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Combined pharmaceutical Dosage Form
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ABSTRACT

The objective of the study was to develop a ecaramiccurate, precise and rapid a UV spectrophattric i.e.
third order derivative method for the simultaneadestermination of ambroxal hydrochloride and satbubl
sulphate in combined dosage form i.e. tablets ygudistilled water as a solvent. The method wathér validated
by ICH guidelines. The proposed third order detive method involves the measurement of absorbahcae
drug at zero crossing point of other; hence wavgies 215 nm and 233.8 nm were selected for theatitin of
ambroxal hydrochloride and salbutamol sulphate extiwely. The linearity of the proposed method feamd in
the concentration range of 1 to 10 pg /nf=(10.9989) for ambroxal hydrochloride and 1 to 16 pg (r°= 0.9971)
for salbutamol sulphate respectively. The percemtaggan recovery was found to be 99.981 % for anabrox
hydrochloride and 100.02 % for salbutamol sulphaspectively. The method was also statisticallydadéd for its
linearity, accuracy and precision. Both intra andtér day variations showed less percentage (%) R8Des
indicating high grade of precision of this method.

Keywords: UV spectrophotometric estimation, third orderieltive method, ambroxal hydrochloride, Salbutamol
sulphate.

INTRODUCTION

Ambroxal Hydrochloride is trans-4-[(2Amino-3,5-didmobenzyl)amino] cyclohexanol. It shows molecutanfula
as GsH1gBro,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.

Salbutamol sulphate is chemically known as bis §iR[(1, 1~ dimethylethyl) amino]
-1-[4-hydroxy-3-(hydroxymethyl) phenyl] ethanol] sulphate, is batihenoceptor agonist used for the relief of
bronchespasm in conditions such as asthma and chronicuatise pulmonary disease. It is official in IP [2{ is
used to increase the volume and reduce the vigoofstenacious sputum and is used as expectoramrémuctive
cough. In literature survey reveals UV spectrophmtic [3] and HPLC[4-6] for simultaneous detenation of
ambroxal hydrochloride and salbutamol sulphateoimliined dosage forn€Combination of ambroxal hydrochloride
and salbutamol sulphate is used for the treatmfeagtbma and bronchitis
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MATERIALS AND METHODS

Instrument and reagents

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

Reference standard of ambroxal hydrochloride addutamol sulphate were obtained from reputed firmthw
certificate of analysis.

Preparation of standard drug solutions

10 mg standard ambroxal hydrochloride was weighmairately and transferred to a 10 ml volumetricKkland
sonicated with 5 ml distilled water for 15 minuté$ie volume was made up to the mark with distillederto give

a stock solution of ambroxal hydrochloride of camtcation 100Qug /ml. From this solution, 10 ml of solution was
pipetted out and transferred into 100 ml volumeflask. The volume was made up to mark with distillvaterto
give a working standard solution of concentrati®f jg/ml.

Similarly 10 mg standard salbutamol sulphate wamgesl accurately and transferred to a 10 ml voluiméiask
and sonicated with 5 ml of distilled water for 1%hotes. The volume was made up to the mark wittilldid water
to give a stock solution of distilled water of centration 100Qug /ml. From this solution, 10 ml of solution was
pipetted out and transferred into 100 ml volumeflask. The volume was made up to mark with distillvater to
give a working standard solution of concentrati®g jg/ml.

Estimation from tablets

Twenty tablets were weighed accurately and avenagght of each tablet was determined. Powder etgrivao 30
mg of ambroxal hydrochloride and 2 mg of salbutamalphate was weighed and transferred in 100 fml o
volumetric flask. A 30 ml of distilled water wasdel and sonicated for 15 minutes and filtered. flitrate and
washing were diluted up to the mark with distilleciter to give concentration as 3@ /ml of ambroxal
hydrochloride and 2@g/ml of salbutamol sulphate respectively. For wogksample solution 1 ml of such solution
was diluted to 100 ml and such solution was useafalysis.

