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ABSTRACT

The objective of the study was to develop a sinagleyrate, precise and rapid UV spectrophotomeaiea under
curve (AUC), method for simultaneous estimatiorbimhexine hydrochloride and salbutamol sulphatamfr
combined dosage form. The validation was carriedbywsing ICH guidelines for the determinatiorbodmhexine
hydrochloride and salbutamol sulphate by using OtliMdrochloric acid as the solvent in pharmaceutidabage
form. The proposed area under curve method invalvesneasurement of area at selected analyticaleleagth
ranges and performing the analysis using “Crameitde and Matrix method” .The two analytical waveigins
ranges were used i.e. 240-250 nm and 220-230 nnedtimation of bromhexine hydrochloride and salbuth
sulphate respectively. The linearity of the progbsgethod was found in the concentration range af£49 /ml
(r?= 0.9998) for bromhexine hydrochloride and salbutdsulphate (f=0.9999) respectively. The percentage mean
recovery was found to be 100.083% for bromhexinérdohloride and 100.111 % for salbutamol sulphate
respectively. The method was statistically validéte its linearity, accuracy and precision as p&H guidelines.
Both intra and inter day variation showed less partage (%) RSD values indicating high grade of igien of this
method.

Keywords: UV spectrophotometric estimation, area under cunethod, bromhexine hydrochloride, salbutamol
sulphate.

INTRODUCTION

In this communication the present work proposes dpéctrophotometric method (area under curve metfard)
assay of bromhexine hydrochloride and salbutaniphstie from combined pharmaceutical dosage form.

Bromhexine Hydrochloride is chemically nhamed 2-ama®5- dibromo-N-cyclohexyl-N-methyl benzenemethan
amine hydrochloride, is a mucolytic agent usedhim treatment of respiratory disorders associated wscid or
excessive mucus . The drug is official in IP [1Hd&8P [2].

Salbutamol sulphate is, chemically known as bisREE2-[(1, 1-Di-methyl-ethyl) amino]l-[4-hydroxy 3-
(hydroxyl methyl) phenyl] ethanol] sulphate. Itdstaadrenoceptor agonist used for the relief of brorgasm in
conditions such as asthma and chronic obstructilagnary disease. The drug is official in Indiaraphacopoeia
[1]. Literature survey reveals HPLC [3], spectrofmoetric [4,5] method for simultaneous determination of
bromhexine hydrochloride and salbutamol sulphatecambined dosage formCombination of bromhexine
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hydrochloride and salbutamol sulphate is usedHertteatment of asthma and bronchitis. This simpé¢hod can
also be used for the routine analysis of this cowfion formulation. In the proposed work developtnen
optimization and validation of the method are pnésé.

MATERIALS AND METHODS

Instrument and reagents

Spectral scan was made on a Shimadzu UV-spectropletér, model 1800 (Shimadzu, Japan) with spebtratl

width of 0.5 nm with automatic wavelength correotoby using a pair of 10 mm quartz cells. All spact
measurements were done by using UV-Probe 2.42 adtwReference standards of bromhexine hydroctdand

Salbutamol sulphate were obtained from reputed fiith certificate analysis.

Preparation of standard drug solution

A 10 mg standard bromhexine hydrochloride was wasiighccurately and transferred to a 10 ml volumédkaisk
and sonicated with 5 ml of ethanol for 15 minufEse volume was made up to the mark with ethangive a stock
solution of concentration 1008y /ml. From this solution, 1 ml of solution was effed out and transferred into 10
ml volumetric flask. The volume was made up to muaikh ethanol to give a working standard solutioh o
concentration 10Qg/ml.

A 10 mg standard Salbutamol sulphate was weighedrately and transferred to a 10 ml volumetric Klasd
sonicated with 5 ml of ethanol for 15 minutes. Modume was made up to the mark with ethanol to giveock
solution of concentration 10Q@y /ml. From this solution, 1 ml of solution was effed out and transferred into 10
ml volumetric flask. The volume was made up to muaikh ethanol to give a working standard solutioh o
concentration 10Qg/ml.

Preparation of sample solution

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

8 mg of standard bromhexine hydrochloride and 2 ahgalbutamol sulphate were weighted accurately and
transferred in 10 ml volumetric flask. To this #a8 ml of ethanol was added and sonicated for Ifutes. Such
solution is diluted with ethanol to mark to givencentration as 80Qg /ml of bromhexine hydrochloride and 200
ug /ml. of salbutamol sulphate respectively. Thekiray standard solution was prepared by dilutinglloh800 g

/ml of bromhexine hydrochloride and 2@@ /ml of salbutamol sulphate solution to 10 ml wituent to get
concentration 8Qug /ml of bromhexine hydrochloride and 2@ /ml. of salbutamol sulphate respectively. Such
solution was used for further analysis.

