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ABSTRACT

The objective of the study was to develop a ecaradya, precise and rapid a UV spectrophotometré iThird
order derivative method for the determination ofbaoxal hydrochloride and amoxicillin in combinedsédge form
i.e. tablets by using 0.1 N hydrochloric acid asodvent. The method was further validated by ICiiglines. The
proposed third order derivative method involves itieasurement of absorbance of one drug at zersicr@goint
of other; hence wavelengths 215 nm and 236.2 nre s&lected for the estimation of ambroxal hydrogtioand
amoxicillin respectively. The linearity of the poged method was found in the concentration rangk tof 10 pug
I/ml (r’= 0.9987) for ambroxal hydrochloride and 10 to 106 /ml (F= 0.9999) for amoxicillin respectively. The
percentage mean recovery was found to be 99%8&br ambroxal hydrochloride and 100.15 % for anwilkn
respectively. The method was also statisticallydedtd for its linearity, accuracy and precisionotB intra and
inter day variations showed less percentage (%) R&8Des indicating high grade of precision of thisthod.

Keywords: UV spectrophotometric estimation, Third order dative method, Ambroxal hydrochloride,
Amoxicillin

INTRODUCTION

Amoxicillin tri-hydrate is described chemically &- (D - 4 hydroxy phenyl glycyl amino) penicilliacid tri-
hydrate. It is semi- synthetic penicillin that befs to the class df — lactam antibiotics. It is generally used as
antibacterial. Amoxicillin tri-hydrate is officiah USP [1], IP [2] and BP [3].

Ambroxal Hydrochloride is trans-4-[(2Amino-3,5-didmobenzyl)amino] cyclohexanol. It shows molecutanfula
as GsH1gBroN,O.HCI with molecular weight 414.57. It is officiad IP [2] and BP [3]. Ambroxal is a metabolite of
bromhexine. It is an expectoration improver and ohltic agent used in the treatment of acute andrdhr
disorders characterized by the production of exoessick mucus.

Literature survey reveals HPLE HPTLC® © and spectrophotometric® methods for assay of combined dosage
form. In this communication a new simple, UV speptrotometric, third order derivative method is mtpd for
simultaneous determination of amoxicillin trihnydratnd ambroxal hydrochloride in combination dodagen. This
simple method can also be used for the routineysisabf this combination formulation. In the propdswork
development, optimization and validation of the Imoek are presented.
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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 andxaitlin were obtained from reputed firm with ciéidate of
analysis.

Preparation of standard drug solutions

A 100 mg standard ambroxal hydrochloride was wedghecurately and transferred to a 100 ml volumédtask

and sonicated with 30 ml 0.1 N hydrochloric acid 6 minutes. The volume was made up to the matik @il N

hydrochloric acidto give a stock solution of ambroxal hydrochlorideconcentration 100ug /ml. From this
solution, 10 ml of solution was pipetted out arahsferred into 100 ml volumetric flask. The volumas made up
to mark with 0.1 N hydrochloric acid to give a Wimg standard solution of concentration 1@gml.

Similarly 100 mg standard amoxicillin was weigheztw@ately and transferred to a 100 ml volumetrasKl and
sonicated with 30 ml of 0.1 N hydrochloric acid f5 minutes. The volume was made up to the mark @it N

hydrochloric acid to give a stock solution of 0.1hydrochloric acid of concentration 10Q@ /ml. From this
solution, 10 ml of solution was pipetted out arahsferred into 100 ml volumetric flask. The volumas made up
to mark with 0.1 N hydrochloric acid to give a \Wimg standard solution of concentration 1@fml.

Estimation from tablets

Twenty tablets were weighed accurately and avenagght of each tablet was determined. Powder etgrivao 30
mg of ambroxal hydrochloride and 250 mg of amokictil was weighed and transferred in 100 ml of wodtric
flask. A 30 ml of 0.1 N hydrochloric acid was addaud sonicated for 15 minutes and filtered. Theeafié and
washing were diluted up to the mark with 0.1 N logdhloric acid to give concentration as 3@9/ml of ambroxal
hydrochloride and 250(g/ml of amoxicillin respectively. For working samepsolution 1 ml of such solution was
diluted to 100 ml and such solution was used fa\ais.