Experimental

Method: Third order derivative method

(a) For ambroxal hydrochloride

For the selection of analytical wavelength, 1@ ml solution of ambroxal hydrochloride was scanmedhe
spectrum mode from 350 nm to 200 nm by using téstilvater as blank. The third order derivativecspen was
obtained by using derivative mode by UV probe 2séfware. From the spectrum, the amplitude of thiedt
derivative spectrum was measured at 215 nm.

(b) For salbutamol sulphate

For the selection of analytical wavelength, 1@@ml solution of salbutamol sulphate was scannetthénspectrum
mode from 350 nm to 200 nm by using distilled watemlank. The third order derivative spectrum whisined
by using derivative mode by UV probe 2.42 softwdfeom the spectrum, the amplitude of the third ivdgive

spectrum was measured at 233.8 nm.

Preparation of calibration curves

Series of solutions containing 1 — 10 pug/ ml obamxal hydrochloride and 1 -14 pg/ ml of salbutarsolphate
were used to determine linearity of the proposethotkrespectively. Solutions were scanned in ggetsum mode
and absorbance spectra were converted to thirder addrivative spectra. The overlain spectra of anxddr
hydrochloride and salbutamol sulphate were giverign 1(a), 1(b) respectively.
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Fig. 1(a): Overlay spectra of third order derivative of ambroxal hydrochloride in the concentration enge of 2 and 10 pg/ ml
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Fig. 1(b): Overlay spectra of third order derivative of salbutamol sulphate in the concentration rangef 2 and 14 pg/ ml
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After observing the overlain third order derivatispectra of ambroxal hydrochloride and salbutasulghate, the
zero crossing points of both drugs were selecte@fialysis of other drug. The wave length selegtad 215 nm,
the zero crossing point of salbutamol sulphate wilaenbroxal hydrochloride showed considerable alasmdn The
third wavelength was 233.8 nm, the zero crossioigtpof ambroxal hydrochloride, where salbutamdiphate
showed considerable absorbance. The calibratioreswrere plotted of amplitude against concentrat[ig. 2 (a),
2(b)].
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Fig.2 (a): Calibration curve of ambroxal hydrochloride in the concentration range of 2-12 pg/ml
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Fig.2 (b): Calibration curve of salbutamol sulphate in the cacentration range of 2-14 pg/ml
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Results of the analysis are given in table 1.

Table 1: Values of results of optical and regressipof drugs

Parameter Ambroxal hydrochloride | Salbutamol sulphate
Detection Wavelength (nm) 215 233.8
Beer Law Limits (ug/ml) 1-10 2-16
Correlation coefficient(r?) 0.9989 0.9997
Regression equation (y=b+ac
Slope (a) 0.0007 0.0008
Intercept (b) -0.00003 -0.00005

Estimation from capsules

Powdered from twenty capsules were collected arnigheed accurately and average weight of powder feaoh
capsule was determined. Powder equivalent to 3@fhagnbroxal hydrochloride and 2 mg of salbutamdplsate
was weighed and transferred in 100 ml of volumdtask. A 30 ml of distilled water was added andisated for
15 minutes and filtered. The filtrate and washingrev diluted up to the mark with distilled water ¢give
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concentration as 300y /ml of ambroxal hydrochloride and 2@ /ml of salbutamol sulphate respectively. A 10 ml
of such solutions was diluted to 100 ml. It wasseal in the range of 200-350 nm against distilledewas blank.
The absorbance spectra were converted to thirdr aildevative spectra. Calculations were done as ther
equations. The concentrations of ambroxal hydra@doand salbutamol sulphate present in capsulee we
calculated by substituting the values of absorbamtiaearity equations.

(a) For ambroxal hydrochloride Y = 0.0007x — 0.0800
(b) For salbutamol sulphate Y = 0.0008x - 0.00001

Method Validation
These methods were validated according to ICH djuniel

Accuracy

To ascertain the accuracy of proposed methodsyeegstudies were carried out by standard addith@thod at
three different levels (80%, 100% and 120%). Pedegen recovery for ambroxal hydrochloride and salina
sulphate was found in the range of 99.651 % to4BY and 100.332% to 100.750 % respectively. (B)ble