EXPERIMENTAL

Method: Area under curve method

Area under curve method involves the calculatiomtégrated values of absorbance with respectedavdivelength
between two selected wavelengths such;and),. The area under curve betwegrandi, was calculated by UV
probe 2.42 software.

(a) For bromhexine hydrochloride

For the selection of analytical wavelength rand#) g/ml solution of bromhexine hydrochloride was sczhim
the spectrum mode from 400 nm to 200 nm by usiddN thydrochloric acid as blank. On examination of th
spectra, 240-250 nm wavelength range was selesteaiking wavelength range for bromhexine hydroddia

(b) For Salbutamol sulphate

For the selection of analytical wavelength rand#) fig/ml solution of Salbutamol sulphate was scannethé
spectrum mode from 400 nm to 200 nm by using 0.¢#irdchloric acid as blank. On examination of thecm,
220-230 nm wavelength range was selected as wovkavglength range for Salbutamol sulphate.

Preparation of calibration curves

Series of solutions containing 1- 14 pug/ ml of bhexine hydrochloride and 1-16 pg/ ml Salbutamoplate g/

ml were used to determine linearity of the proposezthod respectively. Area under curve of abovetswis of
bromhexine hydrochloride and Salbutamol sulphateewmeasured at their respective selected analytical
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wavelength ranges. [Fig. 1(a), 1(b)]. This areaaurzlirve (AUC) was then divide by concentratiorgllit to get
Xamox fOr bromhexine hydrochloride and.2¢.for Salbutamol sulphate.

Fig. 1(a): Spectrum showing area under curve of bnrmhexine hydrochloride in the concentration of 10 pgml at 240-250 nm
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Fig. 1(b): Spectrum showing area under curve of Shutamol sulphate in the concentration of 40 pug/ méat 220-230 nm

o.a4000 7 7 7

O.3000

oO.2000

O.1000

O0.0000 [— —

-0.0673 ! ! !
200.0 220.0 24a40.0 260.0 280.0
nm.

After measuring the area under curve of bromheRiydrochloride at 240-250 nm and 220-230 nm for Galimol
sulphate by using UV-Probe software 2.42, the caflibn curves were plotted of area under curve resgai
concentrations [Fig. 2 (a), 2(b)].
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Fig.2 (a): Calibration curve of bromhexine hydrochbride in the concentration range of 2-14 pg/ml
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Fig.2 (b): Calibration curve of Salbutamol sulphate in the cacentration range of 2-16 pg/ml

0.25 +

y =0.0125x - 1E-04
R? =0.9999

0.2 A

0.15 -

0.1 -

Area

0.05 -

Concentration in pug /ml

Results of the analysis are given in table 1

Table 1: Values of results of optical and regressioof drugs

Parameter Bromhexine hydrochloride | Salbutamol sulplate
Detection Wavelength range (nm) 240-250 220-230
Beer Law Limits (pg/ml) 1-14 1-16
Correlation coefficientf) 0.9998 0.9999
Regression equation (y=b+ac)
Slope (a 0.016¢ 0.012¢
Intercept (b -0.001 -0.000:

Estimation from tablets

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

8 mg of standard bromhexine hydrochloride and 2 ahgalbutamol sulphate were weighted accurately and
transferred in 10 ml volumetric flask. To this #a5 ml of ethanol was added and sonicated for Ifutas. Such
solution is diluted with ethanol to mark to givencentration as 80fg /ml of bromhexine hydrochloride and 200
ug /ml. of salbutamol sulphate respectively. Thekiray standard solution was prepared by dilutinglloh800 g

/ml of bromhexine hydrochloride and 2@@ /ml of salbutamol sulphate solution to 10 ml wituent to get
concentration 8Qug /ml of bromhexine hydrochloride and 2@ /ml. of salbutamol sulphate respectively. Such
solution was used for further analysis.
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The spectrum of sample solution containing brommeXiydrochloride and Salbutamol sulphate was recbehd
areas under curves were recorded in wavelengttesaofj240-250 and 220-230 nm. The areas under $uveee
analyzed by applying “Crammer’s rule and “Matrixtimed”. It is defines as “The total area under cusfenixture
at particular wavelength range is equal to sumredainder curve of individual component at sameebhangth
range.” (Fig. 3).

Fig.3: Spectrum showing area under curve of mixturet 220-230 nm and 240-250 nm
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Where,

Cgrom = Concentration of Bromhexine hydrochloride

Csa = Concentration of Salbutamol sulphate

XB°M = Area under curve of Bromhexine hydrochloride avelength 220-230 nm
Area under curve of Bromhexine hydrochloride av@length 240-250 nm
x51= Area under curve of Salbutamol sulphate at wagthe220-230 nm

X5¥2= Area under curve of Salbutamol sulphate at wangthe240-250 nm

AUCM = Area under curve of mixture

xBrom2:

Method Validation
These methods were validated according to ICH djniee
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Accuracy

