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ABSTRACT

A sensitive and specific isocratic RP-HPLC was tmped for quantitative estimation of Azithromycinda
Ambroxol HCI tablet formulation. The developed mdthconsisting the mobile phaseHPO, — pH 6.5 :
Acetonitrile (68 : 32) with isocratic programmingypersil, BDS, C 8, column (150 mm x 4.6 mm ijdm particle
size) as stationary phase with a flow rate of hb/minute by usind..x215nm and PDA detector. Proposed
method was found to be linear in the concentratiorge of 100.0 to 360.0 pg/mL for Azithromycin 456 to 54.0
pag/mL for Ambroxol HCI respectively, the correlatiooefficient was found to be 0.999. Precision tsidowed
that the percentage relative standard deviation wathin the range of acceptable limits, and the meacovery
was found to be 100.36 % for Azithromycin and 14%Zor Ambroxol HCIl. The developed method was stdid
for specificity by stress studies. Ambroxol HCI amithromycin were subjected to stress conditiod products
were analyzed by using photo diode array detedtoras found to be stable in milder condition akss (0.1 M
HCI, 0.1 M NaOH, 3% kD,, at 60°C/10 minutes). The analyte peaks were vemblved from the degraded
impurities.
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INTRODUCTION

Azithromycin (GgH7.N»,O15) (Fig 1), is a (BR3S4R5R8R 10R 11R 12S513S14R)-2-ethyl-3,4,10-trihydroxy-
3,5,6,8,10,12,14-heptamethyl-15-ox0-11-{[3,4,6-¢0ay-3-(dimethylaminoB-D-xylo-]Joxy}-1-oxa-6-azacyclo
pentadec-13-yl 2,6-dideoxy-3-methyl-3-O-methyl-u-L-ribo-hexopyranoside), which belongs to a group of
selective and very effective Macrolide Antibioticepents bacteria from growing by Interfering witteir protein
synthesis. Azithromycin binds to the 50S subunithef bacterial ribosome, and thus inhibits tramstabf mRNA.
Nucleic acid synthesis is not affecteth protein binding Conc. dependent, decreasiomf61% at. 0.02g/mL to
7% at 2ug/mL
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Ambroxol Hydrochloride (@H:¢BroN,O- HCL) (Fig 2) is atrans4-[(2-Amino-3,5dibromobenzyl) aminc
cyclohexanol Hydrochloride This drug, which acts | Acts by inhibiting broncho constriction in the gaimpig anc
toreduce TN, IL2, INFy production in BAL mono nuclear cells e used adMucolytic expectorant

Very few methods have been reported like liquidoatatography and UV spectrophotometric method watimes
hyphenated techniques on Azithromycin and AmbroldCIl alone or in combination. But no such stabi
indicating method using simple solvents like metiamd acetronitrile with low mobile phase ratiosfaund. This
paper deals with the forced degrads® of Azithromycin and Ambroxol HCI under stress ditions like
hydrolysis, oxidation, thermal and photolysis, fipaalidation of the developed method for assapliarmaceutice
solid dosage form (Tablets).
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Fig 2: Ambroxol HCI.
MATERIALS AND METHODS

HPLC instrumentation and conditions

Chromatographic analysis was performed on a bimgadient Waters Allian-LC HPLC, photo diode arrs
detector and the output signal was monitored aridgiated using Empower2 software. Hypersil -C8
(150X4.6mm i.d., 5um particle size) cmn was used for separation.

Chemicals and reagents

Azithromycin and Ambroxol HCI (API) were provided lislenmark pharma pvt. Ltd. Nashik (India). Methk
Acetonitrile and water of HPLC grade were purchaeth Merck, Mumbai (India). Commercial formtion of
Azithromycin is 500mg and Ambroxol HCl is 75mg labkim was purchased from a local medical s

Forced degradation studies
The drug subjected to stress conditions in varieags to observe the rate and extent of degrad#ieris likely to
occur in the course of stordg&pecific conditions were described as follc

i) Acidic conditions

Acid decomposition studies were carried out at dstrgngth of 2mg/mL for Azithromycin and 0.3mg/mar
Ambroxol HCI, in 0.1N HCI at 60°C for 10 min. Théd of the solution should be neutralized with 0.1N M&
before injecting in to the column.