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 0.hyNrochloric acid as blank. The third order deriveat
spectrum was obtained by using derivative mode Wyptbbe 2.42 software. From the spectrum, the aog#i of
the derivative spectrum was measured at 215 nm.

(b) For amoxicillin

For the selection of analytical wavelength, 1@fml solution of amoxicillin was scanned in the cjpgm mode
from 350 nm to 200 nm by using 0.1 N hydrochlogaaas blank. The third order derivative spectruaswbtained
by using derivative mode by UV probe 2.42 softwd&mam the spectrum, the amplitude of the derivasipectrum
was measured at 236.2 nm.

Preparation of calibration curves

Series of solutions containing 1 — 10 pg/ ml ofbaowal hydrochloride and 10 -100 pg/ ml of amoficilwere
used to determine linearity of the proposed metlesgectively. Solutions were scanned in the spectnode and
absorbance spectra were converted to third ordeivatiee spectra. The overlain spectrum of ambroxal
hydrochloride and amoxicillin were given in Figa),(1(b) respectively.
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Fig. 1(a): Overlain spectra of third order derivative of ambroxal hydrochloride in the concentration enge of 2— 10 pg/ ml
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Fig. 1(b): Overlain spectra of third order derivative of amoxicillin in the concentration range of 26- 100 pg/ ml
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After observing the overlain third order derivatispectra of ambroxal hydrochloride and amoxicillihe zero
crossing points of both drugs were selected fotyaigof other drug. The third wave length seleotes 215 nm,
the zero crossing point of amoxicillin where amladolydrochloride showed considerable absorbance.second
wavelength was 236.2 nm, the zero crossing pointamibroxal hydrochloride, where amoxicillin showed
considerable absorbance. The calibration curves pletted of amplitude against concentrations [Ei¢g), 2(b)].
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Fig.2 (a): Calibration curve of ambroxal hydrochloride in the concentration range of 2-10 pg/ml
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Fig.2 (b): Calibration curve of amoxicillin in the concentration range of 10-100 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

Ambroxal -
Parameter hydrochloride Amoxicillin

Detection Wavelength (nm) 215 236.2
Beer Law Limits (pg/ml) 1-10 10-100
Correlation coefficient(r?) 0.9989 0.9999
Regression equation
(y=b+ac)
Slope (a) 0.0008 0.0008
Intercept (b) 0.00006 0.0002

Estimation from capsules

Powdered from twenty capsules were collected anidhed accurately and average weight of powder feamh
capsule was determined. Powder equivalent to 30fragmbroxal hydrochloride and 100 mg of amoxiciiras
weighed and transferred in 100 ml of volumetricKaA 30 ml of 0.1 N hydrochloric acid was added apnicated
for 15 minutes and filtered. The filtrate and washivere diluted up to the mark with 0.1 N hydroctdacid to
give concentration as 3@ /ml of ambroxal hydrochloride and 10@ /ml of amoxicillin respectively. A 10 ml of
such solutions was diluted to 100 ml. It was scdringhe range of 200-350 nm against 0.1 N hydmréblacid as
blank. The absorbance spectra were converted it ¢inder derivative spectra. Calculations were dasig@er the
equations. The concentrations of ambroxal hydraadoand amoxicillin present in capsules were dated by
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substituting the values of absorbance in lineatyations.

(a) For ambroxal hydrochloride Y = 0.0008x - @06
(b) For amoxicillin Y = 0.0008x + 0.0002

Method Validation
These methods were validated according to ICH djniee

Accuracy

To ascertain the accuracy of proposed methodsyeegstudies were carried out by standard addit@thod at
three different levels (80%, 100% and 120%). Peegmrecovery for ambroxal hydrochloride and amibixiovas
found in the range of 99.630 % to 99.95% and 994 86100.11 % respectively. (Table2).