To ascertain the accuracy of proposed methodsyeegstudies were carried out by standard additiethod at
three different levels (80%, 100% and 120%). Pdrcecovery for bromhexine hydrochloride was foundthe
range of 99.98% to 100.05% and Salbutamol sulpiiatefound in the range of 99.99% to 100.33%. (Tahle

Table 2: Statistical evaluation of the data subjded to accuracy

Level of Amount present in Amount added in Amount found in Mean %
% pgr;ml pg/ml pg/ml % Recovery recovery
recovery Sal Brom Sal Brom Sal Brom Sal Brom Sal Brom
2.C 8.C 1.€ 6.4 3.60! 14.40¢ 100.0: 100.0:
80% 2.0 8.0 1.6 6.4 3.596 14.423 99.89 100.04 99.98 | 100.03
2.0 8.0 1.6 6.4 3.601 14.397 100.04 99.98
2.0 8.0 2.0 8.0 4.007 16.012 100.18 100.08
100% 2.0 8.0 2.0 8.0 4.021 16.054 100.54 100.34 100.05| 99.99
2.0 8.0 2.0 8.0 3.978 15.912 99.45 99.56
2.C 8.C 2.4 9.€ 4.40: 17.72¢ 100.07 100.7:
120% 2.C 8.C 2.4 9.€ 4.41¢ 17.66: 100.4¢ 100.3¢ 100.07| 100.33
2.0 8.0 2.4 9.6 4.386 17.585 99.69 99.92
Confidence Interval 100.04+0.2 | 100.12+0.21

Brom = Bromhexine hydrochloride, Sal = Salbutdsulphate

Linearity

The linearity of measurement was evaluated by anadydifferent concentration of the standard solui of
bromhexine hydrochloride and salbutamol sulphate.doth the drugs concentration range was founketd- 14
pg/ml for bromhexine hydrochloride and 1-16 pg/orl $albutamol sulphate respectively.

Precision

The method precision was established by carryingtiogi analysis of tablets powder blend containinmm@ of

bromhexine hydrochloride and 2 mg of Salbutamoplsate. The assay was carried out for the drugssirygu
proposed analytical method in six replicates. Talies of relative standard deviation were 0.173b€fomhexine
hydrochloride and 0.2317 for salbutamol sulphatpeetively indicating the sample repeatability foé tmethod.
The results obtained are tabulated in table 3

Table 3: Statistical evaluation of the data subjeed to method of precision

Sr % Assay
No‘ Sample No. Salbutamol Bromhexine
) sulphate hydrochloride
1 1 100.08 100.18
2 2 100.14 99.78
3 3 100.47 100.12
4 4 99.87 100.27
5 5 100.12 100.09
6 6 99.82 100.23
Mean % assay 100.083 100.111
%R.S.D. 0.2317 0.1754

Intra-day precision was estimated by assaying powuend of capsules containing 8 mg of bromhexine
hydrochloride and 2 mg of salbutamol sulphate. a$say was carried out for the drugs by using pregasalytical
method in six replicates. The results were avefagstatistical evaluation.

Inter-day precision was estimated by assaying powbtsnd containing 8 mg of bromhexine hydrochloratel 2
mg of Salbutamol sulphate for three consecutivesdag. £, 3% and 5' days). The statistical validation data for
intra and inter day precision is summarized inegahl
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Table 4: Summary of validation parameter for intra-day and inter-day

Sr. No. Parameters Bromhexine hydrochloride| Salbutanol sulphate
1 Intra-day precision 100.08% 100.11%
(N=3)amount found + % R.S.D\. 0.1917 0.1163
2 Inter-day precision 98.45% 98.63%
(N=3)amount found + % R.S.D\. 0.1714 0.1855

Both intra- day and inter-day precision variati@urid to be less in % RSD values. It indicates tdghree of
precision of the method.

RESULTS AND DISCUSSION

The developed area under curve spectrophotometdthod for simultaneous determination of bromhexine
hydrochloride and Salbutamol sulphate in pharmacauformulation was found to be simple and coneanfor the
routine analysis of two drugs. The proposed metisodccurate, precise and reproducible. It is cordt from
validation data as given in tables 1 to 4. The 9DR¢#&s found to be less than 1, which indicatesditgliof method.
Linearity was observed by linear regression equatiethod for bromhexine hydrochloride and Salbutasulphate

in different concentration range. The correlatioeficient of these drugs was found to be closé.@®, indicating
good linearity figure 2 (a) and 2 (b).

The assay results obtained by proposed methodisrsin table 2 are in good agreement. Hence prabosethod
can be used for routine analysis of these two dmige®mbined dosage form. Method is simple, aceynatecise,
reliable, rapid, sensitive, reproducible and ecoigaimlt is validate as per ICH guidelines.

CONCLUSION

The proposed method is simple, precise, accurateapid for the determination of bromhexine hydiodde and
Salbutamol sulphate in combined dosage form. Thidhod can be adopted as an alternative to theiraxist
methods. It can be easily and conveniently adofatecbutine quality control analysis.
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