ii) Alkaline conditions
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Alkaline decomposition studies were carried outliatg strength of 2mg/mL for Azithromycin and 0.3mdy/ for
Ambroxol HCI, in 0.1N NaOH at 60°C for 10 min. Tipél of the solution should be neutralized with 0.HEI
before injecting in to the column.

iii) Oxidative conditions
The oxidative stress studies were done at druggtieof 2mg/mL for Azithromycin and 0.3mg/mL for Awoxol
HCI, in 3% HO, at 60°C for 10 hours.

iv) Thermal conditions
Thermal degradation studies were carried out irewhy exposing 2mg/mL for Azithromycin and 0.3mg/rfdt
Ambroxol HCI concentration solution to 105°C in ddvath for 24 hours.

v)Humidity conditions
Humidity degradation studies were carried out iriewdy exposing 2mg/mL for Azithromycin and 0.3mg/for
Ambroxol HCI to 92% RH for 25°C. Samples were witldn and analyzed by HPLC after suitable dilutions.

vi) Photolytic conditions

Photolytic degradation studies were carried owater by exposing 2mg/mL for Azithromycin and 0.3mg for
Ambroxol HCI concentration solution to sunlight fb20 million Lux hours. Pure solid drug (in Imnicthlayer in
a petriplate) was also exposed to sunlight for 8r&ioSuitable controls were kept under dark coowléti Samples
were withdrawn periodically and analyzed by HPL&®a$uitable dilutions.

Method development

The stressed samples were initially analyzed by EiRising a Hypersil BDS-C8 column and a mobile phase
composed of methanol and acetonitrile (64:36). fesdeparation and peak shape were not good, therefganic
modifier concentration was changed. Eventually,abite phase composition methanol : acetonitrile 388 gave
the best results. During these studies, the maqtlilase flow rate was constant at 1.5mL/min. The yéical
wavelength was 215 nm.

Validation of the developed method

i) Specificity

The evaluation of the specificity of the method watermined against placebo. The interferenceeéitipients of
the claimed placebo present in pharmaceutical dgofagn was derived from placebo solution. Furthiee t
specificity of the method toward the drug was di&ghbd by means of checking the interference ofdigradation
products in the drug quantification for assay dgitine forced degradation study

i) Linearity

Linearity was established by triplicate injectianfssolutions containing drug in the concentratiange of 100.0-
360.0pg/mL for Azithromycin and 15.0-54.0 pg/mL fambroxol HCI. The peak areas versus concentraiiata
were evaluated by linear regression analysis.

iii) Precision

Intraday precision was established by making sjgcitions of three points in the above linear ra(if20,180 and
250ug/mL for Azithromycin and 20, 30 and 40ug/mle fambroxol HCI) on the same day. These studies also
repeated on next day to determine inter-day pr@tisi

iv) Accuracy - Recovery studies

Recovery of method was determined by adding 80%%dand 120% of test drug to previously analyzedpsarof
standard Azithromycin and Ambroxol HCI (API). Foaoh concentration level, three sets were prepared a
injected in duplicate. The recovery of added drag wetermined.

Vv)Robustness
To determine the robustness of the method, expataheonditions are purposely altered and chronraggc
characters are evaluated. Influence of small craimgehromatographic conditions such as changdkn rate

805
Scholar Research Library



M. Sudheeret al Der Pharmacia Lettre, 2012, 4 (3):803-810

(x0.25mL/min), % organic phase (x2%) and columngerature (+5°C) were studied to determine the rrtass of
the method.

vi) System suitability
Six replicate injections of standard preparatiomseninjected and asymmetries, theoretical plasding factor and
% relative standard deviation (%RSD) for peak aveee determined.

RESULTS AND DISCUSSION

Stress studies
HPLC studies on Azithromycin and Ambroxol HCI undkfferent stress conditions using methanol : auéite
(68:32) as the solvent system suggested the faligwegradation behavior (Fig:5-8 ).

i) Acid hydrolysis
The Azithromycin was found to be unstable at 0.16l Ht 60°C for 10min. Ambroxol HCI was found to &mble
at 0.1N HCI at 60°C for 10min.

ii) Base hydrolysis
The Azithromycin was found to be unstable at 0.180M at 60°C for 10min. Ambroxol HCIl was found to be
stable at 0.1N HCI at 60°C for 10min.

iii) Oxidative condition

The Azithromycin was found to be unstable; no degtian was seen in Ambroxol HCI at 3% oxidatio6@tC for
10hours.

iv) Photolytic condition

No degradation was observed in solid drug and obamples.

v) Thermal conditions
The Azithromycin was found to be unstable; no ddgtian was seen in Ambroxol HCI at 105°C for 24tsour

vi) Humidity conditions
No degradation was observed in solid drug and obsmples.