Table 2: Statistical evaluation of the data subjeed to accuracy

Level of % Amount present in ug/ml | Amount added in pg/ml| Amoun found in pg/ml % Recovery Mean %
recovery recovery
AMB AMO AMB AMO AMB AMO AMB AMO AMB AMO
3 25 2.4 20 5.40¢ 45.01¢ 100.1: | 100.1¢
80% 3 25 24 20 5.039 45.036 99.86  100.0899.91 | 100.12
3 25 2.4 20 5.387 45.049 99.76  100.11
3 25 3.0 25 5.993 50.080 99.8p  100.16
100% 3 25 3.C 25 6.001 49.92( 100.12 | 99.8¢ | 100.05| 100.02
3 25 3.0 25 6.004 50.035 100.08 100.p7
3 25 3.6 30 6.611 55.082 100.18  100.15
120% 3 25 3.6 30 6.594 54.890 99.91 99.490 00.01 | 99975
3 25 3.6 30 6.605 55.121 99.9¢  100. 2% )

AMB = Ambroxal hydrochloride, AMOX = Amoxifill

Linearity

The linearity of measurement was evaluated by aiaydifferent concentration of the standard soluti of
ambroxal hydrochloride and amoxicillin. For botlettirugs concentration range was found to be 1-Ythiufor
ambroxal hydrochloride and 10-100 pg/ml for amdkici

Precision

The method precision was established by carryingrmianalysis of powder blend from tablet contagn30 mg of
ambroxal hydrochloride and 100 mg of amoxicilliheTassay was carried out for the drugs by usioggsed
analytical method in six replicates. The valuesrefative standard deviation were 0.1605 % for amdlro
hydrochloride and 0.07227 % for amoxicillin respesly indicating the sample repeatability of thethwel. The
results obtained are tabulated in tahle 3

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

Sg‘ Sample No. % Assay
Ambroxal -

hydrochloride Amoxicillin

1 1 99.87 100.17

2 2 100.11 100.21

3 3 100.15 100.07

4 4 99.75 100.12

5 5 100.14 100.25

6 6 99.87 100.08
Mean % assay 99.9816 100.15
% R.S.D. 0.1573 0.072279

Intra-day precision was estimated by assaying taigewder blend containing 30 mg of ambroxal hydtocde
and 100 mg of amoxicillin. The assay was carrieti fou the drugs by using proposed analytical methogix
replicates. The results were average for statistizauation.

Inter-day precision was estimated by assaying tajewder blend containing 30 mg of ambroxal hyttodde
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and 100 mg of amoxicillin for three consecutive sigye. £, 3¢ and &' days). The statistical validation data for
intra and inter day precision is summarized ingahl

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

Sr. No. Parameters Ambroxal hydrochloride | amoxicillin
Intra-day precision
99.83% 100.14%
1 (N=3)amount found 4
% R.S.D. 0.1574 0.07335
Inter-day precision
98.884 988.561%
2 (N=3)amount found 4
% R.S.D. 0.1559 0.05448

Both intra- day and inter-day precision variatiaurid to be less in % RSD values. It indicates highree of
precision of the method.
RESULTS AND DISCUSSION

The developed third order derivative spectrophotomenethod for simultaneous determination of amhbto
hydrochloride and amoxicillin in tablet formulatievas found to be simple and convenient for theineuanalysis
of two drugs. The method is used to eliminate fhectal interference from one of the two drugs w/lgistimating
the other drug by selecting the zero crossing pminthe derivative spectra of each drug as thetselevavelength.
The proposed method is accurate, precise and negfid. It is confirmed from validation data asejivin tables 1
to 4. The % RSD was found to be less than 1, wimdltates validity of method. Linearity was obseh®y linear
regression equation method for ambroxal hydroctiorand amoxicillin in different concentration randgehe
correlation coefficient of these drugs was founiécclose to 1.00, indicating good linearity fig@réa) 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 dmige®mbined dosage form. Method is simple, aceynatecise,
reliable, rapid, sensitive, reproducible and ecoisaimlt is validate as per ICH guidelines.

CONCLUSION

The proposed method is simple, precise, accuralerapid for the determination of ambroxal hydrochle and
amoxicillin in combined dosage form. This method & adopted as an alternative to the existing oaisthit can
be easily and conveniently adopted for routine iabntrol analysis.
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