Table 2: Statistical evaluation of the data subjeed to accuracy

Level of % Amount present in pg/ml | Amount added in pg/ml| Amoun found in pg/ml % Recovery Mean %
recovery recovery
AMB SAL AMB SAL AMB SAL AMB SAL AMB SAL
10 2 8 1.€ 1802& 3.6(5 10014 | 100.55
80% 10 2 8 1.6 18.016 3.603 100.09 100.13OO 09 100.15
10 2 8 1.6 18.030 3.606 100.17 100.1 )
10 2 10 2 20.010 4.006 100.05 100.17
100% 10 2 10 2 19.970 4.008 99.85 100.229.883| 100.093
10 2 10 2 19.950 3.995 99.76 99.49
10 2 12 2.4 22.008 4.407 100.04 100/18
120% 10 2 12 2.4 22.033 4.408 100.15 100/1900.03| 100.143
10 2 12 2.4 21.980 4.402 99.91  100.06
AMB = Ambroxal hydrochloride, SAL=Salbutamolghate
Linearity

The linearity of measurement was evaluated by anaydifferent concentration of the standard solui of
ambroxal hydrochloride and salbutamol sulphate. bath the drugs concentration range was found td-hé@
pg/ml for ambroxal hydrochloride and 1-14 pg/ml $atbutamol sulphate.

Precision

The method precision was established by carryirtgtoel analysis of powder blend from capsules caoitgi

30

mg of ambroxal hydrochloride and 2 mg of salbutaswphate. The assay was carried out for the doygssing
proposed analytical method in six replicates. Taleies of relative standard deviation were 0.1573of&ambroxal
hydrochloride and
method. The results obtained are tabulated in table

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

Sr. Sample No % Assay
No. | Ambroxal hydrochloride | Salbutamol sulphate
1 1 99.87 100.04
2 2 100.11 100.19
3 3 100.15 100.07
4 4 99.75 100.12
5 5 100.1¢ 99.8¢
6 6 99.87 99.81
Mean % assay 99.9816 100.02
%R.S.D. 0.1573 0.1433

0.1433% for salbutamol sulphateespectively indicating the sample repeatabitif the

Intra-day precision was estimated by assaying taigewder blend containing 30 mg of ambroxal hyttode
and 2 mg of salbutamol sulphate. The assay wardarut for the drugs by using proposed analyticathod in six
replicates. The results were average for statistiauation.
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Inter-day precision was estimated by assaying tstgewder blend containing 30 mg of ambroxal hyttodde
and 2 mg of salbutamol sulphate for three conseewtays (i.e. %, 3% and %' days). The statistical validation data
for intra and inter day precision is summarizetkiole 4.

Table 4: Summary of validation parameter for intra-day and inter-day

Sr. No. Parameters Ambroxal hydrochloride | salbutamol sulphate
1 Intra-day precision 99.75% 99.75%
(N=3)amount found +% R.S.D\. 0.1912 0.1514
2 Inter-day precision 98.774 98.925%
(N=3)amount found +% R.S.D. 0.1142 0.1142

Both intra- day and inter-day precision variatiavuhd to be less in % RSD values. It indicates diggree of precision of the method.
RESULT AND DISCUSSION

The developed third order derivative spectrophotoimenethod for simultaneous determination of amhato
hydrochloride and salbutamol sulphate in tableinidation was found to be simple and convenienttierroutine
analysis of two drugs. The method is used to elarthe spectral interference from one of the twasl while
estimating the other drug by selecting the zerssimy point on the derivative spectra of each égughe selected
wavelength. The proposed method is accurate, greuisl reproducible. It is confirmed from validatidata as
given in tables 1 to 4. The % RSD was found todss than 1, which indicates validity of method.darity was
observed by linear regression equation method fidorexal hydrochloride and salbutamol sulphate iffiecént
concentration range. The correlation coefficienttltése drugs was found to be close to 1.00, indigajood
linearity figure 2 (a) and 2 (b).

The assay results obtained by proposed methodisrsim table 2 are in good agreement. Hence praposthod
can be used for routine analysis of these two dmig®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, accuralerapid for the determination of ambroxal hydrochle and
salbutamol sulphate in combined dosage form. Tlathod can be adopted as an alternative to thdrexistethods.
It can be easily and conveniently adopted for rautjuality control analysis.
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