Validation of the method
The method was validated with respect to paramétersinearity, precision, accuracy, specificitycarobustness.

i) Specificity
The method was found to be specific to the drug@ PDA analyses proved that the peak purity valuelfog peaks
passes acceptance criteria and free from any doglpeak.

i) Linearity

The response for the drugs was strictly linear-@&i@0) in the studied concentration range% 0.9999). The slope
and correlation coefficient values were 208.38 @992 for Azithromycin and 106764.0 and 0.9999A4orbroxol
HCI.

iii) Precision
Table 1 provides data for intra-day and inter-degcjsion experiments. The R.S.D. values for prenisivere 1.6
and 0.1%, respectively, there by indicating thatriethod was sufficiently precise.

iv) Accuracy
The values of % recovery and % relative standardatiens were listed in table 2 indicate that thetinod is
accurate.

Vv)Robustness
The robustness study for Azithromycin and Ambradx@l was studied and the method was found to bestobu
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vi)  System suitability
For all system suitability injections, asymmetrysaass than 1.3, theoretical plates should noesethan 2,000 for

both, and % RSD of peak area should not be mome 2286 for both. This parameter ensures that ttadytocal
system is working properly and can give accurate@ecise results.
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Fig 6: Chromatogram of Azithromycin and Ambroxol HCI degradation standard
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Fig 8: Forced degradation study of Ambroxol HCI
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Fig 10: Linearity Graph of Ambroxol HCI.

Table 1: Reproducibility and precision data evaluagd through intra-day and inter-day studies (=6)

Drug

Conc.(png/mL)

Intraday

Interday

Amt. found + S.D

RSO

Amt. found £ S.p RSP

10C 100.08 £0.3 0.31 100.11 +0.3 0.3¢
Azithromycin 180 180.52 +0.43 0.2 180.49 +0.54 0.p9
250 250.23 +0.49 0.1 250.26 +0.51 0.po
\ Intraday Interday
Drug | Cone. (WM S [ T RSC | Amt. found = S.L | RSC
20 20.21 +0.29 1.43 20.21 £0.32 1.58
Amﬁgxo' 30 3064032 | 104 3064+045| 116
40 40.54 + 0.53 1.3( 40.54 + 0.56 1.88
Table 2: Recovery studiesr( = 3)
For Azithromycin For Ambroxol HCI
Sample No. Amount Added Amount Recovered % Amount Added Amount Recovered %
(mg) (mg) Recover (mg) (mg) Recover
Accuracy-80% Set-1 232.29 99.40 99.4 37.24 37.29 0.110
Accuracy-80% Set-2 235.58 100.34 100.3 37.24 37.36 100.3
Accuracy-80% Set-3 233.61 100.24 100.2 37.24 37.29 100.1
Accuracy-100% Set-1 477.02 101.68 101.7 74.48 73.63 98.9
Accuracy-100% Set-2 470.70 100.94 100.9 74.48 73.78 99.1
Accuracy100% Se-3 476.1« 101.7: 101.¢ 74.4¢ 73.9¢ 99.2
Accuracy-120% Set-1 703.93 99.25 99.2 111.71 113.41 101.5
Accuracy-120% Set-2 704.87 100.07 100.1 111.71 41 3. 101.5
Accuracy-120% Set-3 704.59 99.56 99.6 111.71 113.29 101.4
Mean 100.36 100.24
SD 0.94 1.03
% RSLC 0.9¢ 1.02
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CONCLUSION

A validated RP-HPLC method for the determinationAafthromycin and Ambroxol HCI in marketed formutat
was developed, and this method was applied tosstrekiced studies of Azithromycin and Ambroxol HThe
developed method is simple, accurate, precisespadific and could separate drug from degradatiodyzts. It is
suggested for routine analysis of Azithromycin &mdbroxol HCI in its marketed formulation.
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