze aattinygrochloride from active pharmaceutical ingrenis.
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INTRODUCTION

Ambroxal Hydrochloride is trans-4-[(2Amino-3,5-ddmobenzyl)amino] cyclohexanol. It shows molecutanfula

as G3H1gBroN,O.HCI with molecular weight 414.57. 1t 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 excessthick mucus. A literature survey reveals a
spectrophotometric[3-7], HPLC[8-13] and miscellangld4-20jmethods.

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 dsom
Millipore. Standard and sample solutions were pregan diluent [mixture of water and acetonitri&d(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 chromatogreams recorded and peaks quantified by means ofd3€db
EZChrom Elite software.
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A SHIMADZU analytical balance ( 0.01 mg) was used.

Preparation of Standard preparation

Standard solution

A 10 mg of standard ambroxal hydrochloride was Witd accurately and transferred in 10 ml volumetesk.
About 5 ml of diluent was added and sonicated bniinutes. The volume was adjusted up to the méatkdiluent
[mixture of water and acetonitrile (50:50 % v/v}] give concentration as 10Q® /ml. The working standard
solution was prepared by diluting 1 ml of 2000 pg $olution to 10 ml with diluent to get concenivat 100 g
/ml.

Sample preparation

Twenty tablets were weighed accurately and avevegight of each tablet was determined. A powderdadeta
equivalent to 10 mg of ambroxal hydrochloride samnphs weighted accurately and transferred in 10atimetric

flask. About 5 ml of diluent [mixture of water aratetonitrile (50:50 % v/v)] was added and sonicdtedl10

minutes. The volume was adjusted up to the mark difuent to give concentration as 1009 /ml. The sample
solution was prepared by diluting 1 ml of 1000 pigéoiution to 10 ml with diluent to get concentoati100 g /ml.

Chromatographic condition

Chromatographic separation was performed at amtgemperature on a reverse phase BDS Hypersil CABXX.6
mm i.d.) with 5 p particle size column. The molplease was a mixture of buffer of pH 4.0 and ac#iitan(70:30
% v/v). The buffer was mixtures of 0.1 % tri-ettayhine adjusted the pH 4.0 with acetic acid. The ftate of the
mobile phase was adjusted to 1 ml /min. The detectias carried out at wavelength 250 nm. (Fig.1¢9 ifijection
volume of the standard and sample solution waatskD pl.

Figure 1. UV spectra of ambroxal hydrochloride
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M ethod validation

System suitability

System performances of developed HPLC method weterrdined by injecting standard solutions. Paramsieh
as theoretical plates (N), symmetry, and area wetermined. The results are shown in table 1 winidicates good
performance of the system.

Table 1: System suitability parameter sevaluated on standar d solution of Ambroxal hydrochloride

Retention Time| Area Area %| USP Plate Count Symmetry
4.190 4659098 100 2699 1.54

Specificity

Specificity is the ability of the method to resolt¥be active ingredients. Hence blank, standard erabr
hydrochloride was injected to prove specificity.eTtypical chromatogram of the standard and samgdeyed are
given in figure 2 and 3 respectively.
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Figure 2: Typical chromatogram of ambr oxal hydrochloride (standard)
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Figure 3: Typical chromatogram of ambroxal hydr ochloride (sample)
Retention Time
500000 § - 500000
<«
ow o
€ €
3 3
250000 [ - 250000
|
|
|
0 I / l 0
T T T T T T T T T T T T T T
0 1 2 3 4 5 7 8
Minutes
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

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

Parameters Values
Correlation Coefficient (r)) 0.9996
% Intercept (y) 107470
Slope (m) 46039

Level | Test | Weightin mg Area Quantity added in | Quantity recovered in % Recovery | Mean recovery
pg /mi ng/ml
1 10.31 3826840 83.04 83.93 101.07
80% 2 10.36 3861179 83.04 84.68 101.98 101.34
3 10.32 3822676 83.04 83.84 100.96
1 10.25 4657647 103.8 102.15 98.41
100% 2 10.21 4659094 103.8 102.18 98.44 98.33
3 10.13 4645437 103.8 101.88 98.15
1 10.22 5748964 124.56 126.08 101.22
150% 2 10.29 5733494 124.56 125.75 100.95 101.16
3 10.36 5753696 124.56 126.19 101.31
Mean of all recovery 100.28
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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 150 %. d¢tmuracy was then calculated as the percentagaabyte
recovered by the assay. The results of the recamalysis are enclosed under table no.3.

Precision

The method precision was established by carryindrmianalysis of ambroxal hydrochloride. The asgay carried
out of the drug using analytical method in fiveliegtes. The value of relative standard deviaties Well with the
limits. The results of the same are tabulated éntétble no. 4.

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

Tes Weight of test Area % assay
Solutior-1 10.2¢ 473334! 99.1¢
Solution-2 10.35 472272% 99.50
Solution-3 10.41 4729086  100.21
Solution-4 10.22 474057 98.62
Solution-5 10.32 471737 99.10
Solutior-6 10.41 471005! 99.87

M ean Assay 99.39
SD 0.565
RSD 0.569

Robustness

The robustness of the method was determined tokctiec reliability of an analysis with respect toliderate
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 avenagght of each tablet was determined. Powder etgrivaéo 10
mg of ambroxal hydrochloride sample was weighteclietely and transferred in 10 ml volumetric flask.out 5
ml diluent was added and sonicated for 10 min ssalive it. Further volume was made up to the math the
diluent to give 1000 ug /ml. Further the 1 ml abtbolution was diluted to 10 ml with diluent torgi100 pg /ml of
ambroxal hydrochloride. From this solution 1.0nals injected specific conditions. The analyte pgak identified
by comparison with that of respective standard. {Plagassay results were expressed in table na.iddicates the
amount of ambroxal hydrochloride in the product ta¢lee requirement.

RESULTSAND CONCLUSION

The reproducibility, repeatability and accuracytbé proposed method were found to be satisfactdrigiwis
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 mixturephgposed
method. Thus the proposed RP-HPLC method is usedestimation of ambroxal hydrochloride from active
pharmaceutical ingredient. It is more precise, eatey) linear, robust, simple and rapid method. ldaghe proposed
RP-HPLC method is strongly recommended for the iuabntrol of the raw material, active pharmaceaiti
ingredient and pharmaceutical formulation.
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